
NEW ALOHA STADIUM
ENTERTAINMENT DISTRICT

April 2022

PREPARED FOR: 

PROGRAMMATIC FINAL 
ENVIRONMENTAL IMPACT STATEMENT

STATE OF HAWAII
DEPARTMENT OF ACCOUNTING AND GENERAL SERVICES

WILSON OKAMOTO CORPORATION | CRAWFORD ARCHITECTS

VOLUME II





































































































































































































































































































































Appendix A-2:
Viewshed Analysis
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VIEW SHED ANALYSIS
The goal of the design of the district is to preserve the 
value of the overall viewsheds  from the surrounding 
areas. Because there is already a stadium currently on 
site, the views will shift but should not be diminished. To 
accomplish this, the master plan must follow building 
height and density requirements throughout the site to 
create a dynamic addition to the views from the surrounding 
areas while also paying special consideration to framing 
key natural and man made elements that are valued in 
current viewsheds. This same care should be made when 
considering views from the site as well. Using massing to 
frame views of the Koolau Range, Pearl Harbor, and other 
important features surrounding the site is imperative.

Beyond the spatial considerations of massing on site, the 
design of new buildings and open spaces must concentrate 
on positively impacting views both on and off site. No blank 
or unadorned walls should be left to spoil a view. The 
addition of vegetation, artwork, or appealing screening 
elements can all be used to eliminate any eyesores. There 
should be locations throughout the site that are specially 
designed to emphasize appealing views surrounding the 
site such as views from the concourse levels of the new 
stadium that look over Pearl Harbor or views from parks 

and gardens that frame the Koolau or Waianae Ranges. 

View shed studies are made by the exploration of the 
surrounding areas of the site and identifying where 
important views and vistas currently exist. A conceptual 
model of the new development is then superimposed in 
images from those locations in order to determine the 
affect the development will have on the views. Eight view 
shed studies were completed to examine the impact the 
NASED development will have on the views surrounding 
the site. Additional view shed studies should be done 
with any major changes to the design of the master plan. 

The three views shown to the left demonstrate the impact 
of the new development on areas referenced in the Hālawa 
Area TOD. Eight Additional View Studies are shown on the 
following pages.

1) From Rainbow Bay Marina 
2) From Aiea Bay State 
Recreation Area 
3) From Aiea Heights Dr. 
near Kihewa Pl 
4) From the corner of Poko 
Rd. and Poko Pl 

5) From the corner of Hālawa 
Heights Rd. and Ulune St 
6) From the corner of 
Kahuapaani St. & Salt Lake Blvd 
7) From Ohenana Loop 
8) From the corner of Kalaloa 
St. and Salt Lake Blvd.

3.
7

View from Pearl Harbor Visitor Center

View towards Honolulu & Diamond Head

View from H201 / Red Hill
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Imagery ©2021 Maxar Technologies, U.S. Geological Survey, USGS, Map data ©2021 1000 ft 
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Imagery ©2021 Maxar Technologies, U.S. Geological Survey, USGS, Map data ©2021 1000 ft 
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ARCHITECTURAL GUIDELINES
Building Type Standards
The programmatic masterplan of the ‘New Aloha Stadium 
Entertainment District’ is made up of an initial first Stage 
and subsequent future Stages which should all work 
together to contribute to the success of this project. Within 
each of these Stages are many building types. The purpose 
of these architectural guidelines is to point out the various 
building types, features, character, and massing. These 
standards intend to describe a minimum level of quality 
while assisting other standards mentioned in this document. 
Per the NASED Program, the non-stadium building types 
fall into 5 categories: residential, retail, office, hotel and 
structured parking.

The predominant building types in this portion are found 
in the key below and are also color coded for reference. The 
requirements for each type are outlined in the consecutive 
pages.

3.
12

Public Plaza Rendering 
© Digital Blackmagic

True North Square Plaza 
© Centre Venture | WinnipegFreePress.com
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Residential High Rise

DESCRIPTION

The high rise residential building is a multi-family structure 
of the highest density. These towers, which are the tallest 
buildings on the site, are composed of various configurations 
of units that range from studios to one-bedroom units to 
multiple-bedroom apartments.

PREDOMINANT FEATURES

Entry

 › There shall be minimum one entrance into the tower 
from ground level and minimum one entrance from 
inside the garage at the residential parking level.

 › The entryway must be connected to a lobby that 
contains vertical circulation leading occupants to 
either their respective floor or to the main amenity 
deck where the central core can be accessed.

 › The street level entrance must be the primary entry 
way and shall be clearly visible from public spaces.

 › The garage entrance should be aligned with the central 
core and provide access to all building floors. It will we 
be a prominent feature in the garage that is visible and 
easily found,

 › The primary entrance may stand out in relation to 
the surrounding context by using covered projections 
or covered recesses into the structure that provide an 
experience sheltered from the outside elements.

 › The area located directly in front of the street level 
entrance should not be constrained by other site 
elements and should contain spaces for seating.

Fenestration

 › Fenestration will be provided by doors and windows.

 › Glazing within the fenestration may change colors, 
tints, and transparency depending on the location.

 › Glazing shall maximize light transmittance while 
remaining at a low emissivity. This will ensure ample 
light is received with minimal heat gain, maximizing 
the sustainability initiatives of the masterplan.

 › Window/wall glazing will maximize views by reducing 
the mullion amounts and widths while also extending 
floor to ceiling at most instances. 

 › There must be operable windows provided in 
accordance with the number of sleeping rooms in each 
unit; minimum of one per unit.

 › Window AC units projecting from the facade are 
prohibited.

 › Locations with glazing that do not have a balcony above 
providing shade will be allowed to provide horizontal 
shade elements that do not exceed 4’ extensions.

Lanai / Balcony

 › Each unit will be provided with a minimum of one 
outdoor space.

 › Balconies must be occupiable. 

 › Vegetated balconies with green roofs can be provided 
on building edges that give residents access to green 
spaces raised off ground level

 › Railings shall be composed of transparent glazing, not 
steel post railings.

 › Railings shall not be suspended via tension members 
that obstruct views.

Amenity Deck

 › Amenity decks may be shared between multiple towers.

 › The amenity deck cannot be accessible to the general 
public.

 › Landscaping with areas for vegetation, trees, and grass 
lawns must be incorporated.

 › Larger open gathering areas, as well as more private 
smaller spaces with seating shall be provided.

 › Amenity deck features for residents shall include, 
but not be limited to: pools, cabanas, patio furniture, 
seating, fire pits, canopies, grills, playgrounds, 
community gardens, and pavilions

 › Entrances to buildings from the amenity deck shall be 
prominent features.

 › In buildings, at the amenity deck level, other 
recreational activities such as gym’s, saunas, and 
theaters may be incorporated.

 › Areas to serve food/beverages may be included in 
certain amenity decks.

Equipment

 › If outdoor mechanical/electrical/communication 
equipment is needed, it must be screened from direct 
views. The screen system must also blend into the 
architectural character.

 › If equipment is attached to the structure it shall blend 
into the building massing.

Condominium Architecture 
© Jonas Birger Arquitetura | Pinterest.com

Fifth & West Condos  
© Riverside Resources | FifthandWest.com

Akshaya Abov Condominiums  
© Akshaya | Akshaya.com

New Futura 
© City Developments Limited | UTOMedia.Net
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 › PV equipment for sustainability initiatives shall be 
located on unoccupied roof decks.

Architectural Character

 › High rises will utilize a double loaded corridor to 
maximize rentable SF and minimize the circulation SF

 › These towers will use podium construction, otherwise 
known as pedestal or platform construction.

 › Each tower will have their respective entrance at 
ground level and at garage level.

 › Buildings shall express the construction method 
and materials in a way to reveal and not conceal the 
buildings tectonics.

Building Massing

 › High-rise buildings will be eight stories or taller in height.

 › Floor to floor heights at most floors shall be 
approximately 9’-6”, amenity decks shall be 
approximately 15’-0”, and penthouses shall be 
approximately 12’-0”.

 › The entrance at the ground floor will appear as a 
continuation of the vertical massing  

 › Units will include balconies and or vegetated patios.

 › Facade articulations of projections and indentations 
will be used for balconies. 

 › The top of the massing may contain less indoor SF and 
more usable outdoor space.

 › Massing in close proximity must communicate and use 
elements of the same design language.

 › The mass shall closely tie into the concept of the 
respective Stage it is located in through representing  
a distinctive form.

 › The massing roofs shall be flat with areas for green  
roofs or PV panels.

 › Residential towers should be located and oriented to 
take advantage of views to the mountains or the ocean 
to particular design elements (parks, corridors, green 
spaces, stadium, etc.) on site.

 › Masses shall not block access to view corridors, 
cast excessive shade onto another mass, or create 
unfavorable wind conditions for site occupants. 

Frontage

 › Each building will contain an individualized entrance

 › The street frontage will have a linear progression of 
spaces leading pedestrians from the street to either a 
sidewalk or open hardscape space that terminates at 
the covered entryway.

 › The frontage may either be open to a public gathering 
plaza or down a smaller walkway depending on the 
location of the site the building is situated in.

Articulations / Details

 › Articulations of the facade will create a rhythm 
through symmetry or asymmetry

 › Balconies or projections shall help to break up the 
mass vertically and horizontally

 › Continuous elements extending multiple floors will 
help to create a cohesive structure.

 › Exposed floor slabs will create a repetitive element 
that gives human scale and breaks down the mass that 
will be altered through the way the overall massing is 
treated (tapering, bending, shifting, etc)

 › The maximum window to wall ratio should be used to 
maximize expansive views at these towers. Slightly lower 
ratios shall be used if units are not equipped with AC.

 › Details and ornamentation shall only be used if they are 
functional elements contributing to building performance, 
views, or aiding the definition of implicit boundaries.

Materials / Color

 › Materials should reflect local vernacular and reveal 
their true nature.

 › Materials should be durable and anti-corrosive.

 › Buildings color shall reflect the respective Stages 
scheme and be fully integrated into the design of the 
entire site.

 › Colors/materials should not absorb heat, but reflect 
using a lighter palette.

 › Vegetation and planters as a color/material shall be 
used as a common thread 

 › Distinctive colors: (concrete, glass, white paint, metal 
panels, wood)

 › These can be dispersed throughout the high rise section.

Photo 93390826 / Bosco Verticale Vertical Forest  
© Cristianzamfir | Dreamstime.com

Antares Tower, Barcelona  
© Studio Odile Decq | Dezeen.com

2850 Fannin St.  
© Ziegler Cooper Architects | ArchitectMagazine.com
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Residential Mid Rise

DESCRIPTION

The mid rise residential building is intermediate in height 
between the low rise and high rise. Mid rise buildings are 
typically as tall as the street is wide. These structures are 
composed of various configurations of units that range from 
one room to a few rooms and are provided with vertical 
circulation in the form of elevator lifts.

PREDOMINANT FEATURES

Entry

 › There shall be one entrance into the tower from 
ground level and one entrance from inside the garage 
at the residential parking level.

 › The entryway must be connected to a lobby that 
contains vertical circulation leading occupants to 
either their respective floor or to the main amenity 
deck where the central core can be accessed.

 › The street level entrance must be the primary entry 
way and shall be clearly visible.

 › The garage entrance should be aligned with the central 
core and provide access to all building floors. It will we 
be a prominent feature in the garage that is visible and 
easily found,

 › The primary entrance may stand out in relation to 
the surrounding context by using covered projections 
or covered recesses into the structure that provide an 
experience sheltered from the outside elements.

 › The area located directly in front of the street level 
entrance should not be constrained by other site 
elements and should contain spaces for seating.

Fenestration

 › Fenestration will be provided by doors and windows.

 › Glazing within the fenestration may change colors, 
tints, and transparency depending on the location.

 › Glazing shall maximize light transmittance while 
remaining at a low emissivity. This will ensure ample 
light is received with minimal heat gain, maximizing 
the sustainability initiatives of the masterplan.

 › Window/wall glazing will maximize views by extending 
floor to ceiling at most instances, but will also take 
privacy into consideration at the lower levels with 
partial height walls at the exterior..  

 › There must be operable windows provided in at least 
one location in each unit.

 › Window AC units projecting from the facade are 
prohibited.

 › Locations with glazing that do not have a balcony 
above providing shade will be allowed to provide 
horizontal shade elements that do not exceed 4’ 
extrusions.

Lanai / Balcony

 › Each unit will be provided with a minimum of one 
outdoor space.

 › Balconies must be occupiable 

 › Vegetated balconies and green roofs shall be 
thoughtfully situated within the exterior and should 
give residents access. 

 › Railings shall be composed of transparent glazing and 
not steel post railings where views are unobstructed. 
Railings in close proximity to other buildings shall be 
opaque.

 › Railings shall not be suspended via tension members 
that obstruct views.

Amenity Deck

 › Amenity decks can be provided in instances raised on 
a podium.

 › This deck can not be accessible to the general public.

 › Landscaping with areas for vegetation, trees, and grass 
lawns must be incorporated.

 › Larger open gathering areas, as well as more private 
smaller spaces with seating shall be provided.

 › Some features for residents will include pools, cabanas, 
patio furniture, seating, fire pits, canopies, grills, 
playgrounds, community gardens, and pavilions

 › Entrances to buildings from the amenity deck shall be 
prominent features.

 › In buildings, at the amenity deck level, other 
recreational activities such as gym’s, saunas, and 
theaters may be incorporated.

 › Areas to serve food/beverages may be included in 
certain amenity decks.

Equipment

 › If outdoor mechanical/electrical/communication 
equipment is needed, it must be screened from direct 
views. The screen system must also blend into the 
architectural character.

 › If equipment is attached to the structure it shall blend 
into the building massing.

 › PV equipment for sustainability initiatives shall be 
located on unoccupied roof decks.

Architectural Character

 › Mid rises will utilize a double loaded corridor to 
maximize rentable SF and minimize the circulation SF

 › These buildings will use podium construction, 
otherwise known as pedestal or platform construction.

 › Each building will have their respective entrance at 
ground level and at garage level.

 › Buildings shall express the construction method 
and materials in a way to reveal and not conceal the 
buildings tectonics.

 › All sides of the building shall reflect these 
characteristics.

Building Massing

 › Buildings will be four stories to seven stories in height.

 › Floor to floor heights at most floors shall be approx-
imately 9’-6”, amenity decks shall be approximately 
15’-0”, and penthouses shall be approximately 12’-0”. 

 › Units will include balconies and or vegetated patios.

 › Facade articulations of projections and indentations 
will be used for balconies. 

 › The top of the massing may contain less indoor SF and 
more usable outdoor space.

 › Massing in close proximity must communicate and use 
elements of the same design language.

 › The mass shall closely tie into the concept of the 
respective Stage it is located in through representing  
a distinctive form.

 › The massing roofs shall be flat with areas for green 
roofs or PV panels

 › Masses shall not block access to view corridors.

 › If parking is not provided under the building via 
podium, garage spaces must be directly accessed by a 
bridge or connecting pathway.

Human Resource Institute, Hong Kong  
© Ken Yeang | Architecture.org.au

Singapore University Campus  
© Marc Tey / UNStudio & DP Architects | Dezeen.com

Green Building on the Rise  
© US Green Technology | USGreenTechnology.com
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Frontage

 › The frontage may either be open to a public gathering 
plaza or down a smaller walkway depending on the 
location of the site the building is situated in.

 › If not on a podium, there may be an elevated deck for 
residents' circulation between units.

 › While not directly under the building, retailers may be 
situated in front of the structure if at public places.

Articulations / Details

 › Articulations of the facade will create a rhythm 
through symmetry or asymmetry

 › Balconies or projections shall help to break up the 
mass vertically and horizontally

 › These may be as wide as they are tall, so breaking up 
the proportions must be considered.

 › Details will reflect the composition of the mass and not 
of the individualized modules.

 › The window to wall ratio should be maximized, 
but also sensitive to privacy at lower levels or areas 
juxtaposed to towers.

 › Ornamentation shall only be used if they are 
functional elements contributing to building 
performance, views, or aiding the definition of implicit 
boundaries.

 › The articulations shall reveal how the parts fit into the 
whole by emphasizing each part separately.

Materials / Color

 › Materials should reflect local vernacular and reveal 
their true nature.

 › Materials should be durable and anti-corrosive.

 › Buildings color shall reflect the respective Stages 
scheme.

 › Colors/materials should not absorb heat, but reflect 
using a lighter palette.

 › Vegetation and planters as a color/material shall be 
used as a common thread 

 › Distinctive colors: (concrete, glass, white paint, metal 
panels, wood). 

Forest City Johor - Concept 4 
© Sasaki | Eco-Business.com

Solaris, Singapore  
© R Hamzah & Ken Yeang | Pinterest.com

Proposal for Mixed-Use Development in Sochi  
© McAdam Architects | ArchDaily.com
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Residential Low Rise

DESCRIPTION

The low rise residential building is categorized as the lowest 
in height and may not include elevators. Low rise buildings 
typically have ground level frontage and may include 
increased privacy. These structures shall be composed of 
various configurations of units that range from one room to a 
few rooms that can be horizontally or vertically connected..

PREDOMINANT FEATURES

Entry

 › If ground level units are utilized, a clearly visible 
front door shall be accessible from the sidewalk by a 
walkway.

 › There shall be a shared primary main entrance to 
upper level units and secondary access within the 
building as well.

 › Unit entrances can occur through internal corridors, 
vertical circulation, or ground level doors.

 › Stoops, porches, and shaded areas may be used at 
shared and private entrances.

 › The primary entrance should stand out in relation to 
the surrounding context by using covered projections 
or covered recesses into the structure that provide an 
experience sheltered from the outside elements.

 › Transitions from the public to private realm through 
architectural and landscape cues shall be used for 
delineation.

 › The entrance should be raised slightly above grade to 
increase privacy.

 › The area located directly in front of the street level 
entrance should not contain high traffic circulation or 
gathering areas.

 › If a common landing area where multiple unit 
entrances open on to is used, it should be designed to 
be visible from pedestrian routes and avoid more than 
2 doors.

Fenestration

 › Fenestration will be provided by doors and windows.

 › Glazing within the fenestration may change colors, 
tints, and transparency depending on the location.

 › Glazing shall maximize light transmittance while 
remaining at a low emissivity. This will ensure ample 
light is received with minimal heat gain, maximizing 

the sustainability initiatives of the masterplan.

 › Window/wall glazing shall maximize views above the 
first floor and will take privacy into consideration at the 
lower levels.

 › Fenestration shall be situated within the facade in a 
way that does not allow for direct views into units from 
other locations nearby..    

 › There must be operable windows provided in at least 
one location in each unit.

 › Window AC units projecting from the facade are 
prohibited.

 › Locations with glazing that do not have a balcony 
above providing shade will be allowed to provide 
horizontal shade elements that do not exceed 4’ 
extrusions.

Lanai / Balcony

 › Each unit shall be provided with a minimum of one 
outdoor space if possible.

 › Balconies must be occupiable.

 › Vegetated balconies and green roofs shall be 
thoughtfully situated within the exterior and should 
give residents access. 

 › Railings shall be composed of transparent glazing 
where views are unobstructed. 

 › Railings in close proximity to other buildings shall be 
opaque.

Amenity Areas

 › A minimum of one shared indoor or outdoor amenity 
area shall be included as part of the low rise building. 

 › If located at grade it may open to streets or walkways to 
provide access.

 › This area must be framed appropriately within the 
massing.

 › This area shall be able to connect with other open 
spaces when possible.

 › This should provide spaces for activity, seating, shade 
structures, children's play equipment, and barbecues.

 › This area shall have landscaping to offer privacy, 
screening, and act as an interface with the public realm.

Equipment

 › If outdoor mechanical/electrical/communication 
equipment is needed, it must be screened from direct 
views. The screen system must also blend into the 
architectural character.

 › If equipment is attached to the structure it shall blend 
into the building massing.

 › PV equipment for sustainability initiatives shall be 
located on unoccupied roof decks.

 › Equipment shall not be located in close proximity to 
entrances.

Architectural Character

 › Low rises may consist of townhomes, stacked 
townhomes, back to back townhomes, and apartment 
buildings.

 › After analyzing the surrounding context, the low 
rise building type selected should fit into the overall 
environment.

 › Garage access may be front or rear if not separated 
from the structure.

 › Each building will have their respective entrance at 
ground level.

 › Buildings shall express the construction method 
and materials in a way to reveal and not conceal the 
buildings tectonics.

 › There should be distinct front and rear conditions.

 › Side and back wall shall be shared with units vertically 
and or horizontally.

 › All sides of the building shall reflect these 
characteristics.

Building Massing

 › Buildings will be one to four stories in height.

 › Floor to floor heights at most floors shall be 
approximately 9’-6”.

 › Units will include balconies and or vegetated patios.

 › Facade articulations of projections and indentations 
will be used for balconies. 

 › Shared vertical circulation may serve as the anchor.

 › Buildings should provide appropriate transitions in 
scale to nearby buildings and open spaces.

 › Generous setbacks shall be used to provide privacy for 
ground level units.

Daylighting Rivers and Streams  
© Steven Canyons Trust | NRCSolutions.com

ODA Designs Tiered Garden Complex as its First Project in China  
© Filippo Bolognese Images | ArchDaily.com

M Street Apartments  
© Tribridge Management, LLC | Zillow.com
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 › Massing should help to create different front and rear 
yard areas.

 › The top of the massing may contain less indoor SF and 
more usable outdoor space.

 › Massing in close proximity must communicate and use 
elements of the same design language.

 › Buildings shall align with neighboring patterns.

 › The mass shall closely tie into the concept of the 
respective Stage it is located in through representing a 
distinctive form.

 › The massing roofs shall be flat with areas for green 
roofs or PV panels

 › Parking shall be integrated within the building or 
within a reasonable walking distance.

 › Reduce conditions where buildings overlook each 
other to ensure sunlight and skylight views.

Frontage

 › The frontage may either be open to a public gathering 
plaza or down a smaller walkway depending on the 
location of the site the building is situated in.

 › Landscape transitions shall be used to soften the 
building edge.

 › Raised platforms no greater than 5 steps or covered 
projections should be utilized.

 › Relationship to grade change shall be maintained by 
stepping buildings or segments of buildings across the 
site.

Articulations / Details

 › Articulations of the facade will create a rhythm 
through symmetry or asymmetry

 › Balconies or projections shall help to break up the 
mass vertically and horizontally

 › Details will proportionally help distinguish the 
individualized modules.

 › The window to wall ratio should be maximized, but 
also sensitive to privacy at lower levels.

 › Ornamentation shall only be used if they are 
functional elements contributing to building 
performance, views, or aiding the definition of implicit 
boundaries.

 › The articulations shall reveal how the parts fit into the 
whole by emphasizing each part separately.

 › Facades may provide details for each unit or appear as 
one continuous structure.

 › Facade bays may be separated through recesses, reveals, 
material, rhythm, fenestration, fire break walls, roof 
top spaces, landings, and porches.

 › Each facade face shall respond to the site conditions.

 › Provide variations in architectural design between 
buildings for a varied but cohesive collection of 
structures.

Materials / Color

 › Materials should reflect local vernacular and reveal 
their true nature.

 › Materials should be durable and anti-corrosive.

 › Buildings color shall reflect the respective Stages 
scheme.

 › Colors/materials should not absorb heat, but reflect 
using a lighter palette.

 › Vegetation and planters as a color/material shall be 
used as a common thread 

 › Distinctive colors: (stone, concrete, glass, white paint, 
metal panels, wood). Schiebroek Viz Courtyard  

© Except Integrated Sustainability B.V. | Except.eco 
Licensed by CC Attribution 2.0

PB Elemental Designed Townhouse in Judkins  
© Urban Living - Seattle Real Estate | UrbnLivn.com

Eggshell Apartments 
© A Little Shanxi Real Estate | Read01.com

5430 - 5450 Oak Street 
© Mattu Realty | MattuRealty.ca
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Retail / Entertainment

DESCRIPTION

The retail / entertainment buildings will be either one or 
two story structures that provide a variety of programmatic 
functions ranging from restaurants and bars to boutiques 
and supermarkets. The distribution of spaces and the 
tenants that occupy these spaces will be located in a place 
to best serve the surrounding context. Big box retailers 
shall be located in highly trafficked areas, whereas smaller 
clothing shops may be located along pedestrian pathways.

PREDOMINANT FEATURES

Entry

 › The entrance can use covered projections or recesses 
into the facade that provide an experience sheltered 
from the outside elements.

 › Entries should consider architectural features with 
distinguishing features.

 › If the entrance is at ground level, the area located 
directly in front of the storefront should not block 
visibility of the storefront or signage.

 › Second level entrances should not protrude into the 
path of circulation

Fenestration

 › The storefront adjacent to pedestrian traffic should use 
a minimum fenestration amount of 40%.

 › Visual transparency should be maximized along the 
street facing facade.

 › Storefronts should be individual expressions of the 
tenants identity that will help break up monotonous 
pathways

 › Glazing within the fenestration may change colors, 
tints, and transparency depending on the retailer.

 › Glazing shall maximize light transmittance while 
remaining at a low emissivity. This will ensure ample 
light is received with minimal heat gain, maximizing 
the sustainability initiatives of the masterplan.

 › Considerations shall be given to the larger retailers to 
ensure they are remaining within the character of the 
surroundings.

 › The storefront should enhance the pedestrian 
environment

 › Door proportions should be vertical remaining taller 
than overall width.

 › Slight extrusions should be avoided to deter animal 
nesting.

Patio

 › Outdoor patio spaces for seating are encouraged to 
activate street frontages.

 › Partial height walls and railings will provide transitions 
between public and private realms

 › Vegetation within the exterior is encouraged.

 › Patio spaces should compliment the buildings 
architectural style

 › Railings that increase transparency should be used to 
avoid unwanted activity. 

Equipment

 › If outdoor mechanical/electrical/communication 
equipment is needed, it must be screened from direct 
views. The screen system must also blend into the 
architectural character.

 › If equipment is attached to the structure it shall blend 
into the building massing.

 › Loading docks, dumpsters, or other supporting spaces 
will be located in unnoticeable areas screened from 
direct viewing.

Architectural Character

 › Retail spaces will utilize single and double level 
structures. 

 › Retailers are to activate multiple facade faces for the 
storefront if available. 

 › First floor canopy/shading element will be used for 
second floor walkways to minimize circulation square 
footage.

 › Second level circulation shall be covered with a canopy 
for exterior conditions.

 › There shall be vertical circulation in the form of 
elevators and escalators to access the second floor.

 › All walkways shall be covered/sheltered to enhance the 
pedestrian walking experience.

 › Buildings shall express the construction method 
and materials in a way to reveal and not conceal the 
buildings tectonics.

 › All visible sides of the retail space shall be activated 
through displays, frontage, art, vegetation, or other 
possibilities.Ala Moana Center 1 

© CallisonRTKL | CallisonRTKL.com

Wyndham Waikiki Beach Walk Timeshare Resales 
© All Islands Timeshare Resales | Timeshare-Hawaii.com
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Articulations / Details

 › Articulations of the facade will create a rhythm 
through symmetry or asymmetry.

 › Building bays should be a minimum of 20’-0” in width.

 › No walls shall be left blank or untreated.

 › Reveals, recesses, and projections shall help to break 
up the mass vertically and horizontally

 › Details will consider the composition of the mass while 
creating individualized modules.

 › The window to wall ratio should be maximized for 
increased transparency.

 › Ornamentation shall only be used if they are 
functional elements contributing to building 
performance, views, or aiding the definition of implicit 
boundaries.

 › Building articulations shall not be removed in lieu of 
tenant modifications.

Materials / Color

 › Materials used in each retail building should create 
a palette that blends in with other surrounding 
structures.

 › Materials should be durable and anti-corrosive.

 › Buildings color shall reflect the respective Stages 
scheme.

 › Vegetation and planters as a color/material shall be 
used as a common thread 

 › Distinctive colors: (concrete, glass, white paint, stone, 
metal panels, wood). 

 › High quality durable materials shall be used.

 › Awnings and canopies shall be resistant to fade/
weathering.

Building Massing

 › Buildings will be one or two levels in height.

 › Floor to floor heights at the first level shall be 18’-0” 
and 15’-0” at the second level. 

 › Retail buildings will include outdoor walkways, patios, 
vegetation, planters, outdoor seating, and experiential 
landscape elements.

 › Second level walkways shall be approximately 10’-0” in 
width to handle stadium event traffic.

 › The corners of second level retail buildings should be 
used for vertical circulation and outdoor patio space.

 › Massing in close proximity must communicate and use 
elements of the same design language.

 › Design elements, such as canopies, shall change in 
form based on the location and Stage of construction 
to create distinguishable regions within the masterplan.

 › The mass shall closely tie into the concept of the 
respective Stage it is located in through representing a 
distinctive form.

 › The massing roofs shall be flat with areas for green 
roofs or PV panels.

 › Bridges and connecting pathways can be utilized to 
lead pedestrians to ground floor plazas or second level 
spaces.

Frontage

 › The frontage may either be open to a public gathering 
plaza or down a smaller walkway depending on the 
location of the site the building is situated in.

 › Frontal approach sidewalk shall be no less than 10’-0” 
wide.

 › Columns and structural members should be used to 
implicitly capture space.

 › Street parking and other activity generating elements 
shall be provided in front of tenant spaces if possible.

 › Storefront windows should be used frequently to 
enhance visibility and enliven walkways.

 › Larger retailers can reduce their transparency 
requirements, but shall be required to include other 
architectural treatments on the remainder of the 
frontage.

 › Frontage should be articulated in a way that varies 
materials, colors, windows, entrances, canopies, and 
patios.

 › Protrusions and the reversal shall be coordinated to 
create a rhythm within the frontage.

2nd & PCH Mixed-Use Development 
© CenterCal Properties, LLC | LBPost.com

Woolworths Metro at Granville Place 
© Granville Place | GranvillePlace.com.au

Image 2 / Watershed 
© Dave Southwood / Wolff Architects | WolffArchitects.co.za

South Beach / Foster + Partners 
© Nigel Young / Foster + Partners | ArchDaily.com
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Office Low-Rise and Mid-Rise

DESCRIPTION

The office building is a single or multi-tenant structure 
consisting of a reconfigurable open floor plan. A variety 
of spaces and sizes can be rented to accommodate small 
office rooms for the community, or larger spaces needed for 
companies. 

PREDOMINANT FEATURES

Entry

 › There shall be one entrance into the tower from 
ground level which may occur from inside the garage.

 › The entryway must be connected to a lobby that 
contains vertical circulation leading occupants to 
either their respective floor or to the lowest level of the 
building where the central core can be accessed.

 › There shall be at least one entrance to the building 
from the exterior at the lowest level of the office.

 › The primary entry way shall be clearly visible from 
public spaces.

 › The entry, if not on ground level, must contain at least 
one elevator at ground level for entry.

 › The primary entrance may stand out in relation to 
the surrounding context by using covered projections 
or covered recesses into the structure that provide an 
experience sheltered from the outside elements.

 › Offices located above retail space are permitted to use 
the same vertical circulation.

Fenestration

 › Fenestration will be provided by doors and windows.

 › Glazing within the fenestration may change colors, 
tints, and transparency depending on the location 
as long as they do not compromise the architectural 
characteristic of the composition.

 › Glazing shall maximize light transmittance while 
remaining at a low emissivity. This will ensure ample 
light is received with minimal heat gain, maximizing 
the sustainability initiatives of the masterplan.

 › Window/wall glazing will extend floor to ceiling at 
most instances. 

 › Operable shades may be installed for increased privacy. 

 › Locations with glazing that do not have a balcony 
above providing shade will be allowed to provide 
horizontal shade elements that do not exceed 4’ 
extrusions.

Canopy

 › Canopy conditions may be created by extending floor 
slabs at the perimeter to create covered conditions 
below for shading.

 › Trellis’s and vegetated extrusions may be used for 
sustainability initiatives and to enhance working 
environments.

 › Canopies may be used as outdoor walkways.

 › Railings on canopies shall be composed of transparent 
glazing, not steel post railings.

Amenity Deck / Common Area

 › Amenity decks or common areas shared by the office 
building tenants shall be located in at least one place 
per building either indoors or outdoors if permitted.

 › This deck can not be accessible to the general public.

 › Landscaping with areas for vegetation, trees, and grass 
lawns must be incorporated.

 › One larger open gathering area should be 
accompanied by more private smaller spaces with 
seating provided.

 › Entrances to buildings from the common areas shall be 
prominent features.

 › Circulation at this level may be indoors or outdoors.

Equipment

 › If outdoor mechanical/electrical/communication 
equipment is needed, it must be screened from direct 
views. The screen system must also blend into the 
architectural character.

 › If equipment is attached to the structure it shall blend 
into the building massing.

 › PV equipment for sustainability initiatives shall be 
located on unoccupied roof decks.

Architectural Character

 › Office buildings will utilize an outdoor corridor if 
permitting to maximize rentable SF and minimize the 
interior circulation SF.

 › Office buildings will be built atop parking garages and 
retail spaces, keeping ground level occupancy for other 
programmatic elements.

 › Buildings shall express the construction method 
and materials in a way to reveal and not conceal the 
buildings tectonics.

 › A professional appearance should be achieved through 
the exterior facade. 

 › Areas with vegetation both on and around the structure 
shall be well landscaped.

Building Massing

 › Floor to floor heights at most floors shall be 
approximately 12’-0”. 

 › Office levels may include exterior circulation or 
vegetated canopies.

 › Facade articulations of projections and indentations 
will be used for the level below. 

 › The top of the massing may contain less indoor SF and 
more usable outdoor space.

 › Massing in close proximity must communicate and use 
elements of the same design language.

 › The mass shall closely tie into the concept of the 
respective Stage it is located in through representing a 
distinctive form.

 › The massing roofs shall be flat with areas for green 
roofs or PV panels

 › Masses shall gradually taper as levels increase in 
height.

 › Masses shall remain horizontally proportioned.

 › The mass shall react to contextual elements if in close 
proximity to an area with lower/higher  heights. Dickson Reborn / 200+ Government Workers 

© DKSN | DKSN.com.au

Rönesans Mecidiyeköy Offices by MuuM 
© Cemal Emden / aasarchitecture  | aasarchitecture.com



* 
260 

*

* 
261 
*

Updated March 22, 2022New Aloha Stadium Entertainment District | programmatic master plan

Frontage

 › Each tenant may not have an individual exterior 
entrance if an internal corridor is utilized.

 › Frontage may not occur on the ground level.

 › The frontage shall appear as one continuous 
component with unified elements creating a 
professional aesthetic.

 › The frontage may either be open to a public gathering 
plaza or down a smaller walkway depending on the 
location of the site the building is situated in.

Articulations / Details

 › Articulations of the facade will create a rhythm 
through symmetry or asymmetry

 › Balconies or horizontal projections shall help to break 
up the mass vertically and should use green roof 
systems if possible.

 › Large massing gestures should be carried through the 
building and other surroundings buildings of similar 
type.

 › Exposed floor slabs will create a repetitive element 
that gives human scale and breaks down the mass that 
will be altered through the way the overall massing is 

treated (tapering, bending, shifting, etc)

 › The maximum window to wall ratio should be used.

 › Details and ornamentation shall only be used if they 
are functional elements contributing to building 
performance, views, or aiding the definition of implicit 
boundaries.

 › Visibility to the exterior shall be maintained without 
contextual barriers.

Materials / Color

 › Materials should reveal their true nature.

 › Materials should be durable and anti-corrosive.

 › Buildings color shall reflect the respective Stages 
scheme.

 › Colors/materials should not absorb heat, but reflect 
using a lighter palette.

 › Vegetation and planters as a color/material shall be 
used as a common thread 

 › Distinctive colors: (concrete, glass, white paint, metal 
panels, wood)

 › Office building material may juxtapose materials of 
structure below (garage, retail, etc.) 

Mega Foodwalk Landscape / Landscape Collaboration 
© Rungkit Charoenwat  | ArchDaily.com

Tropical Garden on a Concrete Hillock 
© CORE Architecture  | DesignBoom.com
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Hotel

DESCRIPTION

The hotel building is a structure providing short 
term lodging and accommodations for guests. 
Hotels are composed of various configurations 
of rooms that range from studios to suites.

PREDOMINANT FEATURES

Entry

 › There shall be a minimum of one entrance into the 
hotel from ground level and one entrance from inside 
the garage at the parking level.

 › The primary entryway must be connected to a lobby 
that contains vertical circulation leading occupants 
to either their respective floor or to the main amenity 
deck where the central core can be accessed.

 › The street level entrance must be the primary entry 
way and shall be clearly visible from public spaces.

 › Primary entrance doors shall be located in an area 
facing green space, a plaza, or the street.

 › The primary entrance may stand out in relation to 
the surrounding context by using covered projections 
or covered recesses into the structure that provide an 
experience sheltered from the outside elements.

 › The garage entrance should be aligned with the central 
core and provide access to all building floors. It will be 
a prominent feature in the garage that is visible and 
easily found.

 › The area located directly in front of the street level 
entrance should not be constrained by other site 
elements and should contain spaces for seating.

Fenestration

 › Fenestration will be provided by doors,windows, 
storefront systems, and curtain wall systems.

 › Glazing within the fenestration may change colors, 
tints, and transparency depending on the location.

 › Glazing shall maximize light transmittance while 
remaining at a low emissivity. This will ensure ample 
light is received with minimal heat gain, maximizing 
the sustainability initiatives of the masterplan.

 › Window/wall glazing will maximize views by reducing 
the mullion amounts and widths while also extending 
floor to ceiling at most instances. 

 › Window AC units projecting from the facade are 
prohibited as well as louvered window exhaust.

 › Locations with glazing that do not have a balcony 
above providing shade will be allowed to provide 
horizontal shade elements that do not exceed 4’ 
extrusions.

Lanai / Balcony

 › Rooms may or may not be provided with an outdoor 
space.

 › Balconies must be occupiable 

 › Vegetated balconies or green roofs can be provided on 
balcony spaces.

 › Access to outdoor space should be maximized

 › Railings shall be composed of transparent glazing, not 
steel post railings.

 › Railings shall not be suspended via tension members 
that obstruct views.

Amenity Deck

 › Amenity decks may be shared between multiple 
buildings of hotel or residential occupancy.

 › A division with lockable entrances must be provided 
if an amenity deck is shared between hotel and 
residential occupancies.

 › This deck can not be accessible to the general public.

 › Landscaping with areas for vegetation, trees, and grass 
lawns must be incorporated.

 › Larger open gathering areas, as well as more private 
smaller spaces with seating shall be provided.

 › Some features will include pools, cabanas, patio 
furniture, seating, fire pits, canopies, grills, 
playgrounds, community gardens, playgrounds, and 
pavilions.

 › Entrances to buildings from the amenity deck shall be 
prominent features.

 › In buildings, at the amenity deck level, other 
recreational activities such as gym’s, saunas, and 
theaters may be incorporated. 

 › Areas to serve food/beverages may be included in 
certain amenity decks.

 › The amenity deck architecture must blend into the 
overall massing of the building

Equipment

 › If outdoor mechanical/electrical/communication 
equipment is needed, it must be screened from direct 
views. The screen system must also blend into the 
architectural character.

 › If equipment is attached to the structure it shall blend 
into the building massing.

 › PV equipment for sustainability initiatives shall be 
located on unoccupied roof decks.

Architectural Character

 › Hotels will utilize either a double loaded corridor or 
central core corridor to maximize rentable SF and 
minimize the circulation SF

 › Corridors will not be on the exterior

 › Hotels will use podium construction, otherwise known 
as pedestal or platform construction.

 › Each hotel will have their respective entrance at 
ground level and at garage level.

 › Buildings shall express the construction method 
and materials in a way to reveal and not conceal the 
buildings tectonics.

 › The lobby may be on the ground level or amenity deck.

 › Upper floors will be used for penthouses and have 
ample occupiable outdoor space.

Pacific Beach Hotel Redevelopment 
© Pacific Beach Hotel  | Jeffsetter.com

The Radisson RED, Glasgow 
© Forrest Group  | ForrestGroup.co.uk

Hotel Abidjan 
© SAOTA  | Saota.com
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Building Massing

 › Floor to floor heights at most floors shall be 
approximately 9’-6”, amenity decks shall be 
approximately 15’-0”, and penthouses shall be 
approximately 12’-0”.

 › The entrance at the ground floor will appear as a 
continuation of the vertical massing  

 › Rooms may include balconies and or vegetated patios.

 › Facade articulations of projections and indentations 
will be used for balconies. 

 › The top of the massing may contain less indoor SF and 
more usable outdoor space.

 › Massing in close proximity must communicate and use 
elements of the same design language.

 › If multiple buildings are built atop the same garage 
they shall communicate similar massing techniques.

 › The mass shall closely tie into the concept of the 
respective Stage it is located in through representing a 
distinctive form.

 › The massing roofs shall be flat with areas for green 
roofs or PV panels

 › Masses shall not block access to view corridors, 
cast excessive shade onto another mass, or create 
unfavorable wind conditions for site occupants. 

Frontage

 › Each building will contain an individualized entrance

 › The street frontage will have a linear progression of 
spaces leading pedestrians from the street to either a 
sidewalk or open hardscape space that terminates at 
the covered entryway.

 › Generous landscaping and trees should be placed 
along the hotel frontage at all sides of the structure.

 › The frontage shall contrast hardscape areas of dense 
pedestrians with open green space.

 › A usable outdoor greenscape area shall be located in 
close proximity to the hotel frontage.

 › Ridesharing drop off/pick up areas shall be located 
within a visible and reasonable walking distance to the 
frontage. 

 › The frontage may either be open to a public gathering 
plaza or down a smaller walkway depending on the 
location of the site the building is situated in.

Articulations / Details

 › Symmetrical or asymmetrical articulations of the 
facade will create a harmonious composition.

 › Balconies or projections shall help to break up the 
mass vertically and horizontally.

 › Fewer larger gestures should be used in lieu of multiple 
smaller gestures.

 › Continuous elements extending multiple floors will 
help to create a cohesive structure.

 › Exposed floor slabs will create a repetitive element 
that gives human scale and breaks down the mass that 
will be altered through the way the overall massing is 
treated (tapering, bending, shifting, etc)

 › The maximum window to wall ratio should be used to 
maximize expansive views at these structures.

 › Details and ornamentation shall only be used if they 
are functional elements contributing to building 
performance, views, or aiding the definition of implicit 
boundaries.

 › Fenestration vs solid areas can help define unit 
modules.

 › Shadow trim elements will help promote the 
appearance of horizontality.

 › Every face should be articulated in a unique way that 
compliments the overall building composition.

Materials / Color

 › Materials should reveal their true nature.

 › Hotel specific colors that stray from the masterplan 
palette shall be used minimally as accents.

 › Materials should be durable and anti-corrosive.

 › Buildings color shall reflect the respective Stages 
scheme.

 › Colors/materials should not absorb heat, but reflect 
using a lighter palette.

 › Vegetation and planters as a color/material shall be 
used as a common thread 

 › Distinctive colors: (concrete, glass, white paint, metal 
panels, wood)

Radisson Blu Mall of America 
© Carlson Rezidor Hotel Group  | TCBMag.com

The St. Regis Hotel, Hong Kong 
© Michael Weber Photography / Marriott  | TripAdvisor.com

Alohilani Resort, Waikiki Beach 
© Alohilani Resort Waikiki Beach | TravelandLeisure.com
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Mixed Use

DESCRIPTION

The mixed use building is defined as having three primary 
components : a mid or high rise residential tower ( adhering 
to the relevant set of design guidelines ) sitting atop an 
appropriately-sized parking structure ( adhering to the 
relevant set of design guidelines ) and wrapped in a variety of 
secondary uses, such as retail storefronts, office / commercial 
space, or low / mid-rise residential live-work units. 
Pedestrian-scale storefronts and public spaces are placed at 
or near ground level with architectural setbacks on higher 
levels, allowing for increased public space and amenities via 
walkways, landscaped roof decks, and lanais. 

PREDOMINANT FEATURES

 › **Residential towers included in Mixed Use buildings 
shall comply with their respective design guidelines as 
specified.

 › **Retail components included in Mixed Use buildings 
shall comply with their respective design guidelines as 
specified.

Entry

 › Entrances can use covered projections or recesses into 
the facade that provide an experience sheltered from 
the outside elements.

 › The area located directly in front of the retail storefront 
should not block visibility of the storefront or signage.

 › Second level entrances should not protrude into the 
path of circulation

 › There shall be one entrance into the residential tower 
from ground level and one entrance from inside the 
garage at the residential parking level

 › Residential and live-work units located along public 
walkways and retail corridors shall have private 
entrances with a clear delineation between public and 
private spaces. 

 › Secondary entrances for live-work and retail 
components shall be located in the garage for ease of 
access to tenants and service needs.

Fenestration

 › Fenestration will be provided by doors and windows.

 › There must be operable windows provided in at least 
one location in each residential unit.

 › Window AC units projecting from the facade are 
prohibited.

 › Storefront glazing will maximize views in and out of 
retail spaces with limited obstructions

 › Retail storefront should enhance the pedestrian 
environment

 › Door proportions should be vertical remaining taller 
than overall width.

 › Slight extrusions should be avoided to deter animal 
nesting.

 › The storefront adjacent to pedestrian traffic should use 
a minimum fenestration amount of 40%.

 › Visual transparency should be maximized along the 
street facing facade.

 › Storefronts should be individual expressions of the 
tenants identity that will help break up monotonous 
pathways

 › Glazing within the fenestration may change colors, 
tints, and transparency depending on the retailer.

 › Glazing shall maximize light transmittance while 
remaining at a low emissivity. This will ensure ample 
light is received with minimal heat gain, maximizing 
the sustainability initiatives of the masterplan.

 › Considerations shall be given to the larger retailers to 
ensure they are remaining within the character of the 
surroundings.

Lanai / Balcony / Patio

 › Upper and ground level mixed use tenant spaces 
should be connected via public pedestrian walkways 
and vegetated corridors 

 › Each residential unit will be provided with a minimum 
of one private outdoor space

 › Balconies must be occupiable 

 › Vegetated balconies with green roofs can be provided 
on building edges that give residents access to green 
spaces raised off ground level

 › Railings shall be composed of transparent glazing, not 
steel post railings.

 › Lanais shall not be suspended via tension members 
that obstruct views.

 › Residential live-work units located along public 
walkways and retail corridors shall have private 
outdoor space separated from the public right of way.

 › Outdoor patio spaces for seating are encouraged to 
activate street frontages and elevated walkways

 › Vegetation within the exterior, along walkways and 
around entrances is encouraged.

 › Patio spaces should complement the buildings 
architectural style

Private Amenity Deck

 › Amenity decks may be shared between multiple 
buildings of hotel or residential occupancy.

 › A division with lockable entrances must be provided 
if an amenity deck is shared between hotel and 
residential occupancies.

 › This deck cannot be accessible to the general public.

 › Landscaping with areas for vegetation, trees, and grass 
lawns must be incorporated.

 › Larger open gathering areas, as well as more private 
smaller spaces with seating shall be provided.

 › Some features will include pools, cabanas, patio 
furniture, seating, fire pits, canopies, grills, 
playgrounds, community gardens, playgrounds, and 
pavilions.

 › Entrances to buildings from the amenity deck shall be 
prominent features.

 › In buildings, at the amenity deck level, other 
recreational activities such as gym’s, saunas, and 
theaters may be incorporated. 

 › Areas to serve food/beverages may be included in 
certain amenity decks.

 › The amenity deck architecture must blend into the 
overall massing of the building

Equipment

 › If outdoor mechanical/electrical/communication 
equipment is needed, it must be screened from direct 
views. The screen system must also blend into the 
architectural character.

Pearson Dogwood Redevelopment 
© Onni Group / IBI Group  | VancouverIsAwesome.com

EZ Parque da Cidade 
© ZOA and Neorama / UNStudio  | UNStudio.com

No. 5 / 127 N Garfield Avenue. 
© Studio T-Square 2 / LCW Group | Urbanize.city
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 › If equipment is attached to the structure it shall blend 
into the building massing.

 › PV equipment for sustainability initiatives shall be 
located on unoccupied roof decks.

 › Loading docks, dumpsters, or other supporting spaces 
will be located in unnoticeable areas screened from 
direct viewing.

Architectural Character

 › High rises will utilize a double loaded corridor to 
maximize rentable SF and minimize the circulation SF

 › These towers will use podium construction, otherwise 
known as pedestal or platform construction.

 › Each tower will have their respective entrance at 
ground level and at garage level.

 › Buildings shall express the construction method 
and materials in a way to reveal and not conceal the 
buildings tectonics.

 › Retail spaces will utilize single and double level 
structures. 

 › Retailers are to activate multiple facade faces for the 
storefront if available. 

 › First floor canopy/shading element will be used for 
second floor walkways to minimize circulation square 
footage.

 › Second level circulation shall be covered with a canopy 
for exterior conditions.

 › There shall be ADA compliant vertical circulation 
in the form of elevators and escalators to access the 
second floor.

 › All walkways shall be covered/sheltered to enhance the 
pedestrian walking experience.

 › All visible sides of the retail space shall be activated 
through displays, frontage, art, vegetation, or other 
possibilities.

 › Partial height walls and railings will provide transitions 
between public and private realms

 › Overhead canopies should be used to provide 
comfortable shading from sun and weather while tying 
larger open-air spaces into a continuous pedestrian 
experience.

Building Massing

 › Residential units will include balconies and or 
vegetated patios.

 › Massing in close proximity must communicate and use 
elements of the same design language.

 › The massing roofs shall be flat with areas for green 
roofs or PV panels

 › Masses shall not block access to view corridors, 
cast excessive shade onto another mass, or create 
unfavorable wind conditions for site occupants. 

 › Mixed use buildings will consist of one or two levels 
of residential live-work units atop one or two levels of 
retail.

 › Floor to floor heights at the first level shall be 18’-0” 
when attached to a parking structure and 20’-0” when 
unattached. Floor to floor height will be 15’-0” at the 
second level. 

 › Retail buildings will include outdoor walkways, patios, 
vegetation, planters, outdoor seating, and experiential 
landscape elements.

 › Second level walkways shall be approximately 10’-0” in 
width to handle stadium event traffic.

 › The corners of second level retail buildings should be 
used for vertical circulation and outdoor patio space.

 › Design elements, such as canopies, shall change in 
form based on the location and Stage of construction 
to create distinguishable regions within the masterplan.

 › The mass shall closely tie into the concept of the 
respective Stage it is located in through representing a 
distinctive form.

 › Bridges and connecting pathways can be utilized to 
lead pedestrians to ground floor plazas or second level 
spaces.

Frontage

 › The street frontage will have a linear progression of 
spaces leading pedestrians from the street to either 
a sidewalk or open hardscape space at a covered 
entryway.

 › The frontage may either be open to a public gathering 
plaza or down a smaller walkway depending on the 
location of the site the building is situated in and the 
nature of the entry.

 › Frontal approach sidewalk shall be no less than 10’-0” 
wide.

 › Columns and structural members should be used to 
implicitly capture space.

 › Street parking and other activity generating elements 
shall be provided in front of tenant spaces if possible.

 › Storefront windows should be used frequently to 
enhance visibility and enliven walkways.

 › Larger retailers can reduce their transparency 
requirements but shall be required to include other 
architectural treatments on the remainder of the 
frontage.

 › Frontage should be articulated in a way that varies 
materials, colors, windows, entrances, canopies, and 
patios.

 › Protrusions and the reversal shall be coordinated to 
create a rhythm within the frontage.

Articulations / Details

 › Articulations of the facade will create a rhythm 
through symmetry or asymmetry

 › Balconies or projections shall help to break up the 
mass vertically and horizontally

 › Continuous elements extending vertically or 
horizontally will help to create a cohesive structure.

 › Exposed floor slabs will create a repetitive element 
that gives human scale and breaks down the mass that 
will be altered through the way the overall massing is 
treated (tapering, bending, shifting, etc)

 › The maximum window to wall ratio should be used 
to maximize expansive views in towers. Slightly lower 
ratios and shading strategies shall be used if units are 
not equipped with AC.

 › Details and ornamentation shall only be used if they 
are functional elements contributing to building 
performance, views, or aiding the definition of implicit 
boundaries.

 › Building bays should be a minimum of 20’-0” in width.

 › No walls shall be left blank or untreated.

 › Reveals, recesses, and projections shall help to break 
up the mass vertically and horizontally

 › Details will consider the composition of the mass while 
creating individualized modules.

 › Building articulations shall not be removed in lieu of 
tenant modifications.

Materials / Color

 › Materials used in each building should create a palette 
that blends in with other surrounding structures.

 › Materials should be durable and anti-corrosive.

 › Buildings color shall reflect the respective Stages 
scheme.

 › Vegetation and planters as a color/material shall be 
used as a common thread, unifying neighboring 
buildings to each other as well as to the landscape

 › Distinctive colors: (concrete, glass, white paint, stone, 
metal panels, wood). 

 › High quality durable materials shall be used.

 › Awnings and canopies shall be resistant to fade/
weathering.

The F11 Development 
© Next Architects / The Richmond Group | TimesofSanDiego.com

No. 5 / 127 N Garfield Avenue. 
© Studio T-Square 2 / LCW Group | Urbanize.city
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PARKING GARAGE

DESCRIPTION

Above-ground parking garage structures will be used to 
provide adequate parking for the site’s programmatic 
needs. Parking needs and volume will vary depending 
on the structure’s location, adjacent buildings’ needs 
and schedules, and seasonal event peak uses. 

PREDOMINANT FEATURES

Entry

 › Parking structures shall have a minimum of two entry / 
exit points to maximize ease of access

 › Entries will be clearly delineated in the façade 
treatment

 › Pedestrian entrances and walkways to and from 
parking stalls will be clearly marked to minimize 
pedestrian / vehicular hazards

 › Parking attendant or automatic gate will be included at 
entry to manage parking capacity 

Fenestration

 › Fenestration will be provided by doors and windows if 
applicable 

 › Most of the building façade will remain open-air and 
naturally ventilated with some form of architectural 
screening

Private Amenity Deck

 › Garages serving residential or hotel buildings shall 
include amenity decks which may be shared between 
multiple buildings of hotel or residential use.

 › A division with lockable entrances must be provided 
if an amenity deck is shared between hotel and 
residential occupancies.

 › This deck cannot be accessible to the general public.

 › Landscaping with areas for vegetation, trees, and grass 
lawns must be incorporated.

 › Larger open gathering areas, as well as more private 
smaller spaces with seating shall be provided.

 › Some features will include pools, cabanas, patio 
furniture, seating, fire pits, canopies, grills, 
playgrounds, community gardens, playgrounds, and 
pavilions.

 › Areas to serve food/beverages may be included in 
certain amenity decks.

 › The amenity deck architecture must blend into the 
overall massing of the building 

Equipment

 › If outdoor mechanical/electrical/communication 
equipment is needed, it must be screened from direct 
views. The screen system must also blend into the 
architectural character.

 › If equipment is attached to the structure it shall blend 
into the building massing.

 › PV equipment for sustainability initiatives shall be 
located on unoccupied roof decks.

Architectural Character

 › Buildings shall express the construction method 
and materials in a way to reveal and not conceal the 
buildings tectonics.

 › Overall dimensions and structural grid spacing will be 
determined by parking needs and modules

 › Except for necessary vehicular access ramps, floors will 
remain level whenever possible to allow for potential 
future retrofits

Building Massing

 › Floor to floor heights will be 18’-0” on ground level and 
9’-0” for each proceeding parking level. 

 › Garage heights should be limited to five levels to limit 
disruption to the pedestrian scale.

 › Visual screening using pervious architectural facades 
and hanging vegetation is encouraged to breakdown 
the overall structure mass.

Frontage

 › A double height ground level increases transparency 
for pedestrian safety and encourages shared uses

 › Columns and structural members should be used to 
implicitly capture space.

Articulations / Details

 › Continuous façade elements extending vertically or 
horizontally will help to create a cohesive structure.

 › Exposed floor slabs will create a repetitive element 
that gives human scale and breaks down the mass that 
will be altered through the way the overall massing is 
treated (tapering, bending, shifting, etc)

 › Details and ornamentation shall only be used if they 
are functional elements contributing to building 
performance, views, or aiding the definition of implicit 
boundaries.

Materials / Color

 › Materials used in each building should create a palette 
that blends in with other surrounding structures.

 › Materials should be durable and anti-corrosive.

 › Buildings color shall reflect the respective Stages 
scheme.

 › Vegetation and planters as a color/material shall be 
used as a common thread, unifying neighboring 
buildings to each other as well as to the landscape

 › Distinctive colors: (concrete, glass, white paint, stone, 
metal panels, wood). 

 › High quality durable materials shall be used.

Urban Art Project Transforms Parking Garage in Australia 
© Aperture Photography | InteriorDesign.net

Wanderwall / MARC FORNES / THEVERYMANY 
© NAARO | ArchDaily.com

225 North Calvert Street 
© Sam Kittner / Monument Realty | Ashton-Design.com
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SITE GUIDELINES
The site of the ‘New Aloha Stadium Entertainment District’ 
builds upon the existing stadium lot which is naturally 
sloped down toward the stream and has a rich history 
through military and Hawaiian presence. The three main 
Stages composing this site all work together, contributing 
to the success of this project. Within each of these three 
Stages are a variety of different site conditions that have 
been closely studied in order to create the site plan, such 
as the geology, hydrology, topography, vegetation, and 
climate factors. The purpose of this component is to 
point out the arrangement of pedestrian circulation and 
open spaces, which coordinate with the surrounding 
structures and are influenced by the lighting and signage. 

These guidelines intend to describe a minimum level of 
quality while assisting other guidelines mentioned in this 
document. They will also help in aiding the organizational 
stage of the convergence between landscape and architecture. 

3.
13

Schiebroek Viz Courtyard  
© Except Integrated Sustainability B.V. | Except.eco 

Licensed by CC Attribution 2.0

The New Parkland Hospital 
© Arlen Kennedy Photography / Studio Outside | StudioOutside.com
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Pedestrian and Bike Pathways

DESCRIPTION

Pedestrian pathways should consider a wide range of 
physical activities that extend over a range of contextual 
characteristics. These pathways shall accommodate the 
needs and abilities of all pedestrians. The intent of this 
pedestrian circulation system is to increase accessibility 
of the site that creates an experiential system, linking 
all districts of the development for better access and 
movement. The pathways created on this site are also 
intended to connect into the network of pedestrian 
movement outside the site, providing opportunities 
to connect with the surrounding communities

Principles of Pedestrian Design

 › Maximize user experience through the use of public art, 
street furnishings, vegetation, and interactive elements.

 › Place public safety is a top priority 

 › Integrate bicycles and pedestrians into an 
interconnected multi-user network

 › The pedestrian network should provide a continuous 
direct route to connect places people want to go.

 › The pedestrian paths should become a multi-purpose 
user friendly environment where activities are 
encouraged that don't interfere with path functionality.

 › Provide well designed beaches and bicycle 
racks creating pauses at various intervals

 › Contain landscaped areas and vegetated barriers

 › Provide shading via awnings, trellis 
structures, and tree canopies

General

 › Provide a direct connection to the new 
aloha stadium and rail station

 › Create paths adjacent to the Hālawa stream

 › Create safe connections to surrounding context

 › Enhance pedestrian crossings at or over intersections

 › Consider access to the Pearl Harbor historic trail

 › Create safe conditions where bicycles and 
pedestrians share the same paths.

 › Elevate crossings over busy roadways

Sidewalks

 › This should be easily accessible to all users

 › The path shall have an adequate travel width to 
accommodate the users this is designated for

 › Allow outdoor seating to encroach if 
adequate width is provided

 › Sidewalk corridors shall be safe without 
threatening conditions present

 › These should be continuous pathways

 › Landscaping and planting will contribute 
to visual and psychological comfort

 › Widened interactive spaces should be provided along 
the corridor that allow for standing and sitting.

 › These pathways should contribute to the 
character of the Stage or district.

 › Zones of furnishing/landscaping zone, pedestrian 
through zone, and frontage zone will depict activities 
that occur in such locations along the path

 › Serve both transportation and recreation
Bike Lane

 › If street parking is provided, the bike lane shall be 
between the traffic lanes and the parking stalls.

 › If street parking is not provided, the bike lane 
shall be on the outer edge of the road.

 › Is street parking is provided on one side of the 
road, the bike path shall be on the opposing side

 › Pathways serving both pedestrians and bicycles 
should be significantly widened (10 foot wide 
minimum) for comfortable passing

 › Striping or delineation should be highly visible

 › Bike lanes shall be 4’-6’ wide if 
sharing roadway with vehicles.

 › Bike lanes off of roadways should 
use a minimum width of 8’

 › Bicycle signal heads should be 
considered at intersections

 › Staging areas at path entrances should be included 
in the design with basic site information

 › Colored bicycle lanes should be considered 
especially at intersections

 › Bike racks shall be provided at major 
entrances and exits to pathways

 › Site entrances and exit points in 
areas that are clearly visible

Proposed Downtown Bike Network 
© Downtown Detroit Partnership | Freep.com

Buffalo Niagara Medical Campus 
© Ty Cole / SCAPE Landscape Architecture | Architizer.com

Safe Schools Duratherm Crosswalk 
© Ennis-Flint | EnnisFlint.com

Eddy Street Commons Landscape Design 
© TroyerGroup | TroyerGroup.com

The Western Avenue Protected Bike Lane 
© Cambridge Community Development Department | Cambridgema.gov
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Crosswalks

 › Clarity and visibility on where to cross shall be 
easily understood by pedestrians and vehicles

 › Crosswalks shall be provided at appropriate intervals

 › An adequate crossing time accommodating all users 
will make for a positive pedestrian experience

 › Refuge islands (6 feet wide minimum) should be 
provided to allow segments of roadway to be crossed 

 › Slow points and traffic calming devices 
should be used near crossings

 › Pedestrian crossing signals for both foot traffic 
and bike traffic should be considered

 › Special paving shall be used at heavily 
trafficked intersections

Materials / Color

 › Materials should be durable and anti-corrosive.

 › The color shall reflect the respective Stages scheme.

 › Vegetation and planters as a color/
material should be used.

 › Sidewalks must be firm, stable, and slip resistant

 › Colored , patterned, or stamped ground 
conditions will add distinctive visual appeal

 › Thermoplastic markings should be used 
at crosswalks for increased durability

 › High quality street furniture shall be used

 › Durable asphalt or concrete shall be used

Pedestrian Bridges

DESCRIPTION

Pedestrian bridges are used throughout the site to provide 
critical links in the bicycle/pedestrian system to join areas 
separated by a variety of barriers. These bridges assist 
in site maneuverability without inhibiting traffic flow 
below and also traverse the stream on site. This makes 
for more accessible spaces and increases the usability 
of the site. Pedestrian bridges will enhance the overall 
circulation of pedestrians and vehicles on this site creating 
shorter more pleasurable pedestrian paths and removing 
the need for crosswalks at specific intersections.

PREDOMINANT FEATURES

Entry and Exit

 › Bridges will serve as a gateway into the 
surrounding community or neighborhood

 › Entrance points on to the bridge shall be 
easily located and at multiple points.

 › Entrances at ground level shall be located near drop 
off zones, highly trafficked areas, or plaza spaces.

 › Entrances shall be made accessible for all users

 › Ramps shall be optimized for wheelchairs and bicycles 

 › The landings at entrances shall be wide 
enough to accommodate all user types

 › Ground materials at interaction should 
react through materiality

 › Landscaping should be used to guide pedestrians on 
or off the bridge and lead them with directionality.

 › Any obstructions such as seating or structural 
members should be avoided near these landing zones 

 › Landings should spatially expand and 
not contract at connection points

 › Entrance areas may use covered 
conditions at transitions

 › Entrances shall seamlessly blend 
into the landscape/hardscape.

 › Entry and exit widths will be based on the type, 
volume, and dominant direction of traffic flow.

Railings

 › Railings shall enhance visual transparency and not 
create conditions out of the public line of sight.

 › Each bridge may be treated individually, 
representing the Stage or district

 › Railings shall blend into the railings of 
other buildings at points of connection.

 › Appropriate railing designs include 
(wire, cable mesh, glass, wood, balusters, 
structural, decorative, metal panels).

 › Railing should not impede views of vistas, 
ecological features, or important structures.

Photo 0843 / McKinney Avenue Residences 
© Studio Outside | StudioOutside.us

Qunli National Urban Wetland 
© Turenscape Landscape Architecture | Landezine.com

Xiamen University Baicheng Cycling Route 
© Building Steel Structure South China Region | zgzca.com
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Architectural Character

 › There shall be one continuous pathway that circulates 
pedestrians, which may have smaller secondary 
pathways stemming from the central path.

 › The walkway can contain a covered condition 
that shelters pedestrians from the elements.

 › This pathway may undulate in form as it meanders 
around the multiple points of connection.

 › The overall form should respond to 
the traffic pattern underneath.

 › The construction method must minimize 
or eliminate any support columns.

 › The path shall be accessible from various locations.

 › This bridge shall express the construction 
method and materials in a way to reveal 
and not conceal the tectonics.

 › There shall be geometric considerations 
in relation to the context

 › Widened areas that create stopping points 
will be used at appropriate intervals

Bridge Massing

 › Clearance shall maintain a minimum of 14’-0” 

 › If overcrossing has scenic vistas, additional 
width should be provided for stopping.

 › Areas along the path may widen and narrow but should 
maintain a minimum width of 10’-0” at any point.

 › The ground level entrance will appear as a 
continuation of the bridges massing language

 › Massing in close proximity must communicate 
and use elements of the same design language.

 › Multiple entrances to the same structure shall 
communicate similar massing techniques.

 › The mass shall closely tie into the concept 
of the respective Stage it is located in 
through representing a distinctive form.

 › This mass shall not block access to view 
corridors, cast excessive shade onto another 
mass or plaza underneath, or create unfavorable 
wind conditions for site occupants.

 › Should consider the traffic network 
underneath for proper justification

 › Ramps and stairs or escalators should be provided.

Articulations / Details

 › Articulations will create a harmonious composition.

 › Fewer larger gestures should be used in 
lieu of multiple smaller gestures.

 › Continuous elements extending the length of the 
bridge will help to create a cohesive structure.

 › A slender profile will ensure not to 
obstruct view corridors on the site.

 › Exposed structural members will create 
add repetition and human scale

 › Details and ornamentation shall only be used if 
they are functional elements, contributing to views, 
or aiding the definition of implicit boundaries.

 › The relationship between solid vs void 
will remain as permeable as possible to 
maintain an open environment.

 › Trim elements will help contain edge 
conditions and terminate details

 › Every face should be articulated.

 › Bridges shall have adequate drainage systems.

Materials / Color

 › Accent colors and materials shall be used minimally

 › Materials should reveal their true nature.

 › Materials should be durable and anti-
corrosive and lightweight.

 › The color shall reflect the respective Stages scheme.

 › Every face shall be articulated with 
proper colors and materials.

 › Vegetation and planters as a color/
material should be used.

 › Distinctive colors: (concrete, glass, white 
paint, metal panels, wood)

 › Surface should be anti-slip and can use open grating 
decks, concrete, wood, synthetic materials, or glass.

Ponte Segunda Circular 
© Joao Morgado - Architecture Photography | ArchitecturalDigest.com

The Onepoto Footbridge 
© Ray Tomes | Flickr.com

Lille Langebro Cycle and Pedestrian Bridge 
© Rasmus Hjortshøj / WilkinsonEyre | ArchDaily.com
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Public Plazas

DESCRIPTION

As one of the primary outdoor gathering spaces for 
the site, the public plazas will be critical elements for 
enhancing the overall pedestrian experience. The public 
plazas serve as wayfinding nodes that overlay pedestrian 
circulation and communal spaces with natural and 
architectural elements while connecting adjacent retailers, 
garages, residential towers, hotels, and other buildings 
with nearby open spaces and the larger master plan as a 
whole. Each plaza shall be a mixture of transient and static 
space composed of architectural and ecological form.

PREDOMINANT FEATURES

Entry

 › Be visible and easily accessible with frontage on streets

 › Provide user comfort, safety, and accessibility

 › Entrance points into the plaza shall be 
seamlessly integrated into the surrounding 
buildings, roadways, and pedestrian spaces

 › Plaza spaces shall serve as unifying nodes 
within the greater master plan

 › Plaza spaces should serve as both place and threshold

 › Linkages should be created to 
achieve a coherent network

Railings and Barriers

 › Plaza edges and boundaries shall be clearly defined 
through material palette change or the addition of a 
barrier, such as a railing, seating element, or planting.

 › Railings shall enhance visual transparency and not 
create conditions out of the public line of sight.

 › Railings will all be treated similarly.

 › Railings shall blend into the railings of other 
buildings at points of connection.

 › Spatial barriers may not obscure visibility 
or line of sight among pedestrians, 
vehicles, cyclists, or retail storefronts. 

 › Elevated barriers and occupiable zones shall 
feature natural slope or otherwise accessible 
accommodations included within the design language.

Plantings and Natural Elements

 › Preserve existing trees and natural topography

 › Natural elements shall be included 
in each public space.  

 › Examples could include community 
gardens, water features, large decorative 
planters, or other landscaped elements.

 › Native plants are heavily encouraged 
for the majority of landscaping.

 › Site stormwater management elements, such 
as retention planters, bioswales, or community 
garden rainwater collection, are encouraged and 
should be incorporated into the overall design.

 › Trees or vegetation that provides shade from direct 
sunlight should be used in at least one space per plaza.

Seating

 › Well designed comfortable seating shall be provided.

 › Dimensions, location and configuration shall 
maximize convenience and social interaction.

 › Seating variety should include: movable seating, 
fixed benches, seat walls, fixed individual 
seating, planter ledges, seating steps.

 › Ample public seating shall be provided, especially 
near significant nodes and intersections.

 › A mixture of seating types should be included.

 › Deterrents to seating such as rails 
and spikes are prohibited.

Architectural Character

 › Each plaza shall contain at minimum one 
covered condition that protects pedestrians 
from the outdoor elements.

 › The overall form should respond to the pedestrian 
traffic and movement patterns to maximize 
efficiency of space for the surrounding program. 

 › The construction method of all canopies, 
furniture elements, or infrastructure must 
minimize or eliminate any support columns.

 › Each plaza and its components shall express 
the construction method and materials in a 
way to reveal and not conceal the tectonics.

Galaxy Soho-02.jpg / Public Plaza of the Galaxy SoHo 
© Hai Zhang | HZhang.PhotoShelter.com

Fantasia Mixed-Use Landscape 
© PLA \ group | pla-gp.com

Fraser Tower 
© Office Finder | OfficeFinder.com.sg

Usaquén Urban Wetland 
© Daniel Segura / Obraestudio | ArchDaily.com

True North Square Plaza 
© Centre Venture | WinnipegFreePress.com
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Plaza Spatial Components

 › Large open spaces shall be balanced with smaller 
defined areas to facilitate movement boundaries.

 › Edges and a sense of enclosure should be 
defined by canopies, trees, and trellises.

 › Plazas should be composed with a 
hierarchy of circulation pathways, social 
nodes, and design elements.

 › Ample open space should be included to allow for 
flexible spatial arrangement and event scheduling, 
such as the Swap Meet or a similar artisan market.

 › Areas along the paths may widen and 
narrow but should maintain a minimum 
width of 10’-0” at any point.

 › Multiple entrances shall be provided 
from opposite and adjacent areas..

 › The plaza shall closely tie into the concept of 
the respective Stage it is located in through 
representing a distinctive design

 › Any built infrastructure included should work 
with the spatial geometry and not appear forced.

 › Connections from the plaza to surrounding 
public spaces or buildings should appear 
seamless without visual edge breaks. 

 › Landscaping should be used to define soft 
boundaries, such as seating areas, and 
provide pedestrian flow directionality.

 › Landscaping should be used to guide 
pedestrians with directionality.

 › Any obstructions such as seating or structural 
members should be avoided near prominent pathways.

 › Co-locate with other public amenities such 
as buildings, shops, and restaurants.

Articulations / Details

 › Symmetrical or asymmetrical articulations 
will create a harmonious composition.

 › Planters or landscaped areas along the main 
circulation shall help to add variations to pathways.

 › Fewer larger gestures should be used in 
lieu of multiple smaller gestures.

 › Continuous elements across multiple plazas will help 
to create independent, but cohesive, design identities.

 › Exposed structural members will create a repetitive 
element that gives human scale and creates boundaries.

 › Details and ornamentation shall only be used if 
they are functional elements, contributing to views, 
or aiding the definition of implicit boundaries.

 › The relationship between solid vs void 
will remain as permeable as possible to 
maintain an open environment.

 › Any architectural element shall not block access 
to view corridors, cast excessive shade onto 
another space underneath, or create unfavorable 
wind conditions for site occupants.

 › Trim elements will help contain edge 
conditions and terminate details

 › Every edge should be articulated.

 › Trash receptacles and bike racks shall be provided

Prohibitions

 › Adjacent to garage entrances

 › Loading docks

 › Trash storage facility

 › Exhaust vents

 › Mechanical equipment

 › Large opaque walls that impede visibility

 › Barriers and fences

Materials / Color

 › Accent colors and materials shall be used minimally

 › Materials should reveal their true nature.

 › Materials should be durable and anti-corrosive.

 › The color shall reflect the respective Stages scheme.

 › Every face shall be articulated with 
proper colors and materials.

 › Vegetation and planters as a color/
material should be used abundantly.

 › Distinctive colors: (concrete, glass, 
white paint, metal panels, wood)

 › Non slip pavers and drainage should 
be used and considered.

Exchange Square 
© Martha Schwartz Partners | StrelkaMag.com Pentagon Row 

© BCT Architects | BCTArchitects.com

9 Elements of Successful Small Parks and Plazas 
© Steve Butler | MRSC.org
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Public Parks

DESCRIPTION

As one of the primary outdoor gathering spaces for the site, 
the public parks will be critical elements for enhancing the 
overall pedestrian experience. The public parks serve as 
green space nodes that include pedestrian circulation and 
communal spaces within natural, or naturalized, spaces. 
Architectural elements, such as raised boardwalks or 
landscaped paths, may be included to enhance pedestrian 
accessibility and limit user impact while connecting nearby 
open spaces to the larger master plan as a whole. Each 
park shall be a mixture of occupiable and ornamental 
green space framed by architectural and ecological forms.

PREDOMINANT FEATURES

Entry

 › Entrance points into the park shall be 
seamlessly integrated into the surrounding 
buildings, roadways, and pedestrian spaces

 › Park spaces shall serve as unifying nodes 
within the greater master plan

 › Park spaces should serve as both place and threshold

 › Be visible and easily accessible with frontage on streets

 › Provide user comfort, safety, and accessibility

 › Access from multiple points shall be provided

Railings and Barriers

 › Park edges and boundaries may be more 
or less defined than other spaces 

 › Edges may be defined through material palette 
change or the addition of a barrier, such as 
a railing, seating element, or planting.

 › Railings and barriers shall enhance visual transparency 
and not create conditions out of the public line of sight.

 › Railings will all be treated similarly.

 › Railings shall blend into the railings of 
other buildings at points of connection.

 › Spatial barriers may not obscure visibility 
or line of sight among pedestrians, 
vehicles, cyclists, or retail storefronts. 

 › Elevated barriers and occupiable zones shall 
feature natural slope or otherwise accessible 
accommodations included within the design language.

Plantings and Natural Elements

 › Natural elements shall be included 
in each public space.  

 › Examples could include community 
gardens, water features, large decorative 
planters, or other landscaped elements.

 › Native plants are heavily encouraged 
for the majority of landscaping.

 › Site stormwater management elements, such 
as retention planters, bioswales, or community 
garden rainwater collection, are encouraged and 
should be incorporated into the overall design.

 › Preserve existing trees and natural 
topography as much as possible

Seating

 › Well designed comfortable seating shall be provided.

 › Dimensions, location and configuration shall 
maximize convenience and social interaction.

 › Shading should be provided above 
seating wherever allowable.

 › Seating variety should include: movable seating, 
fixed benches, seat walls, fixed individual 
seating, planter ledges, seating steps.

 › Ample public seating shall be provided, especially 
near significant nodes and intersections.

 › A mixture of seating types should be included.

 › Deterrents to seating such as rails 
and spikes are prohibited.

Life Lessons: Artist Linda Tegg 
© Matthew Stanton | ThePlantHunter.com.au

SCG Landscape - Birdseye View 
© Landscape Architects of Bangkok | Land8.com

Zhongshan Shipyard Park 
© Turenscape Landscape Architecture | Landezine.com

The New Parkland Hospital 
© Arlen Kennedy Photography / Studio Outside | StudioOutside.com
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Architectural Character

 › Each park may contain a covered condition that 
protects pedestrians from the outdoor elements.

 › Parks may incorporate elevated boardwalks 
or other architectural pathways to limit 
user impact on natural topography

 › The overall form of architectural elements 
should respond to the landscape and its 
natural elements or patterns; including 
plantings, stormwater flows, or topography.  

 › The construction method of all canopies, 
furniture elements, or infrastructure must 
minimize or eliminate any support columns.

 › Each element and its components shall express 
the construction method and materials in a 
way to reveal and not conceal the tectonics.

 › Enhance the site as a place for pedestrians

 › Provide user comfort, safety, and accessibility.

Park Spatial Components

 › Parks should be composed with a 
hierarchy of circulation pathways, social 
nodes, and design elements.

 › A variety of green space should be included depending 
on the type or purpose of the park; occupiable 
open space, ornamental / educational gardens, or 
edible community gardens are all possible. 

 › Any built infrastructure included should work 
with the spatial geometry and not appear forced.

 › Connections and relationships between the park and 
surrounding public spaces or buildings should appear 
natural without visual edge breaks or disturbances. 

 › Architectural elements should be incorporated 
into the landscape to guide movement 
and boundaries, such as seating areas, and 
provide pedestrian flow directionality.

 › Where an adjacent space, bridge, or other 
element enters a park, landscaping should 
be used to guide pedestrians on or off the 
landing and lead them with directionality.

 › Any obstructions such as seating or structural 
members should be avoided near these landing zones. 

 › Co-locate with other public amenities such 
as buildings, shops, and restaurants.

 › Frame edges and provide overlooks

Articulations / Details

 › Natural patterns and articulations will 
create a blend between the architectural 
and ecological elements of the site.

 › Landscaped areas along the main circulation 
shall help to add variations to pathways.

 › Fewer larger gestures should be used in 
lieu of multiple smaller gestures.

 › Exposed structural members will create a repetitive 
element that gives human scale and creates boundaries.

 › Details and ornamentation shall only be used if 
they are functional elements, contributing to views, 
or aiding the definition of implicit boundaries.

 › The relationship between solid vs void 
will remain as permeable as possible to 
maintain an open environment.

 › Any architectural element shall not block 
access to view corridors, cast excessive shade 
onto another space underneath, or create 
unfavorable wind conditions for site occupants.

 › Trim elements will help contain edge 
conditions and terminate details

 › Every face should be articulated.

Materials / Color

 › Accent colors and materials shall be used minimally

 › Materials should reveal their true nature.

 › Materials should be durable and anti-corrosive.

 › The color shall reflect the respective Stages scheme.

 › Every face shall be articulated with 
proper colors and materials.

 › Vegetation and planters as a color/
material should be used abundantly.

 › Distinctive colors: (concrete, glass, white 
paint, metal panels, wood)

South Park, San Francisco 
© Fletcher Studio | Fletcher.studio

Tianjin Bridged Gardens 
© Turenscape Landscape Architecture | Archello.com

Ko'ula at Ward Village 
© Studio Gang | Dezeen.com

Sydney Park Water Re-Use Project 
© Paul Patterson / City of Sydney | WhatsOn.CityofSydney.nsw.gov.au
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Lighting and Visibility

DESCRIPTION

Site lighting shall be used for the purposes of maintaining 
pedestrian and site safety, wayfinding, and accessibility 
throughout all hours of the day or night. All lighting 
will be LED to conserve energy and reduce glare. As a 
residential neighborhood and community district, the site 
is always open to some degree, and proper site lighting 
is an important element to maintaining a positive user 
experience. With this in mind, a special consideration 
should be given to how the space and its users (and their 
needs) may change along the progression of a day or night.  

Guidelines and Character

 › There shall be a consistent, while varied, 
lighting character throughout the site.

 › Walkways shall contain an included lighting 
element throughout the path that illuminates 
pedestrians to maximize safety and accessibility 
while minimizing excessive light pollution.

 › Lighting assemblies must minimize or eliminate 
any excessive light spill effect on surrounding 
buildings, roadways, and natural spaces.

 › Lighting assemblies shall express the 
construction method and materials in a way 
to reveal and not conceal the tectonics.

 › All general site lighting shall consist of 
energy efficient and / or renewable energy-
powered lighting systems, such as individual 
photo voltaic panels or wind turbines.

 › Site lighting assemblies and placement shall 
focus on limiting light pollution on surrounding 
buildings, roadways, and natural spaces.

 › Underlighting and indirect lighting systems 
are encouraged to maximize user visibility; 
this limits glare and contrast to create a 
more natural lighting environment.

 › Concealing the light source, through architectural 
integration or the inclusion of an additional lighting 
shield, will create a more natural lighting environment.

 › Fixture aesthetics should be designed to 
enhance the surrounding development.

 › Lighting temperature may change to create 
experiences or delineate spaces

Plaza Lighting

 › Plazas shall have a combination of overhead pole 
lighting and pedestrian scale bollard and cove lighting

 › Each plaza will include a pedestrian Emergency 
call station with a distinctive light

 › Lighting must consider day time, evening, 
and night time illumination

 › Lighting must consider surrounding 
lighting for appropriate illumination

 › Light fixture design should tell a 
story through references

Bridge Lighting

 › Bridges shall have a combination of 
pedestrian level lighting elements mixed 
with overhead or cove conditions.

 › Bridge lighting should try to conceal lighting 
elements as to not cause obstructions

 › Fixtures should use trims and diffusers 
to block direct views of the light

Roadway Lighting

 › Appropriate overhead lighting should 
maintain a visible roadway at all times

 › Non-glare lighting fixtures should be 
used to minimize impact on drivers

 › Crosswalks and woonerf streets near high-pedestrian 
traffic areas shall include human-scale lighting 
elements to maximize pedestrian awareness.

 › Light pole aesthetics should consider 
the surrounding context.

 › All city and county standards will apply 
unless a variance is provided.

Amphitheater Lighting

 › Ground mounted landscape lighting 
fixtures should be used as accents

 › Cove lighting should be used in areas where the path 
of travel needs lit but distractions are unwelcome

 › Fixtures should be located and aimed 
in a way to minimize glare 

 › Fixtures should not obstruct view of the focal point

Pedestrian Pathway Lighting

 › These walkways shall be lit by bollard type lighting 
or pole lighting if covering a larger area.

 › These shall not obstruct the path of travel

 › These fixtures should be located in such a way that 
their proximity to the path gives adequate illumination

 › Ground mounted accent lights should 
highlight vegetation or ensign elements.

Materials / Color

 › Accent colors and materials shall be used minimally

 › Materials should reveal their true nature.

 › Materials should be durable and anti-corrosive.

 › The color shall reflect the respective Stages scheme.

 › A fixture color palette should be determined 
and remain consistent at least in each Stage

Urban Umbrellas for NYC Sidewalks 
© NYC Department of Buildings | NYC.StreetsBlog.org

Mondeal Square - Landscape 
© Neha Mevada, Pratik Chandresha / Atelier dada | Atelierdada.com

Receptor - Patriot Ridge, Springfield, Virginia 
© Jeremy Green / Cliff Garten Studio | CliffGartenStudio.com

Lakeshore Towers 
© Forms + Surfaces | Forms-Surfaces.com
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Signage and Navigation

DESCRIPTION

All signage shall comply with city and state rules and 
regulations including the state Land Use Ordinance 
and outdoor advertising laws. The signage should also 
comply with the Aiea and Salt lake neighborhood 
signage standards as this property borders both.

These signage guidelines look at the design and placement 
of on site signage, aimed at setting consistency throughout 
the NASED site. The project will develop a unique 
design language for signage and will also take cues from 
local surrounding signage to ensure appropriate and 
contextual relationships are maintained. All signage 
shall have a commonality of materials, proportions, and 
typology that creates the NASED signage character.

General

 › Hawaii has a long history of regulating size and 
placement of signs to limit visual distractions 
that protects the natural beauty of the state.

 › Standards in relation to size, location, 
placement, motion, illumination, height, 
and setbacks must be followed.

Prohibited Signs

 › Wind driven or portable signs

 › Flashing signs

 › Signs that constitute a traffic hazard due to size, 
location, movement, color, content, or illumination.

 › Advertisements for activity not 
conducted on the premises.

 › Aerial advertisements

 › Signs on medians, light poles, trees, 
or within the right of way.

 › Banners displayed longer than 7 days.

 › Flyers placed on vertical surfaces

 › Billboards

Signage Types

The specific design of these elements shall be determined 
at the time of installation based upon the location and 
type. The designs must be reviewed and approved 
before installation. In order to maintain consistency, all 
signs that portray a particular type should consider 
using similar materials and proportions. As this site is 
a new entertainment district (previously BMX-3) and 
may have specific special district rules and standards, 
specific heights and setbacks will not be quantified.

The sign types addressed here are

1) Grand sign

2) Main Accessway sign

3) Wayfinding sign

4) Streetscape sign

5) Marketing Sign

Grand Sign

The purpose of the grand sign is to guide people to the 
development from off site as a means of wayfinding. This 
should be placed in a highly visible location such as near a 
prominent intersection that is recognized as being a part of 
the site from a distance. This sign type is important as it sets 
the image and quality of the overall development. This sign 
should take precautions to ensure it is not seen or treated as 
a billboard. The following are a list of design characteristics.

 › The shape of the sign may follow the 
path of adjacent roadways 

 › The shape of the sign shall complement the 
overall geometry of the surrounding structures

 › The sign shall not obstruct views of what 
is beyond or internal views outward.

 › The name of the site (NASED) shall 
be the only identification

 › Materiality should draw language 
from structures on site

 › Foliage and landscaping should be an 
integral part of the composition

 › Lettering may appear on both sidesThe Hawaiian Volcano Observatory on the Rim of Kīlauea Caldera 
© Liam Quinn | HTMLHelp.com

Volcano House - Main Entry Signage 
© Volcano House Hawaii | HawaiiVolcanoHouse.com

Pierce County / Newland Communities Wayfinding & Signage 
© communita atelier | comm-aps.com

Barcelona Points of Historical Interest 
© PFP, Disseny | Behance.net

Polynesian Village Resort Main Entrance Sign 
© WDWMAGIC | WDWMagic.com
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Main Accessway Signs

The main accessway signs announce to occupants 
arriving that they are now entering the new aloha stadium 
entertainment district (NASED). These signs should appear 
at the entrance locations on Kamehameha Highway and Salt 
Lake boulevard. These signs should be incorporated into 
the streetscape and contain the following characteristics.

 › Gateway entrance name

 › District name

 › Incorporation into existing 
intersection design language

 › Constructed of materials that complement 
surrounding structures

 › Do not block lines of sight

 › Visually attractive and not obtrusive

 › Appropriately scaled with proportions 
relating to contextual cues. 

Wayfinding Signs

Wayfinding signage applies to vehicular and pedestrian 
traffic. The purpose of these signs are to direct people to 
their respective destinations on site, such as parks, hotels, 
residences, businesses, parking garages, stadium entrances, 
and drop off zones to name a few. The wayfinding signage 
may be seen at path entrances, street crossings, major 
plazas, parking garage exits, and gathering areas. This sign 
type is normally viewed while in motion, so the design 
should pay attention to the nature of the way the sign is 
read. Signs shall comply with the following characteristics.

 › Typology shall be an easily readable font

 › Vehicular and pedestrian wayfinding signage 
should be similar, but contain distinctive 
features for different viewing types.

 › Wayfinding signs for vehicles should not 
obstruct pedestrian pathways or right of way.

 › Wayfinding signs for pedestrians should be easily 
readable from a standard standing height.

 › Profiles shall be kept slender to appear 
transparent from non viewing angles

 › Materiality shall be durable and anti corrosive

 › Materials should compliment surrounding context

Streetscape Signs

The streetscape signage shall be incorporated along 
major roadways, at intersections, at street crossings, in 
front of parking locations, and near areas of roadways 
subjected to changes in traffic patterns. Their purpose is 
to inform people of where they are currently and where 
they are going. The intent is that these signs blend into 
the surroundings so that they aren’t visually intrusive, but 
allow people to gain knowledge on their surroundings. 
These signs should contain the following characteristics.

 › Natural in appearance

 › Thin and slender in profile

 › Emphasize materiality over painted colors.

 › Similar design language to street 
signage but distinctively different 

 › Incorporation with other contextual elements such as 
greenscape or street furniture over stand alone signage.

Marketing Signage

This type of signage refers to signs that advertise the 
name of the establishment such as retailers, restaurants, 
and offices. These signs are meant to signify the 
business and draw attention to their activity. These 
signs shall comply with the following characteristics. 

 › Do not obstruct the pedestrian line of sight.

 › Unobtrusive to the overall architectural composition

 › Placed above the entrance to the facility

 › Do not hang or provide places for animal nesting

 › Do not move or cause noise

 › Have a common material and typology 
for all tenants per structure.

 › Use a material and color palette that is 
complementary to the architectural design.

Turtle Bay Resort Signage 
© Atort Photography | Facebook.com

Samford Village Heritage Trail Signage 
© Lump Sculpture Studio | Lump.com.au

'Imiloa Astronomy Center Wayfinding 
© Philip Rosenberg | Hilo.Hawaii.edu
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ALOHA STADIUM 
Structural and Safety Evaluations: 
Weathering Steel and Decking Corrosion Assessment 

DAGS Job No. 12-10-0651 
99-500 Salt Lake Boulevard 
Halawa, Honolulu County, Hawaii 
 

EXECUTIVE SUMMARY 

This report summarizes findings related to “Aloha Stadium - Structural and Safety Evaluations: Weathering 

Steel and Decking Corrosion Assessment” [DAGS Job No. 12-10-0651]. The primary objective of this 

project is to perform interim assessments related to structural safety evaluation while the State of Hawaii 

considers possible replacement of the existing stadium. This 2018 assessment is the second of an anticipated 

series of interim assessments; the first interim assessment was performed in early 2016, with findings 

presented in the report “Aloha Stadium - Structural and Safety Evaluations: Weathering Steel Corrosion 

Assessment,” Final Report, October 26, 2016. 

 

The present interim assessment is limited to two major safety-related aspects: 

 An assessment of corrosion-related damage to weathering steel primary structural members in areas of 

the stadium where the original protective coating systems, installed in the 1980s and 1990s, have not 

yet been replaced or otherwise maintained in the recent health and safety improvement projects at the 

Aloha Stadium; and  

 An assessment of corrosion-related damage to the lightweight concrete-and-metal decking systems, 

some of which were installed at the time of original stadium construction in the early 1970s, and some 

of which were installed in the 1980s and 1990s as replacements for original lightweight decking 

installed in the 1970s.  

 

The findings from this 2018 interim assessment are used to prioritize recommended repairs. The steel 

seating tread-and-riser plates were surveyed under different projects, with the results of those surveys 

included in this report. Structural steel members that were recoated since 2007, composite concrete-and-

metal decking installed since 2015, partitions, paneling, siding, stairs and stairwells, and other 

miscellaneous steel at the stadium were not included in the scope of this interim assessment. 

 

The assessment methodology consisted of a visual survey that assigned a condition state to each structural 

steel member and lightweight floor decking panel, including a consideration of the structural connections 

related to the steel member or the bearing conditions of a lightweight decking panel, as follows: 

 

 Condition State 1 (CS1) – No discernable coating failure on steel members or the visible surfaces of 

the lightweight decking; no corrosion is assumed. These members and decking panels pose no known 

immediate concern for health and safety of occupants of the structure.  

 Condition State 2 (CS2) – Visual signs of localized coating failure with only minor surface corrosion 

on steel members or the visible surfaces of the lightweight decking. Section loss is assumed to not be 

appreciable. Health and safety implications of CS2 members include the eventual progression of 

observed deterioration into Condition State 3, and the potential for corrosion products and debonded 

coatings to displace from the surface of the steel member or the decking, becoming a nuisance and a 

relatively minor safety concern, to a lesser degree than for members classified as Condition State 3. 

 Condition State 3 (CS3) – Visual signs of coating failure and noticeable corrosion on steel members or 

the visible surfaces of the lightweight decking. There appears to be notable corrosion-related section 
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losses in the steel member or the decking. Health and safety implications of CS3 members include 

corrosion products and debonded coatings that have the potential to displace from the surface of the 

steel member or decking, becoming a nuisance and a relatively minor safety concern.  

 Condition State 4 (CS4) – Visual signs of coating failure on the steel member or the decking 

accompanied by pronounced corrosion of the steel member or the decking itself. Corrosion-related 

section loss in the steel member or decking is not only visibly apparent, but appears to be so pronounced 

that the structural performance of the steel member or its structural connections, or the decking or its 

support bearing conditions, is called into question.  

 

Based on the observed condition state, expected levels of work to address identified concerns are as follows: 

 

 Condition State 1 (CS1) – Remediation of concerns with steel members classified as CS1 involves an 

application of maintenance overcoats onto the topcoats of the corrosion mitigation coatings within the 

window of maintenance overcoating feasibility, estimated to be 10-15 years from the application of the 

corrosion mitigation coatings that are in place. The undersides of the lightweight decking system panels 

that are classified as CS1 should be recoated with corrosion mitigation coatings and the pedestrian 

traffic coatings on the concrete walking surface should be replaced, along with repairs to the concrete 

substrate; however, in lieu of maintenance-type repairs, it may be more cost-effective over the long 

term to replace the lightweight decking system with a thicker, conventional composite metal decking 

system. 

 Condition State 2 (CS2) – Remediation of concerns with steel members classified as CS2 involves 

entire removal of existing protective coating systems and installation of new corrosion mitigation 

protective coating systems. Areas of lightweight decking system classified as CS2 should be replaced 

with a thicker, conventional composite metal decking system. 

 Condition State 3 (CS3) – Remediation of concerns with steel members classified as CS3 involves 

complete removal of existing protective coating systems and installation of new corrosion mitigation 

protective coating systems. High priority CS3 steel members have active corrosion concerns that should 

be considered for mitigation in the near-term, but not necessarily needing intervention in the next 24 

months. Similarly, high-priority areas of metal decking classified as CS3 should be replaced with a 

thicker, conventional composite metal decking system in the near-term, but not necessarily needing 

intervention in the next 24 months. 

 Condition State 4 (CS4) – Remediation of concerns with steel members classified as CS4 requires 

structural modifications to strengthen affected components of the member or to eliminate construction 

details that inadvertently result in accelerated corrosion. CS4 steel members identified as “Immediate” 

priority have concerns over structural performance that should be addressed immediately; and CS4 steel 

members identified as “24 month” priority have concerns over structural performance that should be 

addressed within 24 months. High-priority areas of metal decking classified as CS4 should be replaced 

with a thicker, conventional composite metal decking system within the next 24 months. 

 

Repairs are recommended to be undertaken for the corrosion related issues summarized in Table 1, which 

is generally organized by groups of members as described in Appendix A, and further subdivided by 

condition state. The current status of the repairs that were previously-recommended for repair in our 2016 

corrosion assessment report is summarized in Table 2; incomplete repairs and unaddressed items in Table 2 

continue to be recommended for repair. For groups where the configuration of all members and their 

connections within the group are identical, or nearly identical, the entire group is assigned the most severe 

condition state. 
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Suggested time frames are provided under “Priority”, which relates to the observed condition state; the 

indicated time frames are relative to the inspection date of August 2018. Repairs to CS4 members, 

connections, and decking are urgent and are recommended to be completed within, at most, 24 months from 

the inspection date of August 2018.  

 

Due to their criticality to continued structurally-safe operations of the existing stadium, particular members 

classified as CS4 are identified to be repaired immediately. If these repairs cannot commence immediately, 

the members identified for immediate repair should be monitored for on-going deterioration during the 

delay period; the delay period should not exceed 1 year. The intent of the monitoring would be to generally 

assess that the stadium can be occupied for continued operations during the delay period. The nature of the 

monitoring program, and the frequency of monitoring, remain to be developed. 

 

The timing of repairs to CS3 High Priority and CS2 Medium Priority members, connections, and decking 

will be contingent on planning and funding decisions pertaining to the facility. It is advisable to consider 

undertaking projects to address all of these items as soon as practical, to mitigate the adverse effects of 

corrosion that is progressing at an accelerating rate with time (Page 33). 

 

The 2018 survey revealed noticeable corrosion-related losses, classified as CS4, in particularly critical 

groups of structural members in the stadium. More detailed assessments, including physical measurements 

of section losses and detailed investigations, are recommended for these particularly critical members as 

described later in this report (Page 38). 

 

In addition to the repairs of deteriorating steel members, metal decking, and connections, a one-year interval 

between inspections is recommended (Page 38). The round of inspections summarized in this report were 

performed during July and August 2018. Therefore, the next recommended inspection date is August 2019. 

Future recurring inspections should take place on an annual basis. 

 

At the time that the recommended 2019 inspection is anticipated to be performed, the renewed protective 

coating systems that were installed under construction contracts completed in 2009 through 2011 will have 

been in service for an average of 10 years. It is therefore recommended that weathering steel members 

which received coatings under construction contracts that were completed prior to and in 2011 be included 

in the 2019 inspections. 
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Table 1. Summary of Recommended Repairs - 2018 Assessment 

Priority 

(Relative 

to August 

2018) 

2018 

Condition 

State 

Group 

(App. A) 

Group Description (2018 Assessment) 

(Consult Appendix A for further information) 

Group 

Status 

Immediate CS4 
02 

Pronounced section losses at flanges and web at base of inclined 

bracing member in endzone stands at concrete barriers along Grid Line 

F.9  

Pending 

N/A 
Severe corrosion at multiple locations in the roof structure over 

pedestrian entry Gate 1 (refer to summary memo in Appendix B) 
Pending 

24 Month CS4 

01 
Pronounced section loss in top flanges of beams in the cantilevered 

raker assemblies supporting Red (lower tier) and Brown (loge) Seats 
Pending 

04 
Pronounced section loss in web of radial truss bottom chord at plate 

connection to horizontal truss diagonal member; or bolt head or nut lost 

to corrosion at the connection; or both 

Pending 

06 
Severe corrosion of sub-decking hat channels, at lower concourse 

restroom plumbing 
Pending 

06 
Severe corrosion of sub-decking hat channels, at locations on lower 

concourse and upper concourse, away from bathrooms 
Pending 

10 
Some section losses at wide-flange girders that frame out escalator 

openings, at both escalators 
Pending 

11 
Section losses within connection of wind girt to radial truss bottom 

chord  member 
Pending 

Several 
Pronounced section losses at flanges of various spandrel and edge 

beams, throughout stadium 
Pending 

N/A 
Severe corrosion at multiple locations in the roof structures over 

pedestrian entry Gates 5, 6, 7, 8 (refer to summary memo in 

Appendix B) 

Pending 

Medium 

CS3 

06 
Limited section losses in sub-decking hat channels or in decking itself, 

at scattered across all seating stands 
Pending 

10 
Some section losses at top flanges of beams that frame out the field-

level floor landings at the bottom of the escalators, at both escalators 
Pending 

Several 
Some section losses at flanges, webs, or connections at various beams, 

at locations scattered across all seating stands 
Pending 

N/A 
Severe corrosion at multiple locations in the sheet metal cladding and 

roofing for the structures over vehicular entry Gates 1, 2, 3, 4 (refer to 

summary memo in Appendix B) 

Pending 

CS2 N/A 
Moderate corrosion of the structural steel framing of the roof structures 

over vehicular entry Gates 1, 2, 3, 4 (refer to summary memo in 

Appendix B) 

Pending 
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Table 2. Updated Summary of Previously-Recommended Recommended Repairs - 2016 Assessment 

Updated 

Priority 

(Relative 

to August 

2018) 

2016 

Condition 

State 

Group 

(App. A) 

Group Description (2016 Assessment)  
(Consult Appendix A for further information) 

Group Status 

Immediate 

CS4 

03 
Connections between girder and raker column, Line F at 

top of Blue seating section 

Pending: Anticipated 

for H&S5 

05 Fiberglass angle falling hazard mitigation, longer term 
Pending: Anticipated 

for H&S5 

06 
Floor deck short-term stabilization beneath a vomitory 

ramp  

Pending: Anticipated 

for H&S5 

CS3 09 
10 Selected Rows of Seating Plate Repairs, various 

Orange seating rows in NWSL 

Pending: Anticipated 

for H&S5 

Completed CS4 

05 Fiberglass angle falling hazard mitigation, short term 
Performed In-House 

by Stadium 

06 
Electrical Room Lightweight Decking Floor Slab short-

term Stabilization 
Included in H&S4 

09 
59 Selected Rows of Seating Plate Repairs, various 

Orange and Yellow seating rows; also all aisles with step 

boxes 
Included in H&S4 

High CS3 

09 

Seating Plate Repairs, all remaining Orange seating rows 

for both sideline stands and all remaining northeast 

sideline stand Yellow seating rows not addressed in 

H&S4 and H&S5 

Pending 

Various 
Corrosion mitigation at CS3 members identified in 

Appendix C of the October 26, 2016 corrosion 

assessment report. 
Pending 

Medium CS2 

09 
Seating Plate Repairs, all Brown (loge) seating rows, 

northeast sideline stand Red seating rows, and north 

endzone Red seating rows in Sections U, V, UU, and VV 
Pending 

N/A 
Corrosion mitigation at CS2 members (all remaining 

members and connections that are presently painted 

brown) 
Pending 
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INTRODUCTION 

The Planning Branch of the Public Works Division (PWD) of the Department of Accounting and General 

Services (DAGS), State of Hawaii, requested that Wiss, Janney, Elstner Associates, Inc. (WJE) perform a 

limited study regarding corrosion of weathering steel members and floor slab lightweight decking systems 

at Aloha Stadium. The intent of this study is primarily to identify and prioritize recommended repairs of 

these aspects of the Aloha Stadium to maintain health and safety.  

 

BACKGROUND 

Description of Stadium  

The Aloha Stadium (Figure 1) is comprised of six structurally independent seating stand modules. These 

seating stand modules are referred to under the following titles and abbreviations in the present report: 

 North Endzone (NEZ) (formerly identified as North Fixed) 

 South Endzone (SEZ) (formerly identified as South Fixed) 

 Northeast Sideline (NESL) (formerly identified as Northeast Moveable) 

 Southeast Sideline (SESL) (formerly identified as Southeast Moveable) 

 Northwest Sideline (NWSL) (formerly identified as Northwest Moveable) 

 Southwest Sideline(SWSL) (formerly identified as Southwest Moveable) 

 

 

Figure 1. Aloha Stadium, as viewed from a vantage point on Gridline 17 in the Blue seating section on 

the southeast sideline seating stand. The south endzone seating stand is on the left side, southwest and 

northwest sideline seating stands are visible across the field, and the southeast sideline seating stand is in 

the foreground. 

 

The seating stand modules have previously been referred to as moveable or fixed, referring to the historical 

capability to relocate the sideline modules between baseball and football configurations. However, based 

on findings from our 2005 planning study, a policy decision was made by the Aloha Stadium Authority to 

no longer host baseball events. Consequently, the stadium now remains in the football configuration. 
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The structural and architectural plans for the stadium utilize numbered gridlines in a radial pattern aligned 

with the raker frames and lettered gridlines oriented parallel to the edges of the field (Figure 2). These 

gridline identifiers were established on the original design documents for Aloha Stadium. 

 

  

Figure 2. Schematic illustrations of the base truss system, located beneath the sideline seating stands, 

showing trusses along lettered transverse gridlines (left) separately from trusses along numbered radial 

gridlines (right). 

 

 

Because of their prominence at the stadium, seating section identification letters are used to reference many 

features at the stadium, Figure 3. Each lettered seating section spans between numbered radial gridlines. 

The seating sections on the west half of the stadium are identified with single letters. Seating sections on 

the east side of the stadium are identified with double letters, corresponding to the single-lettered sections 

on the opposite side of the north-south line of symmetry. 

 

Each of the structurally independent stand modules extend from ground level up to a high roof structure 

that is cantilevered over the yellow seating sections, Figure 4. Seating sections are differentiated vertically 

by colors, from lowest level (Field Level) proceeding upwards: 

 

 Orange (Lower Field Level) 

 Blue (Upper Field Level) 

 Brown (Loge Seats or Box Seats) 

 Red (Lower Tier Level) 

 Yellow (Upper Tier Level) 

 

The seating sections are step-like, tread-and-riser systems that form a seating bowl. Typically the seating 

sections are constructed of 1/4-inch steel plate tread-and-risers, with the exception of the Orange seating 

level at the endzones, which utilize a reinforced concrete tread-and-riser construction. The framing that 

supports the tread-and-riser is typically structural steel, with the exception of the lowest level of the endzone 

stands, where the reinforced concrete tread-and-risers are supported by reinforced concrete framing.  
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Figure 3. Exploded (colored sections not vertically stacked) plan view of the Aloha Stadium, 

indicating seating section letter identifiers and radial gridline numbering scheme. 

 

 

North Endzone
(NEZ)

South Endzone
(SEZ)
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Figure 4. Schematic section through Aloha Stadium sideline seating stand structure. 

 

Access to the seating sections is accomplished via two main concourses. The lower concourse is located 

approximately at the elevation of the top of the Orange seats, providing access to the Orange and Blue 

seating sections. The upper concourse is located at the top of the Red seating level, providing access to the 

Brown, Red, and Yellow seating sections. The structural floor slab systems that support the two concourse 

levels and other horizontal traffic bearing surfaces, such as the cross-aisles and vomitory ramps, are 

typically constructed of concrete material of various construction detailing. The various floor slab systems 

will be described in detail in a later section of this report. 

 

Four spiral ramp structures exist to provide pedestrian access to the upper concourse level from the lower 

concourse level. The original spiral ramp structures, which had been constructed using weathering steel, 

were replaced in their entirety with hot dipped galvanized and painted mild steel framing in the 1990s.  

 

Corrosion Mitigation Coatings 

The primary structural systems at the Aloha Stadium are constructed using weathering steel, which requires 

a protective coating system (high-performance paint) to prevent corrosion in the chloride-laden, Hawaiian 

environmental conditions. As originally constructed during the early 1970s, the weathering steel at the 

stadium was uncoated. However, by 1980, significant corrosion developed in primary structural members 

throughout the stadium, causing concern for the integrity of the structure.  

 

A corrosion mitigation program was developed during the 1980s, and a protective coating system was 

applied to the weathering steel throughout the stadium structure during an approximately 10- to 12-year 

long period between the mid-1980s and 1995. The protective coating system applied in this time period is 
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comprised of three parts: an organic zinc-rich primer, an epoxy intermediate coat, and an aliphatic urethane 

topcoat. 

 

Since originally applied, no major maintenance of the coating system is known to have taken place prior to 

corrosion mitigation efforts that commenced in 2009. At the present time, corrosion mitigation remains 

ongoing, with the circa 1980s-1990s protective coatings in some areas of the stadium having aged beyond 

30 years. 

 

Prior Condition Survey of Existing Coating Systems 

As part of Phase 2 of Structural Certification, a comprehensive field examination of the protective coating 

systems of Aloha Stadium was conducted by WJE during the fall of 2007. Over 1,100 individual field tests 

were performed on the existing coating systems at over 220 discrete locations throughout Aloha Stadium. 

An analysis was performed on the collected data. Information regarding the condition study and 

recommendations can be found in the report Aloha Stadium, Structural Certification Task 2.2, Condition 

Survey of Protective Coatings, Final Task Report, October 31, 2008, WJE No. 2007.4596.2 [DAGS Job 

No. 12-10-0374]. 

 

The conditions of the coating systems were tested or rated in accordance with accepted standards for 

adhesion, thickness, degree of corrosion present, degree of corrosion undercutting, and the degree of 

chalking. Other coating defects such as peeling, blistering, and cracking were visually evaluated along with 

additional coating related concerns such as limited resistance to water ponding, erosion of coatings, 

pinholes in coatings, and questionable coatings selected for maintenance painting. Samples of coatings were 

removed from selected stadium surfaces and tested in the laboratory for identification of the coatings’ 

generic binder and for the presence of hazardous metals content. The results of the field and laboratory tests 

were analyzed, and field observations were assessed. It was generally found that the ageing coatings were 

experiencing localized failure at various locations throughout the entire stadium and were reaching the end 

of their serviceable life, if not beyond serviceability.  

An Overcoating Acceptance Criteria was developed on the basis of commonly-accepted industry practices 

for acceptable levels of adhesion, thickness, and degree of corrosion in combination with our own 

experience with coating systems and exercise of our professional judgment. When the Overcoating 

Acceptance Criteria was applied to the field test results, it was found that the coatings of a significant 

portion of the coated components at Aloha Stadium were not suitable for overcoating. At the time of the 

study in 2007-2008, all of the existing protective coatings at Aloha Stadium had aged more than 10 years, 

and some had been in service for 20 or more years. The field testing revealed that deterioration of the 

coatings, as measured by adhesion testing, was increasing with age (Figure 5). For the generic type of 

existing coating system, original degree of surface preparation, and the given environment, industry 

references for service life indicated 10 years to be the ideal age at which to apply a maintenance overcoat 

to the generic type of existing coating system utilized at the stadium, and that practical service life was fully 

exhausted at 16 years.  
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Figure 5. Age of the coating system (relative to 2007) versus the proportion of low adhesion results 

determined for certain members tested in 2007. The linear trend line of the plotted data is shown. The 

shaded band in the range of 15 to 20 percent of adhesion tests having poor ratings represents the 

starting point where any economic benefit that may be realized by overcoating may be offset by costs 

of surface preparation. Since the time that this data plot was prepared in 2007, the coatings applied 

during 1991 to 1994 have reached ages of at least 24 years(as of 2018) and older, suggesting that 

adhesion test results on these coatings would likely fall above the shaded band if these coatings were 

retested at this current age. 

 

Application of the Overcoating Acceptance Criteria identified a limited proportion of components at the 

stadium, at the time of the 2007-2008 condition survey, which were marginally eligible for overcoating. 

Even though some initial construction cost benefit may have been realized by judiciously overcoating these 

components as compared to repainting, the economic benefit was not certain over long-term life cycle 

financial analysis, given the deteriorated coating conditions and the difficult access to many of the steel 

components for future maintenance and repairs. This is because overcoating of these components will come 

with a reduced service life as compared to the service life of a repainted component where existing coatings 

are removed and new coatings are applied. In addition, a higher risk of failure of the overcoat was 

anticipated where existing coatings in their 2007-2008 condition would be overcoated without regard to the 

presence and proportion of coatings with poor adhesion. Furthermore, it was unlikely that coating 

manufacturers would provide a long-term warranty, if any warranty at all, for the overcoating application 

even if areas of poor adhesion were to be addressed.  
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At the time of the 2007-2008 condition survey, WJE provided options to selectively remove areas of poorly 

adherent existing coating to reduce the risk of failure of an overcoat, or to otherwise remove and replace 

the existing coating systems. For the overcoating option, investigative trial installations and assessment 

would be required to demonstrate whether an overcoated system could achieve a reasonable performance. 

The factors related to overcoating supported the State’s decision at that time to completely remove and 

replace the existing coatings and forgo investigative trial installations related to the overcoating approach. 

 

Recoating as Part of Corrosion Mitigation 
On this basis, the State of Hawaii began a phased program for renewal of the protective coatings system 

over a series of construction projects, commencing in 2009, and continuing to the present. The renewal 

program consists of complete removal of the original coating system and replacement with a new coating 

system.  

 

Based on the results of the field survey testing, and with no provision made to pursue options for overcoat 

trial installations, it was recommended that the stadium should be recoated. Recoating is defined here as 

the complete removal of any existing protective coating system to bare metal followed by application of a 

new protective coating system. Various projects at Aloha Stadium, completed to date since 2009 and 

including current projects (H&S4, nearing final acceptance, and H&S5, pending award), have included 

removal of existing protective coatings and installation of new protective coatings as part of corrosion 

mitigation of structural steel at the Aloha Stadium. The replacement protective coating system applied 

commencing in 2009 is comprised of three parts: an organic zinc-rich primer, an epoxy intermediate coat, 

and fluoropolymer topcoat. 

 

The protective coatings have been renewed in several critical areas of the stadium, including: 

 

 The main high roof and its supporting cantilever columns, throughout the stadium 

 The diagonal bracing frame (at the rear of the seating stands), and the hub assemblies within this 

bracing, throughout the stadium 

 Inclined braces between bracing frame hubs and raker frame knee joints, on sideline seating stands 

 Main stairs on sideline stands  

 Framing in direct contact with new, replacement lower (main) level concourse decking, northeast and 

northwest sidelines 

 

The scope of recoating corrosion mitigation is described generally for each project in the following 

itemization; for specific locations of demising lines between the various projects, the individual project 

documents should be reviewed. Projects completed since 2009 to date, and projects that are currently active, 

are listed below: 

 

Roof Replacement Projects  

The corrosion mitigation work, including both recoating and repairs to or replacement of structural steel 

members, was performed at the main high roof cantilever beams, girders, purlins and light-box framing. 

 Roof Phase 1: [“Aloha Stadium, Replace Metal Roof Deck and Transformers (Sections FF to KK and 

RR to VV) DAGS Job No: 12-10-0518] - Completed 2009 

 Roof Phase 2: [“Aloha Stadium, Replace Metal Roof Deck and Transformers (Sections LL TO QQ, R 

& S, & L TO Q) DAGS Job No: 12-10-0598] - Completed 2010 

 Roof Phase 3: [“Aloha Stadium, Replace Metal Roof Deck and Transformers (Sections AA TO EE, & 

A TO K) DAGS Job No 12-10-0620] - Completed 2011 
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Structural and Various Health and Safety (H&S) Improvements  

The corrosion mitigation work, including both recoating and repairs to or replacement of structural steel 

members, was performed. 

 H&S Phase 1 (H&S1): [DAGS Job No. 12-10-0605] - Exterior cross bracing, from ground to roof, all 

stands - Completed 2013 

 H&S Phase 2 (H&S2): [DAGS Job No. 12-10-0636] - North Concourse Waterproofing - No corrosion 

mitigation work - Completed 2013 

 H&S Phase 3 (H&S3): [DAGS Job No. 12-10-0736] - Bracing between upper and lower concourse 

(sidelines), coating of areas below the lower concourse directly affected by structural upgrades - 

completed 2016 

 H&S Phase 4 (H&S4): [DAGS Job No. 12-10-0797] - Primarily seating plate corrosion mitigation work 

and isolated corrosion mitigation on structural members, connections, and decking - currently 

constructed and nearing final acceptance 

 H&S Phase 5 (H&S5): [DAGS Job No. 12-10-0865] Primarily seating plate corrosion mitigation work 

and isolated corrosion mitigation on structural members, connections, and decking - currently pending 

award 

 

Areas of Stadium not yet Recoated 

However, the original coatings systems have not yet been replaced in significant areas of the stadium, 

including: 

 

 The structural base truss systems that support all four sideline seating stand structures: northwest, 

southwest, southeast and northeast sideline stands 

 The seating plates that support the Orange, Blue, Brown, Red and Yellow seating areas, throughout the 

entire stadium 

 The girts and struts that support the cladding that enclose the base trusses of all four sideline seating 

structures 

 Inclined braces between bracing frame hubs and raker frame knee joints on both end zone seating stands 

 Raker frame members in all areas of the stadium 

 Structural steel framing directly supporting all upper level concourses 

 Structural steel framing directly supporting the lower (main) level concourses at the southeast and 

southwest sideline stands 

 All curved pedestrian passage bridge structures 

 Elevator tower structure and bridges to the main stadium structure 

 Spiral ramp structures and bridges to the main stadium structure 

 

Lightweight Metal Decking Floor Slabs 

Both levels of concourse slabs and other horizontal traffic-bearing surfaces, such as the cross-aisles at the 

tops of the Orange, Brown and Red seating areas, the slabs supporting the concession stands and restrooms, 

and the slabs of the vomitory ramps, are typically constructed of concrete materials with metal decking 

substrates of various construction detailing.  

 

At both of the endzone seating stands, the slabs of lower concourse, the concession and bathroom areas that 

adjoin the lower concourse, and concourse vomitory ramps, and the cross aisle at the top of the Orange 

seating area are comprised of reinforced-concrete slabs supported by reinforced-concrete framing systems. 
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For all of the remaining areas of the Aloha Stadium seating stands, the original, circa 1970s floor slabs were 

constructed using a unique system of light-gage hat channels (“sub-decking”) supporting a light-gage, 

galvanized, corrugated metal deck (“decking”) topped by a thin concrete slab that is nominally 1 inch thick 

including the depths of the flutes of the corrugated metal deck and the concrete (Figure 6), collectively 

identified as a “lightweight decking system.” The durability of this circa 1970s lightweight decking system 

was poor, and as a result, after less than 6 years of service life, the circa 1970s lightweight decking 

components were replaced with a nearly-identical lightweight decking system that also used galvanized 

steel components, with the further addition that a waterproof traffic coating was applied to the walking 

surface of the thin concrete slab to improve the durability of the replacement system components. 

Replacement of the circa 1970s lightweight decking system commenced in 1981, taking place in phases 

over the course of the 1980s. 

 

Re-Decking with Conventional Decking System as Part of Corrosion Mitigation 

Even with the addition of a waterproof traffic coating to the walking surface, the service life of the circa 

1980s replacement lightweight decking system proved to be on the order of 20 to 25 years. This means that 

in many areas of the stadium, the circa 1980s replacement lightweight decking system is nearing the end of 

its service life.  

 

Therefore, some limited re-replacement of the circa 1980s replacement lightweight decking system 

occurred in 2015, at selected areas of the northeast and northwest sideline seating stands. The circa 1980s 

lightweight decking system was replaced with a more conventional composite concrete-and-metal deck 

system (Figure 7), including application of a waterproof traffic coating to the walking surface. This re-

replacement decking system is anticipated to have improved durability and longevity as compared to the 

existing lightweight deck system, even though the conventional composite deck system will have a larger 

self-weight. 

 

The installation of the conventional decking system was completed under the following construction 

project: 

 Aloha Stadium, Structural and Various Health and Safety Improvements, Phase 3 [DAGS Job No. 12-

10-0736] - Completed 2016 

 

The specific areas where conventional decking system has been installed include: 

 NESL, at the rear of the lower concourse level, from the line of columns along Grid Line F to the 

outside edge of the concourse slab at Grid Line G;  

 NESL, the cross aisle at the top of the Orange seating section; 

 NWSL, at the rear of the lower concourse level, from the line of columns along Grid Line F to the 

outside edge of the concourse slab at Grid Line G; and 

 NWSL, the cross aisle at the top of the Orange seating section; 

 

The H&S4 and H&S5 projects do not include any large areas where conventional decking was installed, 

although H&S5 is anticipated to include installation of replacement conventional decking at relatively 

limited areas of the cross aisles at the top of the Orange seating sections of the southeast and southwest 

sideline seating stands. Instead, for the most part, the H&S4 and H&S5 projects provide supplemental 

support to selected, deteriorated areas of the existing lightweight decking rather than replacement of the 

deteriorated lightweight decking. The supplemental support should be considered an interim measure, 

intended to stabilize the deteriorated lightweight decking until such time as conventional decking can be 

installed in the affected area. 
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Areas of Stadium not yet Re-Decked 

General locations in the stadium where the lightweight decking systems remain in place include the 

following: 

 Upper concourse walkways and vomitory passages, all seating stands throughout the stadium 

 Cross aisles at the top of the Red seating section, all seating stands throughout the stadium 

 Cross aisles at the top of the Brown (loge) seating section, all seating stands throughout the stadium 

 Cross aisles at the top of the Orange seating section, SESL and SWSL 

 Lower concourse concession, restroom, and back-of-house areas, along with vomitory passages, all 

sideline seating stands 

 Lower concourse outer walkways, SESL and SWSL 

 

 
Figure 6. Schematic illustration of existing lightweight decking system at Aloha Stadium. 

 

 

 
Figure 7. Schematic illustration of circa 2015 replacement decking system at Aloha Stadium. 
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CORROSION ASSESSMENT METHODOLOGY 

Basis for Corrosion Assessment Work 

WJE has been informed by DAGS that evaluation for construction of a separate new stadium to replace the 

existing Aloha Stadium is in progress. Therefore, maintaining health and safety at the existing stadium 

should recognize the possibility for replacement of the stadium. Such maintenance should be anticipated 

over an estimated eight-year period while a new stadium is funded, designed, and constructed. The 

anticipated eight-year duration commences from the time that a firm decision is made by the State to pursue 

construction of a new stadium. 

 

A plan of action was discussed in 2016 with DAGS to perform structural safety inspections and evaluations 

modeled on similar inspections that are performed on highway bridge structures. Safety inspection and 

evaluation only considers the effect of dead and live loading; lateral loading effects (wind, earthquake) and 

effects of occupant-induced vibrations are not considered. The corrosion assessment reported herein 

includes not only safety inspections, but also collects condition information about coatings, structural 

members, and floor slab metal decking; this condition information can be used to identify structural steel 

members and areas of floor slab decking having conditions in need of attention, and to prioritize the 

necessary work related to these members and decking. 

 

Structural Members and Floor Slabs Selected for Inspection and Evaluation 

Weathering Steel Members with Protective Coatings 

Our efforts related to safety inspection and evaluation focus on those areas of the existing stadium where 

the original protective coatings system installed circa 1980s and 1990s have not yet been replaced. These 

members received a brown top coat or did not receive any top coat, leaving the white epoxy intermediate 

coat visible. Members where the original protective coating systems have been removed and replaced are 

not in the present safety assessment because these protective coatings were recently installed and are 

presumably performing well. A green top coat has been applied to members that received a new coating 

system, allowing these members to be readily-distinguished from members that still have the original brown 

or white protective coating system in place. The first of the replacement coatings were installed in 2009, 

and are nearing 10 years of service life at the time that this report is written. 

 

There is an ongoing concern that the original protective coatings may have completely failed in some 

locations, thereby exposing the underlying structural members to the possibility of renewed corrosion. 

Consequently, those portions of members where we believe that the original protective coatings have failed 

are selected for assessment whether further corrosion damage has occurred, in addition to the corrosion 

damage that occurred prior to application of the original coatings in the 1980s and 1990s.  

 

The base truss systems beneath the four sideline seating stand structural modules represent one-third to one-

half of the total number of weathering steel members in the entire stadium. Additionally, these base truss 

members support more than one-half of the total number of seats in the stadium. Given that the original 

coatings on these base truss members have not yet been replaced, and that these are the oldest of the original 

protective coatings applied, these members were selected for assessment under the present safety inspection 

and evaluation efforts.  

 

Other structural members where the original protective coating system has not yet been replaced and were 

therefore selected for assessment in this project consisted of the mainframe welded plate girders that 
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comprise the raker frames which support the Blue, Brown, Red and Yellow seating areas, and the framing 

members that connect the raker frames to the diagonal bracing frames at the rear of the stadium. 

 

Lightweight Metal Decking Floor Slabs 

A visual survey of the underside of the original lightweight decking systems that are older than 5-years are 

selected for assessment in this project. General locations in the stadium where the lightweight decking 

systems remain in place were summarized earlier in this report. 

 

Areas in the stadium where the lightweight decking system have been replaced by a conventional composite 

metal decking system during the H&S3 project are not expected to exhibit deterioration at this time, and as 

a result, spans of conventional composite metal decking are not included in the present assessment. 

 

Other Structural Features 

Portal structures constructed from structural steel and sheet metal of uncertain date of construction exist at 

the vehicular entry gates that lead into the Aloha Stadium site. The vehicular entry gate structures have not 

been surveyed for corrosion in any recent survey or repair efforts. Therefore, the vehicular entry gate portal 

structures are selected for assessment. 

 

Similarly, canopy structures constructed from structural steel and sheet metal of uncertain date of 

construction exist at several of the pedestrian entry gates that lead into the main concourse at the rear of the 

Aloha Stadium. The pedestrian entry gate structures have not been surveyed for corrosion in any recent 

survey or repair efforts. Therefore, those pedestrian entry canopy structures that are constructed of structural 

steel and sheet metal are selected for assessment. Some pedestrian entry canopy structures are constructed 

of reinforced concrete; the concrete canopy structures are not included in the present assessment. 

 

Because the current spiral ramp structures are replacement structures constructed in the 1990s using 

galvanized mild steel, maintenance of corrosion protection for the ramp structures is a lower priority. As a 

result, the spiral ramp structures are not included in the present assessment. 

 

The lower portions of both endzone seating stands (the lower concourse floor slab, the Orange seating areas, 

and the structures supporting these areas) are constructed of reinforced concrete structural systems. As a 

result, these lower portions of the North and South Endzone seating stands are not included in the present 

assessment. 

 

Survey Methodology 

The primary methodology used was visual assessment of the selected weathering steel members and 

lightweight floor decking as summarized above. Due to access limitations and obstructions, it was not 

possible to observe all surfaces of every structural steel member with original coatings from the 1980s and 

1990s, or every panel of lightweight floor decking. It is estimated that less than 20 percent, cumulatively, 

of the surfaces of the structural steel members with original coatings that were assessed in this survey were 

concealed or inaccessible. For the lightweight decking, it is estimated that less than 10 percent of the 

lightweight decking panels were concealed or inaccessible. 
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The visual survey assigned a condition state to each member and decking panel, as follows: 

 

 Condition State 1 (CS1) – No discernable coating failure on steel members (Figure 8) or the visible 

surfaces of the sub-decking hat channels or the decking itself; therefore, no corrosion is assumed. These 

members and decking panels pose no known immediate concern for health and safety of occupants of 

the structure. 

 Condition State 2 (CS2) – Visual signs of localized coating failure with only minor surface corrosion 

on steel members (Figure 9) or paint loss with corrosion observed or corrosion likely on the visible 

surfaces of the sub-decking hat channels or the decking itself. Section loss is assumed to not be 

appreciable. Health and safety implications of CS2 members include the eventual progression of 

observed deterioration into Condition State 3, and the potential for corrosion products and debonded 

coatings to displace from the surface of the member or the decking, becoming a nuisance and a 

relatively minor safety concern, to a lesser degree than for members or decking classified as Condition 

State 3. 

 Condition State 3 (CS3) – Visual signs of coating failure and noticeable corrosion on steel members 

(Figure 10) or the visible surfaces of the sub-decking hat channels or the decking itself (Figure 11). 

There appear to be notable corrosion-related section losses in the steel member or decking. Health and 

safety implications of CS3 members include corrosion products and debonded coatings that have the 

potential to displace from the surface of the member or decking, becoming a nuisance and a relatively 

minor safety concern. 

 Condition State 4 (CS4) – Visual signs of coating failure on the steel member (Figure 12, Figure 13), 

sub-decking or decking (Figure 14), accompanied by pronounced corrosion of the member, sub-

decking or decking itself. Corrosion-related section loss in the member, sub-decking, or decking is not 

only visibly apparent, but appears to be so pronounced that the structural performance of the member, 

its structural connections, sub-decking or decking, or the bearing supports for the decking, is called into 

question. 

 

 

Figure 8. Examples of structural steel members classified as Condition State 1 
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Figure 9. Example of structural steel member classified as Condition State 2 

 

 

Figure 10. Example of structural steel member classified as Condition State 3.  
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Figure 11. Example of lightweight floor slab decking classified as 

Condition State 3. 

 

 

Figure 12. Example of structural steel member classified as 

Condition State 4. The yellow arrow points to a hole completely 

corroded through the thickness of the web of the steel member. 

 



 Aloha Stadium 

Structural and Safety Evaluations: 

Weathering Steel and Decking Corrosion Assessment 

December 12, 2018 

Page 21 

 

 

Figure 13. Additional example of structural steel member classified 

as Condition State 4. 

 

 

Figure 14. Example of lightweight floor slab decking classified as 

Condition State 4. 
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SURVEY RESULTS AND DISCUSSION 

The field work for the visual assessment of corrosion took place primarily during July and August 2018. 

Detailed findings are given in a series of appendixes, as follows: 

 

Appendix A – Representative photographs of selected steel members and decking panels classified as 

CS3 or CS4, including narrative regarding assessment of apparent causes of observed 

corrosion, along with additional descriptive notes 

Appendix B – Memos summarizing detailed findings for supplementation assessments of selected 

groups of members and ancillary structures (distributed electronically in report Volume 2 

of 2) 

Appendix C – Orientation drawings showing the locations within the stadium of steel members and 

lightweight decking panels classified as CS3 and CS4 (distributed electronically in report 

Volume 2 of 2) 

Appendix D – Results of the member-by-member survey for the entire stadium (distributed 

electronically in report Volume 2 of 2) 

 

Appendix A is organized into groups of members, based on the corrosion observed in similar types of 

members, as follows: 

 

Group 01 - Raker Cantilever Assemblies on End Frames: Flange Corrosion 

Group 02 - Endzone Exterior Diagonal Braces on Line F.9: Corrosion of Brace at Concrete Barrier 

Group 03 - Plate Girders on Line F at Top of Blue Seating Section: Corrosion and Cracked Welds at 

Connections to Raker Frames 

Group 04 - Lower Chord Horizontal Truss at Field Level: Corrosion at Connection of Acutely-Skewed 

Horizontal Truss Diagonal Brace to Bottom Chord of Radial Truss at End Frames 

Group 05 - Fiberglass Angles: Overhead Falling Hazard and Corrosion at Attachment to Raker Frame 

Members above Concourses   

Group 06 - Lightweight, Thin-System Floor Decking: Corrosion of Metal Deck 

Group 07 - Orange Cross Aisle End Frame Beams: Corrosion at Beam Top Flange Supporting Deck 

Edges 

Group 08 - Lower Concourse End Frame Beams: Corrosion at Beam Top Flange Supporting Deck 

Edges 

Group 09 - Seat Plate Tread-and-Riser Rows: Corrosion at Seat Plates 

Group 10 - Escalator Framing: Corrosion of Girders at Lower Concourse and of Beams at Field Level 

Landing 

Group 11 - Radial Truss Framing Members: Corrosion at End Frame Radial Trusses 

Group 12 - Upper and Lower Concourse Levels, Outer Perimeter Edge Beams: Corrosion at Beams 

Group 13 - Red Seats Field-Fronting Beam: Flange Corrosion at Seat Plate Edges 

Group 14 - Field -Fronting Framing Members along Grid Line A: Corrosion at Seat Plate Opening for 

Utilities 

Group 15 - Sideline Stands Siding Girt Connections at End Frame Walls:  Missing Bolts at Connections 

Group 16 - Press Box Floor Framing Member Connection: Corrosion at Connection 

Group 17 - Radial Trusses Supporting Orange Seats: Isolated corrosion at connections 

Group 18 - Raker Frame at Box Seats Level: Corrosion at Raker Plate Welded Connections 
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As part of these assessments, each structural steel member and lightweight decking floor panel in the 

stadium is given a unique member identifier (Member ID). The member identification scheme is described 

in detail on Pages C-1 and C-2 of Appendix C. 

 

Findings and discussion for various groupings of structural steel members, including the lightweight 

decking system, follow. 

 

General Findings 

The findings from our 2018 survey indicate that approximately 200 weathering steel members and 

approximately 85 panels of lightweight decking are presently observed to exhibit severe corrosion 

(cumulative of members and decking panels classified as CS3 and CS4). Our visual assessment found that 

essentially all of the original protective coatings, typically having a brown-colored top coat, at the observed 

weathering steel members have deteriorated. Corrosion to varying degrees has resumed at almost every 

weathering steel member having original coatings that we observed. The degree of resumed corrosion was 

observed to be highly variable, ranging from mild to severe. Severe corrosion (CS 3 and CS 4) is taken to 

be readily-observed, unabated corrosion on the weathering steel member that has resulted in pitting of the 

steel surface, pronounced corrosion scale accumulation (exfoliation), or both, either of which may represent 

a sufficient loss of steel that causes a reduction in the structural capacity the member or connection.  

 

With respect to the lightweight floor decking, our 2018 visual assessment is the first time that the 

lightweight floor decking has been included in a comprehensive manner in any of the recent interim 

assessments for corrosion. Based on observations made of the underside of the lightweight floor decking, 

large extents of the lightweight decking do not exhibit severe corrosion. Nonetheless, severe corrosion 

(CS 3 and CS 4) was observed in the lightweight decking at isolated locations throughout the stadium. As 

described later in this report, the severe corrosion typically consists of section losses in the sub-decking hat 

channels, which can lead to a reduction in the structural capacity of the decking system in the area where 

the severe corrosion occurs. 

 

Expected levels of work to address the steel members and decking panels classified as CS3 and CS4 are 

described later in this report.  

 

Descriptions of particularly prominent or particularly extensive deterioration on members and decking 

panels classified as CS3 and CS4 follow below. Member group identifiers are as summarized above, and 

are the same as the member grouping scheme utilized in Appendix A. Additional information on member 

groups not described below can be found in Appendix A. 

 

Beam Flanges in Raker Cantilever Assemblies (Group 01) 

At each radial grid line throughout the stadium, there are cantilevered raker frame assemblies that 

structurally support the Red and Brown seating areas (Figure 15). The primary components of the raker 

assembly include a deep, structural steel, welded raker beam that directly supports the seat plates and cross 

aisle of the Red seating area (upper cantilevered beam), a more shallow, structural steel, welded raker beam 

that directly supports the seat plates and cross aisle of the Brown (loge) seating area (lower cantilevered 

beam), and a weathering steel wide flange member that appears to be a “column” but instead serves as a 

tension tie to transfer structural loads from the structural framing at the Brown seating level up to the 

structural framing at the Red seating level. 

 



 Aloha Stadium 

Structural and Safety Evaluations: 

Weathering Steel and Decking Corrosion Assessment 

December 12, 2018 

Page 24 

 

At several end raker frame locations, severe corrosion losses (CS3 and CS4) have been visually observed 

in the top flange of the deep raker beam supporting the Red seating level (Figure 16). Severe corrosion 

losses have also been observed in the top flange of the raker beam supporting the Brown seating level. 

There are a total of twelve end raker frames at the stadium, resulting in a total of twenty-four weather steel 

raker beams that potentially exhibit notable corrosion losses. There are similar cantilevered assemblies at 

the interior raker frames, but the beams of the interior cantilever assemblies do not exhibit corrosion to the 

same extent as do the beams on the end frame cantilever assemblies. 

 

It appears that, over the years, rainwater has entered into operable access hatches in the floor deck at the 

ends of the cross aisles servicing the Red and Brown seating areas. The access hatches are located 

immediately above the subject raker beams in the end raker frames. The rainwater appears to have leaked 

directly onto the top flanges of the raker beams, resulting in notable corrosion to the top flanges of the raker 

beams due to relatively persistent wetness. 

 

 

 

Figure 15. View of a typical end-bay raker frame, with cantilevered raker 

assembly highlighted by red box. Annotations indicate various features of the 

cantilevered assembly. 

 

Tension Tie
“Column”
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Figure 16. Corroding top flange of deep raker beam supporting the 

Red seating area. This location is in an end frame of the northeast 

sideline stands. The deep beam is one component of the cantilever 

raker assembly that supports the Red and Brown seating areas. 

 

Because the structural configuration of the raker assemblies is cantilevered in nature, these assemblies in 

general lack structural redundancy, which in turn means that the probable consequences of structural failure 

of an assembly will likely be more severe than that of a structural member with redundancy. Consequently, 

the top flanges of the upper and lower cantilevered beams in these assemblies at several end-bay locations 

in the stadium were assessed in the field through physical measurements that estimated the extent of 

member cross-section lost in the top flanges due to corrosion. The field-measured section losses were used 

to estimate the remaining structural capacity of the as-corroded members. Structural demands, determined 

using current building code requirements, were then calculated for these members and subsequently 

compared to remaining structural capacities; the results of such comparisons are typically expressed 

numerically in terms of demand-to-capacity ratios. 

 

Based on our field measurements and subsequent structural analyses, we find that the current structural 

capacities of the as-corroded cantilevered raker assemblies are such that demand-to-capacity ratios are less 

than 1.0, which means that even after accounting for the adverse structural effects of corrosion-related 

section losses, enough structural capacity remains such that the existing, as-corroded structural section 

satisfies the structural strength requirements of the building code.  

 

In any event, the affected structural members in the cantilevered assembly will almost certainly continue to 

corrode, and if repairs are not implemented in a timely manner to mitigate the effects of continued corrosion 

and to restore structural capacities, the remaining structural capacities of the corroding members will likely 

reduce with time to structural capacities below those required by the building code. As summarized later in 

this report, it is recommended that the affected portions of the cantilevered raker assemblies be structurally 

repaired within a 24-month time period. Further details regarding our assessment of the affected cantilever 

raker assemblies is given in a memo included in Appendix B of this report. 
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Endzone Diagonal Braces at Concrete Barriers (Group 02) 

A diamond-configuration, diagonal bracing frame exists at the rear of each of the two endzone seating 

stands. The structural members of the diagonal bracing frames are weathering-steel wide-flange structural 

shapes. At the main concourse level, concrete barriers are present where the lowest level of diagonal 

structural steel braces connects to the reinforced concrete substructure of the endzone seating stands 

(Figure 17). Although these concrete barriers are referred to as “thrust blocks” on the original architectural 

drawings, a review of the original structural drawings indicates that the barriers are lightly-reinforced, and 

as a result, the concrete barriers do not appear to serve a structural function. Instead, it is presumed that the 

concrete barriers are present as a measure to prevent vehicles from impacting the diagonal braces. The 

original, crica 1990s protective coatings on these particular weather steel braces have been removed and 

renewal protective coatings (green paint topcoat) have been applied within the past 10 years. While green-

painted members are generally excluded from the approved scope of the present corrosion assessment, the 

corrosion-related losses were readily-noticed at some of these members, and as a result, green-painted 

members of this particular type were included in the present assessment. 

 

During our August 2018 corrosion survey field activities, along with follow-up visual observation of these 

braces during September and November 2018, WJE observed severe corrosion losses (CS3 and CS4) in 

almost every brace, at the bottom end connections in the vicinity of the concrete barrier, where the structural 

steel brace connects to the reinforced concrete substructure of the seating stand. A representative location 

classified as CS4 is shown in Figure 18; a total of four braces were categorized as CS4. The locations on 

the braces where noted corrosion losses occurred are locations where, due to physical interference with the 

concrete barriers, it is difficult to apply protective coatings to the weathering steel brace member; these 

locations also are configured in a manner that tends to retain water and debris. As a result, despite having 

been re-coated within the past 10 years, corrosion of the weathering steel member is apparently on-going 

at a relatively accelerated rate at these locations because the protective coatings are locally failing. 

 

Because of the severity of the observed corrosion losses (CS3and CS4), which included complete loss of 

section through the entire thickness of the web or the flange of some of the brace members, six brace 

members in the endzone seating sections of the stadium were selected for further assessment in the field 

through physical measurements that estimated the extent of member cross-section lost due to corrosion. 

The field-measured section losses were used to estimate the remaining structural capacity of the as-corroded 

brace members, specifically at the location where the brace member penetrates into the concrete barrier. 

Structural demands, determined using current building code requirements, were then calculated for these 

members and subsequently compared to remaining structural capacities; the results of such comparisons 

are typically expressed numerically in terms of demand-to-capacity ratios. 

 

Based on our field measurements and subsequent structural analyses, we find that the current structural 

capacities of the as-corroded brace members are such that demand-to-capacity ratios are only slightly below 

1.0. This means that the remaining structural capacity of the as-corroded brace member only marginally 

satisfies the structural strength requirements of the current building code. 

 



 Aloha Stadium 

Structural and Safety Evaluations: 

Weathering Steel and Decking Corrosion Assessment 

December 12, 2018 

Page 27 

 

 

Figure 17. Representative concrete barrier at base of structural steel 

braces that make up the diagonal bracing frame at the rear of the 

endzone seating stands (South endzone shown). The red arrow 

indicates viewing position for the photo of Figure 18. 

 

 

Figure 18. Annotated photo showing severe corrosion conditions at 

base connection of steel brace member to the concrete barrier (South 

endzone). 

 

Back (Downward) Face of
Web of Brace Member

Corrosion Exfoliation

Hole in Web due
to Corrosion

Concrete Barrier
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In any event, the affected braces in the endzone seating stands will almost certainly continue to corrode, 

and if repairs are not implemented to mitigate the effects of corrosion and to restore structural capacities, 

the remaining structural capacities of the corroding endzone brace members will almost certainly be 

reduced to less than the structural capacities required by the building code. As summarized later in this 

report, it is recommended that the affected endzone braces be structurally repaired commencing 

immediately. 

 

Because we have assessed only six out of a total of 40 brace-to-concrete barrier interfaces in both endzones, 

later in this report we recommend that all remaining endzone braces be examined up-close and subsequently 

assessed for the effects of corrosion losses, and that the concrete barrier in at least one location be at least 

partially dismantled to allow for examination of that portion of the structural steel brace that is embedded 

within the concrete barrier. These supplemental assessments are recommended to commence immediately. 

Further details regarding our assessment of the endzone braces is given in a memo included in Appendix B 

of this report. 

 

Blue Seating Section, Line F Girder-to-Raker Connections (Group 03) 

The concern with these particular connections was previously identified during the 2016 survey. Although 

these connections are anticipated for repair as part of the pending H&S5 project, at the time of this writing, 

the contract has not been awarded and so the connections have not yet been repaired. As a result, we 

continue to identify these connections as conditions to be addressed in a health and safety project. 

 

Connections at the top of the blue sections are present at each numbered gridline. A structural steel angle 

connects the top flanges of two abutting girder ends to the vertically-oriented flange of the adjacent raker 

column (Figure 19). 

 

Water becomes entrapped between the vertical leg of the angle and flange of the raker column. The 

entrapped moisture is causing corrosion on the connection angle and the flange of the raker column. The 

expansion of the corrosion products between the connection angle and the flange of the raker column applies 

a prying force to the connecting pieces that has resulted in partial or complete failure of the weld between 

the connection angle and the raker column flange at many of these connections (Figure 20 and Figure 21). 

Continued corrosion at these connections will result in further cracking of the affected welds. At the time 

of our survey, the welds have failed to various degrees at approximately 75 percent of these angle 

connections. 
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Figure 19. Typical location of problematic Blue seating section connection 

between girder and raker frame column. 

 

 

Figure 20. The indicated weld line between connection angle and raker column flange has completely 

fractured.  
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Figure 21. The weld between the connection angle and raker column 

flange at this location has partially fractured. 

 

Lightweight, Thin-System Floor Decking (Group 06) 

Lightweight decking is included in the 2018 survey; the lightweight decking floor slabs have not otherwise 

been systematically included in any of the recent assessments for corrosion. Visual surveys were conducted 

from beneath for the lower (main) concourses of the sideline seating stands, for the upper concourse of all 

seating stands, and for cross aisles comprised of lightweight decking in all seating stands.  

 

Severe corrosion was typically observed at locations where entry of water into the decking system is 

unmitigated, such as along the end bay radial trusses at the lower concourses of the sideline seating stands 

(Figure 22). Other locations where severe corrosion of the lightweight decking was observed also typically 

involved water leaks, such as at plumbing penetrations associated with toilet facilities (Figure 23). 

Unmitigated rainwater leaks through the sidewalls of the vomitory ramps of the main concourses in the 

sideline seating stands have been previously identified as affecting the lightweight decking floor slabs of 

the electrical rooms (Figure 24). These unmitigated rainwater leaks have also affected the lightweight 

decking of the vomitory ramps themselves and the lightweight decking at “back of the house” facilities 

such as maintenance rooms and concession storage areas. 

 

As mentioned above, the severe corrosion in the lightweight decking at vomitory ramps and the electrical 

rooms had been previously identified as locations where the bearing of the floor span was determined to be 

unreliable at these locations. Installation of the supplemental support beams to stabilize these conditions at 

the electrical room is included in the H&S4 project; the other noted locations are anticipated to be addressed 

by the H&S5 project that is presently pending award. Provision for improved water control at the apparent 

leak source are also included in the H&S4 and H&S5 projects. 
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Figure 22. Representative severe (CS4) corrosion conditions 

observed in decking and hat-channel sub-decking of the lightweight 

floor system of the lower concourse of a sideline seating stands. 

Location shown is where the decking is supported by the end bay 

radial truss (at bottom of photo) of the sideline seating stand. 

 

 

Figure 23. Deteriorated decking and sub-decking at plumbing 

penetrations servicing a toilet facility in a sideline seating stand. 
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Figure 24. Corrosion has occurred through the lightweight sub-decking hat channel 

that supports an electrical room floor at the Northeast Sideline seating stand. 

 

Seat Plate Tread-and-Riser Rows (Group 09) 

The concern with the seating plates was previously identified during the 2016 survey and in field surveys 

related to several of the health and safety construction projects. Some seating plate repairs were carried out 

during the H&S4 project, and additional seating plates are anticipated for repair as part of the pending 

H&S5 project. Furthermore, even after completion of seating plate repairs under the anticipated H&S5 

project, significant additional extents of seating plates will likely require repair in the future. As a result, 

we continue to identify the seating plates as conditions to be addressed in a health and safety project. 

 

The seating plates, constructed of conventional mild steel, have not been recoated since the 1980s and 

1990s. Areas of these original coatings have failed. This leaves the steel seating plates directly exposed to 

the chloride-laden atmosphere, and as a result, the seating plates are now corroding. Additionally, some 

areas of the seating plates include construction details that are vulnerable to corrosion and also do not slope 

properly to drain, exacerbating the corrosion. The steel seating plate has corroded completely away in some 

locations, particularly in the Orange seating area of the sideline stands, resulting in holes through steel 

seating plates.  

 

The seating plates throughout the stadium were visually surveyed on various dates during the period 

between April 2015 through September 2016, and again in late 2017 and early 2018, for severely corroded 

conditions as part of the design phase of the H&S4 and H&S5 projects, respectively. Results of these health 

and safety design-phase investigations are summarized in Table 3. 
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Table 3. Summary of Seat Plate Findings 

Condition 

State 
Location Notes 

CS4 59 Selected Rows, Orange seating;  

Section PP, Row 16, Yellow seating 

Corrosion mitigation included in scope of H&S4 

CS4 10 Selected Rows, Orange seating Corrosion mitigation anticipated to be included in scope 

of H&S5 

CS3 Orange Aisles with Step Boxes (All 

Sideline Stands) 

Corrosion mitigation included in scope of H&S4 

CS3 Balance of Orange sideline seating These areas contain lapped joints, and ineffective 

drainage, which are accelerators of corrosion 

CS3 Yellow Seating, Northeast Sideline 

Stands only 

These areas contain lapped joints, and ineffective 

drainage, which are accelerators of corrosion 

CS2 Brown Seats These areas contain lapped joints, and questionable 

drainage, However the seating plates are in relatively less 

deteriorated condition that other seating areas, with 

respect to corrosion. 

CS2 Red Seats, Northeast Sideline Stands 

and seating sections U, V, UU & VV 

in the North Endzone Stands 

These areas contain lapped joints, and questionable 

drainage, However the seating plates are in relatively less 

deteriorated condition than other seating areas, with 

respect to corrosion. 

CS2 Balance of seating bowl During prior repair campaigns, lapped joints were fully 

welded and nominally horizontal portions of the seat 

plates were re-sloped for improved drainage. 

 

Ancillary Entry Gate Overhead Structures 

Limited visual assessments of the overhead structures at vehicular and pedestrian entry gates, which may 

be commonly described as roof canopies, have not been included in any recent assessment for corrosion at 

the Aloha Stadium. Given the limited size of the typical overhead structure at an entry gate of either type, 

a condition state was holistically assigned to an entire overhead structure, as opposed to assigning a series 

of condition states to individual structural members within an overhead structure. Our assessment included 

two vehicular entry gate overhead structures and six pedestrian entry gate overhead structures. The 

structural steel framing members for the vehicular entry gate overhead structures were categorized as CS2, 

except that the sheet metal cladding and roofing panels were classified as CS3. The six pedestrian entry 

gate overhead structures were categorized as CS4. The corrosion damage at pedestrian entry Gate 1 was 

found to be so severe that it is recommended to immediately repair or immediately dismantle the structure 

at this particular entry gate. Further details regarding our assessment of both types of entry gate overhead 

structures are given in two separate memos included in Appendix B of this report. 

 

Rate of Corrosion 

The rate of corrosion of weathering steel exposed to a high-chloride environment such as Hawaii can be 

approximated as an exponential relationship that increases with time. However, the rate of corrosion is also 

dependent on factors that are not readily quantifiable for the conditions encountered at Aloha Stadium. 

Therefore, it is not feasible to forecast the rate at which structural weathering steel members with 

deteriorating original coatings applied in the 1980s and 1990s will corrode at the Aloha Stadium. 

 

Nonetheless, the findings from our 2018 survey when compared to those of the 2016 survey, provide 

meaningful, quantitative information regarding the actual progression of corrosion at the Aloha Stadium. 
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The locations where structural steel members have been categorized as CS3 and CS4 are graphically 

summarized in Figure 25 for the 2016 survey, and in Figure 26 for the 2018 survey; these figures also 

include locations where metal decking panels and seating plate rows are categorized as either CS3 or CS4, 

but do not include locations where fiberglass angles were identified as potential falling hazards.  

 

The findings of the 2018 survey indicate that approximately 200 weathering steel members are presently 

categorized as either CS3 or CS4, which means that these members exhibit severe corrosion. In our 2016 

survey, approximately 50 weathering steel members were categorized as either CS3 or CS4. Over the course 

of approximately two years, the cumulative number of steel framing members categorized as either CS3 or 

CS4 has increased by 300 percent. This is quantifiable evidence that the adverse effects of corrosion at the 

Aloha Stadium are increasing with time. 

 

The findings of the 2018 survey indicate that approximately 85 panels of the lightweight floor slab decking 

are presently observed to exhibit severe corrosion (CS3 and CS4). Although lightweight decking was not 

surveyed in 2016, based on anecdotal reports from stadium staff, the number of maintenance-related 

concerns involving lightweight decking has generally increased with time in recent years. This is anecdotal 

evidence that the adverse effects of corrosion at the Aloha Stadium are increasing with time. 
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Figure 25. Graphical depiction of locations of recommended repairs: 2016 corrosion assessment 
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Figure 26. Graphical depiction of locations of recommended repairs: 2018 corrosion assessment 
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SUMMARY AND RECOMMENDATIONS 

The results of the corrosion assessment lead to the following recommendations. 

 

Expected Levels of Work 

Based on the observed condition state, expected levels of work to address identified concerns are as follows: 

 

 Condition State 1 (CS1) – Remediation of concerns with steel members classified as CS1 involves an 

application of maintenance overcoats onto the topcoats of the corrosion mitigation coatings within the 

window of maintenance overcoating feasibility, estimated to be 10-15 years from the application of the 

corrosion mitigation coatings that are in place. The undersides of the lightweight decking system panels 

that are classified as CS1 should be recoated with corrosion mitigation coatings and the pedestrian 

traffic coatings on the concrete walking surface should be replaced, along with repairs to the concrete 

substrate; however, in lieu of maintenance-type repairs, it may be more cost-effective over the long 

term to replace the lightweight decking system with a thicker, conventional composite metal decking 

system. 

 Condition State 2 (CS2) – Remediation of concerns with steel members classified as CS2 involves 

entire removal of existing protective coating systems and installation of new corrosion mitigation 

protective coating systems. Areas of lightweight decking system classified as CS2 should be replaced 

with a thicker, conventional composite metal decking system. 

 Condition State 3 (CS3) – Remediation of concerns with steel members classified as CS3 involves 

complete removal of existing protective coating systems and installation of new corrosion mitigation 

protective coating systems. High priority CS3 steel members have active corrosion concerns that should 

be considered for mitigation in the near-term, but not necessarily needing intervention in the next 24 

months. Similarly, high-priority areas of metal decking classified as CS3 should be replaced with a 

thicker, conventional composite metal decking system in the near-term, but not necessarily needing 

intervention in the next 24 months. 

 Condition State 4 (CS4) – Remediation of concerns with steel members classified as CS4 requires 

structural modifications to strengthen affected components of the member or to eliminate construction 

details that inadvertently result in accelerated corrosion. CS4 steel members identified as “Immediate” 

priority have concerns over structural performance that should be addressed immediately; and CS4 steel 

members identified as “24 month” priority have concerns over structural performance that should be 

addressed within 24 months. High-priority areas of metal decking classified as CS4 should be replaced 

with a thicker, conventional composite metal decking system within the next 24 months. 

 

Identified Concerns Requiring Repair 

We recommend that the concerns identified as CS3 and CS4 in Table 1 of the Executive Summary section 

of this report be repaired. Concerns identified in Table 2 of the Executive Summary section that are 

anticipated for completion within H&S5 or are still pending continue to be recommended for repair. Both 

tables also list priority for repairs. Please refer to group summaries in Appendix A for additional details 

regarding the specific concerns listed in the tables. 

 

Structural members and connections that have been rated CS4 are recommended to be structurally repaired 

within the next 24 months relative to the inspection date of August 2018, as summarized in Table 1 and 

Table 2. The members and connections identified as CS3 should be given priority for repair after 

completion of the CS4 repairs. Depending upon the extent of cumulative corrosion damage, there is the 

possibility that the corrosion damage may have reduced the load capacity of a structural member or its 
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structural connections. Repair designs for CS4 and CS3 members should evaluate corrosion losses in detail, 

and should include structural strengthening if the member is overstressed. 

 

Members identified as CS2 are not considered structurally problematic at present time. However, it is 

financially prudent to perform maintenance on these members with available funding before the corrosion 

progresses to a CS3, which may involve more extensive repairs or reconstruction in addition to installation 

of corrosion mitigation protective coating systems.  

 

Supplemental Corrosion Assessments in the Near-Term 

A number of locations where members have been identified as CS4 during the 2018 survey warrant detailed, 

up-close physical inspection to provide for an appropriate final assessment and determination of repairs. In 

addition to up-close visual observations, measurement of section loss may also be warranted for weathering 

steel structural members. Recommended supplemental assessments are as follows: 

 

 Systematic, up-close examination for and measurement of corrosion losses of the endzone diagonal 

braces at the concrete barriers (Group 02 members in Appendix A), for all remaining endzone braces 

not assessed in the present study. Exploratory investigation into the concrete of at least one barrier at 

south endzone is also recommended. It would however be preferable to investigate into the concrete of 

more than one barrier, and to also include concrete barriers in the north endzone.  

 Up-close investigation and corrosion loss measurements of the skewed connections in between the 

horizontal truss at field level and the bottom chords of the radial truss end frames at Grid Line F.9 

(Group 04 members in Appendix A). 

 Detailed investigation of the lightweight floor decking panels at bathroom plumbing penetrations and 

chases (a selected portion of Group 06 members in Appendix A). 

 Detailed investigation of the decking at end raker frames where curved pedestrian passage bridges 

connect to lower and upper concourses (a selected portion of Group 08 members in Appendix A). 

 

It is recommended that these additional assessments be completed within 12 months, relative to our 

inspection date of August 2018, with the exception of the recommended assessment regarding Group 01 

and Group 02 members, for which the additional investigations are recommended to commence 

immediately. 

 

Recurring Structural Inspections 

The unpredictability of future corrosion-related structural damage leads to the recommendation that 

recurring structural inspections take place so that active corrosion can be identified before the extent of 

corrosion-related damage reduces calculated structural capacity of a member or a connection to a level 

below structural acceptability. Furthermore, given the undetermined timeline related to possible 

construction of a new stadium, and thus also an undetermined timeframe for keeping the Aloha Stadium in 

service to the public, it is also appropriate to identify future necessary structural safety improvements by a 

program that includes recurring structural inspections.  

 

Given the 300 percent increase over the past two years in the number of members classified as severely 

corroded (members classified as either CS3 or CS4), a one-year interval between inspections is 

recommended. This is one-half of the usual interval between inspections for highway bridges (23 CFR 

650.311); this reduction is warranted due to the use of weathering steel for primary structural framing 

members and by the 300 percent increase in the number of severely corroded members observed in 2018 

as compared to 2016. Therefore, the next recurring inspection of the Aloha Stadium is recommended to be 
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completed no later than August 2019, unless conditions come to light that warrant a shorter interval between 

inspections. 

 

Ageing of Renewed Protective Coating Systems 

As summarized earlier in this report, the State of Hawaii began a phased program for renewal of the circa 

1980s and 1990s protective coatings system. Renewal protective coatings have been installed over a series 

of construction projects, commencing with construction projects that were completed in 2009, and 

continuing to the present, because significant portions of the stadium have yet to receive renewed protective 

coatings. 

 

Commonly-accepted practice within the coatings industry includes periodic visual assessment of protective 

coatings systems, prior to the end of their anticipated service life. Based on the anticipated service life of 

the fluoropolymer top coat material of the renewal coating system, which is 15 years, it is recommended 

that periodic visual assessments of the renewal coating system commence at 10 years of in-service life of 

the renewal coating system. It is recommended that the visual inspections commence prior to achievement 

of the anticipated service life of the topcoat so that coating system performance concerns can be detected 

in advance of the lapsing of the warranties for the coating system work. 

 

At the time that the recommended 2019 inspections are anticipated to be performed, renewal protective 

coating systems that were installed under construction contracts where work was completed in 2009 through 

2011 will have been in service for an average of 10 years. It is therefore recommended that weathering steel 

members which received renewed protective coatings under the following construction contracts be 

included in the 2019 inspections: 

 Phase 1 [“Aloha Stadium, Replace Metal Roof Deck And Transformers (Sections FF to KK and RR to 

VV) DAGS Job No: 12-10-0518] - Completed 2009 

 Phase 2 [“Aloha Stadium, Replace Metal Roof Deck And Transformers (Sections LL TO QQ, R & S, 

& L TO Q) DAGS Job No: 12-10-0598] - Completed 2010 

 Phase 3 [“Aloha Stadium, Replace Metal Roof Deck And Transformers (Sections AA TO EE, & A TO 

K) DAGS Job No 12-10-0620] - Completed 2011 

 

Continued Operations 

Due to their criticality to continued structurally-safe operations of the existing stadium, particular members 

classified as CS4 are identified to be repaired immediately.  If these repairs cannot commence immediately, 

the members identified for immediate repair should be monitored for on-going deterioration during the 

delay period; the delay period should not exceed 1 year. The intent of the monitoring would be to generally 

assess that the stadium can be occupied for continued operations during the delay period. The nature of the 

monitoring program, and the frequency of monitoring, remain to be developed. 

 

Presuming that repairs to the members classified herein as CS4 are completed within two years from the 

date of our most recent inspections (August 2018), the stadium can be occupied for continued operations.  

 

Projections of suitability for continued service cannot be reliably made beyond a one-year interval due to 

rates of corrosion that cannot be determined, as evidenced by the 300 percent increase over the past two 

years in the number of members classified as severely corroded. Suitability for continued operations beyond 

August 2019 will be determined on the basis of the next recurring inspection, which is recommended to be 

completed not later than August 2019. 
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It can be anticipated that previously-unidentified repair design and construction projects may arise from the 

findings of future annual recurring inspections; therefore, contingency budgets for necessary structural 

maintenance at the Aloha Stadium should be established, even in the event that a firm decision is made by 

the State to replace the Aloha Stadium with a new stadium. Structural maintenance remains necessary even 

after such a decision has been made so that the Aloha Stadium remains structurally safe while it is open to 

the public during the multi-year period that a new stadium is funded, designed and constructed.  

 



 

 

APPENDIXES 

 

A. Summaries of Members Rated Condition States 3 and 4 

B. WJE Assessment Memos (distributed electronically in report Volume 2) 

  Memo Regarding Pedestrian Entry Gates 

  Memo Regarding Vehicular Entry Gates 

  Memo Regarding Cantilever Raker Assemblies 

  Memo Regarding Endzone Diagonal Braces 

C. Orientation Plan and Elevation Drawings Noting Locations of Members Rated Condition States 3 

and 4 (distributed electronically in report Volume 2) 

D. Tabulation of Corrosion Survey Data (distributed electronically in report Volume 2) 
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SUMMARIES OF MEMBERS CLASSIFIED AS CONDITION STATE 3 OR 4 
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 Group 01 - Raker Cantilever Assemblies on End Frames: Flange 
Corrosion  

Reference, Appendix C Page No(s):  
3, 13, 23, 28, 40, 45, 57, 67, 77, 82, 94, 99 

CS4 Piece Count: 7  

Member(s): A015, B024, B149, D012, D015, 
E152, F024 

 

CS3 Piece Count: 18 Representative Photo(s): 
 Member(s): A009, A232, A238, B021, B152, 

C021, C024, C149, C152, D009, 
D232, D238, E021, E024, = E149, 
F021, F149, F152 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Stand Module(s): All 

Nearest Plan Grid Intersection(s): 6,7,12,13,18,19,29,30,35,36,41,42 & 
E.6 

Nearest Seating Section(s): E,F,K,L,Q,R,RR,QQ,LL,KK,FF 

Approximate Vertical Position(s): Loge and Red Seats 

  

Apparent Corrosion Accelerator:  

Poor detailing at the edges of the cross aisle decks supported by the 
cantilever raker assemblies has allowed water to become entrapped on the 
top surface of the top flanges of the assemblies’ beam members, leading to 
corrosion. At one grid line, corrosion likely due to standing rainwater has 
been observed at the base of the tension tie (“column”) that is used to 
suspend the Loge seating level from the Red seating level above. 
 

Other Notes:  
Corrosion in the tension region of the top flanges of the raker beams in these 
cantilever assemblies is of particular concern. The significance of this specific 
condition has been evaluated by field measurement and an analytical 
evaluation. Findings are be presented in more detail in a memo provided in 
Appendix B.  
 

 

B024 

B027 
B007 

B025 

B781 B782 
BK051 
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 Group 02 - Endzone Exterior Diagonal Braces on Line F.9: 
Corrosion at Connections to Concrete Substructure at Concrete 
Barrier 

Reference, Appendix C Page No(s):  
19, 20, 73, 74 

CS4 Piece Count: 4  

Member(s): A305, D291, D292, D293  

CS3 Piece Count: 36 Representative Photo(s): 
 Member(s): A289, A290, A291, A292, A293, 

A294, A295, A296, A297, A298, 
A299, A300, A301, A302, A303. 
A304, A306, A307, A308, D289, 
D290, D294, D295, D296, D297, 
D298, D299, D300, D301, D302, 
D303, D304, D305, D306, D307, 
D308 

 
 

 

Stand Module(s): North and South Endzones 

Nearest Plan Grid Intersection(s): 1-6, 19-29 and 42-46 at F.9 

Nearest Seating Section(s): A-E, AA-EE, R-V, RR-VV 

Approximate Vertical Position(s): Lower (Main) Concourse 

  

Apparent Corrosion Accelerator:  

A non-draining pocket where the diagonal brace connects to a cross-tie 
member and also penetrates into the concrete barrier has retained debris, 
likely resulting in promotion of corrosion due to prolonged wetness. 
 

Other Notes:  
Corrosion has progressed in diagonal brace member webs and flanges to a 
perforated condition, resulting in loss of load-bearing capacity. 
 
The significance of this specific condition has been evaluated by field 
measurement and an analytical evaluation. Findings are presented in more 
detail in a memo provided in Appendix B. It is also recommended that all 
remaining, similar locations be inspected in greater detail for similar 
conditions, and further repairs implemented as necessary. 
 

 

AW700 

D293 
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 Group 03 - Plate Girders on Line F at Top of Blue Seating 
Section: Corrosion and Cracked Welds at Connections to Raker 
Frames 

Reference, Appendix C Page No(s): 
3-13, 23-28, 40-45, 57-67, 77-82, 94-99 

CS4 Piece Count: 30  

Member(s):  A029, A183, A205, A227, B033, B058, B083, 
B108, B133, C005, C033, C058, C083, C108, 
C133, D029, D051, D183, D205, D227, E005, 
E033, E058, E083, E108, E133, F005, F033, 
F108, F133 

 

CS3 Piece Count: 11 Representative Photo(s): 
 Member(s): A004, A051, A073, A117, A161, D004, D073, 

D095, D161,F058, F083 

 
 

Stand Module(s): all 

Nearest Plan Grid Intersection(s): various 

Nearest Seating Section(s): various 

Approximate Vertical Position(s): Blue Seating Level 

  

Apparent Corrosion Accelerator:  

A crevice at a faying surface within a connection entraps water, resulting in 
corrosion. The expansive corrosion has caused weld fractures at the 
connections at many locations.  
 

Other Notes:  
The structural design intent of the angle connection is unknown but these 
angles appear to stabilize the members involved. Therefore, these 
connections are recommended to be repaired. The locations of these 
connections sometimes coincide with locations previously identified for 
recommended voluntary structural upgrade. Designs to mitigate this condition 
should consider compatibility, or implementation of the previously identified 
strengthening concept. 
 
Repair to all locations is anticipated to occur in the H&S5 project. 
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 Group 04 - Lower Chord Horizontal Truss at Field Level: 
Corrosion at Connection of Acutely Skewed Horizontal Truss 
Diagonal Brace to Bottom Chord of Radial Truss at End Frames 

Reference, Appendix C Page No(s):  
29, 46, 83, 100,  

CS4 Piece Count: 6  

Member(s): B225, B234, C225, C250, E225, E250  

CS3 Piece Count: 4 Representative Photo(s): 
 Member(s): B250, B290, C234, F234 

 
 

 

Stand Module(s): All Sidelines 

Nearest Plan Grid Intersection(s): 7, 12, 13, 18, 30, 36, 36, 41 & G 

Nearest Seating Section(s): F, K, L, Q, QQ, LL, KK, FF 

Approximate Vertical Position(s): Field Level 

  

Apparent Corrosion Accelerator:  

Non-draining pocket condition at the connection has retained debris, likely 
resulting in accelerated corrosion due to prolonged wetness. 
 

Other Notes:  
Corrosion has affected radial truss bottom chord member webs to a nearly-
perforated condition; additionally, some bolt heads in the connection have 
been essentially rendered ineffective by the corrosion. 

 

B234 
B290 

C250 
C225 
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 Group 05 - Fiberglass Angles: Overhead Falling Hazard and 
Corrosion at Attachment to Raker Frame Members Above 
Concourses  

Reference, Appendix C Page No(s):  
28, 40, 41, 42, 43, 44, 45 

CS4 Piece Count: 0  

CS3 Piece Count: Many Representative Photo(s): 
 Member(s): B138, C010, C038, C063, C088, 

C113, C138, plus others 

 
 
 
 
 
 
 
 
 
 
 
 
 

Stand Module(s): NESL, SESL 

Nearest Plan Grid Intersection(s): 12, 13, 14, 15, 16, 17, 18 & F-G 

Nearest Seating Section(s): Various 

Approximate Vertical Position(s): Yellow Seating 

  

Apparent Corrosion Accelerator:  

Fiberglass angles affixed to the steel beam created a water retaining crevice, 
which leads to localized corrosion of raker member flanges.  
 

Other Notes:  
The fiberglass angles have previously been identified as presenting a falling 
object hazard. Refer to Appendix D of the October 26, 2016 corrosion 
assessment report for assessment and recommendations related to the 
fiberglass angles. 
 
The angles have been removed from throughout the NESL upper concourse, 
while other angles at locations with relatively advanced corrosion have also 
been removed at scattered locations elsewhere in the stadium. The falling 
hazard at locations where the fiberglass angles remain in place are 
anticipated to be mitigated in H&S5. 

 

C113 
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 Group 06 - Lightweight, Thin-System Floor Decking: Corrosion of 
Metal Deck 

Reference, Appendix C Page No(s):  
16a, 30, 33, 47, 50, 70a, 84, 87, 101 

CS4 Piece Count: 44  

Member(s): BK021, BK120, BK121, BK122, BK123, BK410, 
BK411, CK010, CK011, CK012, CK321, CK322, 
CK412, CK433, DK060, DK071, DK077, EK000, 
EK002, EK003, EK005, EK011, EK012, EK030, 
EK120, EK121, EK122, EK123, EK220, EK221, 
EK403, EK411, EK423, EK424, EK464, FK011, 
FK012, FK321, FK322, FK410, FK411, FK412, FK423, 
FK424 

 

CS3 Piece Count: 42 Representative Photo(s): 
 Member(s): AK051, AK060, BK011, BK020, BK021, BK022, 

BK023, BK024, BK051, BK060, BK223, BK224, 
BK321, BK322, BK323, BK421, BK423, BK424, 
BK450, BK473, CK000, CK001, CK002, CK003, 
CK004, CK005, CK030, CK100, CK101, CK103, 
CK200, CK410, CK451, CK473, EK020, EK021 
EK102, EK103, EK420, EK421, FK021, FK221,  

 

 
 

Stand Module(s): All 

Nearest Plan Grid Intersection(s): many 

Nearest Seating Section(s): many 

Approximate Vertical Position(s): concourses 

  

Apparent Corrosion Accelerator:  

Factors that promote corrosion of the lightweight, thin-system floor decking 
include: crevices at edge and other support detailing, poor water 
management, deck traffic coatings in use beyond their effective waterproof 
service life, poor integration of overlying partition walls, and accumulation of 
debris within the system components. 
 

Other Notes:  
The lightweight, thin decking system is prone to corrosion. Patching and localized 
repairs are regular maintenance tasks for the stadium management. Prior projects 
have comprehensively replaced the thin decking systems in-kind throughout almost 
the entire stadium. More recent projects have included replacement of the decking 
with a more robust, composite concrete-and-metal deck system at the main 
concourse level in the northeast and northwest sidelines. H&S4 has temporarily 
stabilized corroded decking systems beneath the electrical rooms at the lower 
concourse level, and temporary stabilization is anticipated to be installed at some 
vomitory ramps under H&S5; however the decking at the electrical rooms and 
vomitory ramps should be completely replaced in a future construction project. 

 

EK424 

E340 

E684 

EW434 

EK423 



Aloha Stadium 

Structural and Safety Evaluations: 

Weathering Steel and Decking Corrosion Assessment 

December 12, 2018 

Appendix A – Page 7 

 Group 07 - Orange Cross Aisle End Frame Beams: Corrosion at 
Beam Top Flange Supporting Deck Edges 

Reference, Appendix C Page No(s):  
77, 82 

CS4 Piece Count: 2  

Member(s): EW242, EW404  

CS3 Piece Count: 1 Representative Photo(s): 
 Member(s): EW001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Stand Module(s): SWSL 

Nearest Plan Grid Intersection(s): 30, 35 & D.7 - D.9 

Nearest Seating Section(s): F, K 

Approximate Vertical Position(s): Lower concourse 

  

Apparent Corrosion Accelerator:  

Poor detailing at the edges of the decks has allowed water to become 
entrapped on the top surface of the top flanges of the weathering steel 
members that support the decking where the Orange level cross aisle 
terminates at the raker frame end bay.  
 

Other Notes:  
Top flanges of beams supporting the deck assembly are primarily affected, 
deck replacement projects in the Northeast and Northwest sidelines lower 
concourses have developed details to mitigate these issues. Repairs for 
remaining identified locations are anticipated to occur in H&S5. 

 

E465 

EW001 

EK000 
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 Group 08 - Lower Concourse End Frame Beams: Corrosion at 
Beam Top Flange Supporting Deck Edges  

Reference, Appendix C Page No(s):  
30, 47, 84, 101 

CS4 Piece Count: 4  

Member(s): FW042, FW241, FW242, FW442  

CS3 Piece Count: 11 Representative Photo(s): 
 Member(s): B341, C301, C304, CW042, CW242, 

E299, E340, E343, E374, EW042, 
EW242 

 
 
 
 
 
 
 
 
 
 
 

Stand Module(s): NESL, NWSL, SWSL 

Nearest Plan Grid Intersection(s): Various 

Nearest Seating Section(s): Various 

Approximate Vertical Position(s): Lower Concourse 

  

Apparent Corrosion Accelerator:  

Poor detailing at the edges of the decks has allowed water to become 
entrapped on the top surface of the top flanges of these members, thereby 
promoting corrosion.  
 

Other Notes:  
 
 

 

E299 

E522 

BK030 
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 Group 09 - Seat Plate Tread-and-Riser Rows: Corrosion at Seat 
Plates 

Reference, Appendix C Page No(s):  
Refer to H&S5 Construction Drawings 

CS4 Piece Count: 0  

CS3 Piece Count: 35 (Based on seat plate repairs 
shown on H&S5 drawings) 

Representative Photo(s): 

Member(s): BF011, BF020, BF209, BF212, BF215, BF306, 
BF426, BF427, BY010, BY012, BY215, BY216, 
BY315, BY416, CF003, CF010, CF013, CF107, 
CF108, CF201, CF211, CF317, CF409, CF413, 
CF427, FF124, FF207, FF208, FF304, FF211, 
FF215, FF327, FF406, FF407, FF415 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Stand Module(s): All Sidelines 

Nearest Plan Grid Intersection(s): Various 

Nearest Seating Section(s): Various 

Approximate Vertical Position(s): Orange Seating, NESL Yellow Seats 

  

Apparent Corrosion Accelerator:  

Lapped seams and lack of slope in the steel seating plate tread-and-riser 
system retain water.  
 

Other Notes:  
Holes through the seating plates caused by corrosion results in both safety 
concerns and also leakage through seating plates that is accelerating 
corrosion in base truss members at certain locations below the Orange 
seating section. H&S4 has repaired some of the most severely corroded 
locations. H&S5 is anticipated to repair additional severely corroded locations 
in the NWSL. However numerous additional seat plate locations throughout 
the entire stadium will nonetheless require repair in future H&S projects. 

 

Section NN, Row 12 

BF212 
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 Group 10 - Escalator Framing: Corrosion of Girders at Lower 
Concourse and of Beams at Field Level Landing 

Reference, Appendix C Page No(s):  
46, 83 

CS4 Piece Count: 2  

Member(s): CW112, EW312  

CS3 Piece Count: 2 Representative Photo(s): 
 Member(s): CM018, EM018 

 
 
 
 
 
 
 
 
 
 
 

Stand Module(s): SWSL, SESL 

Nearest Plan Grid Intersection(s): 13-14, 34-35 & F-G 

Nearest Seating Section(s): K, KK 

Approximate Vertical Position(s): Field Level 

  

Apparent Corrosion Accelerator:  

A poorly detailed interface between the steel plate deck at the escalator 
landing at field level in the sideline seating stands and the framing beam that 
supports the steel plate deck creates a crevice that entraps water, thereby 
promoting corrosion. At the lower (main) concourse level, water draining from 
the surface of the concourse slab enters into the escalator opening, causing 
corrosion of the girder members that frame the openings. 
 

Other Notes:  
Repairs conducted in H&S3 addressed similar detailing in contiguous areas 
of the field-level escalator landings. Repairs to these additional noted 
corroded conditions were included in an alternate design for H&S5, which is 
not anticipated to be awarded. Similarly for the girder at the lower concourse 
level, repairs to the girders at the concourse level were to be repaired in 
H&S5, but that portion of the work is no longer anticipated to be included in 
the scope of construction to be awarded. 

 

CM018 
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 Group 11 - Radial Truss Framing Members: Corrosion at End 
Frame Radial Trusses  

Reference, Appendix C Page No(s):  
23, 28, 40, 45, 77, 82, 94, 99 

CS4 Piece Count: 1  

Member(s): C543  

CS3 Piece Count: 45 Representative Photo(s): 
 Member(s): B001, B253, B255, B256, B257, B464, B465, 

B515, C251, C290, C291, C293, C296, C449, 
C465, C514, C518, C685, E254, E255, E256, 
E257, E290, E291, E292, E294, E464, E465, 
E468, E515, E516, E544, E690, F129, F171, 
F290, F294, F295, F296, F297, F343, F465, 
F514, F515, F516 

 
 
 
 
 
 
 
 
 
 
 
 
 

Stand Module(s): All Sidelines 

Nearest Plan Grid Intersection(s): 7, 12, 13, 18, 30, 35, 36, 41 & A - G 

Nearest Seating Section(s): QQ, LL, KK, FF, F, K, L, Q 

Approximate Vertical Position(s): Field level 

  

Apparent Corrosion Accelerator:  

At numerous locations within the end bay radial trusses of the sideline 
seating stands, poor detailing at primary and secondary connections and at 
wall panel supports create crevices, which entrap water and trash. These 
undesirable features have promoted corrosion. 
 

Other Notes:  
Mitigation of corrosion should be prioritized for the end frame radial trusses to 
prevent continuing progress of the corrosion to CS4. Strengthening of 
members and connection details to current wind loading requirements should 
be considered as part of any corrosion mitigation effort. 
 

 

E256 
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 Group 12 - Upper and Lower Concourse Levels, Outer Perimeter 
Edge Beams: Corrosion at Beams 

Reference, Appendix C Page No(s):  
33, 47, 50, 84 

CS4 Piece Count: 1  

Member(s): C444  

CS3 Piece Count: 7 Representative Photo(s): 
 Member(s): B717, C435, C436, C440, C734, 

E435, E443 

 
 

 

Stand Module(s): NESL, SESL, SWSL 

Nearest Plan Grid Intersection(s): Various radial grid lines & Grid F.8 

Nearest Seating Section(s): Various 

Approximate Vertical Position(s): Lower and upper concourses 

  

Apparent Corrosion Accelerator:  

Poor detailing at the edges of the decks has allowed water to become 
entrapped on the top surface of the top flanges of these members, resulting 
in corrosion. Drainage at the scuppers that service the gutter along the 
outside edge of the concourses apparently leak and result in persistent 
wetness on the top flanges of the edge framing members. 
 

Other Notes:  
Top flanges that support the concourse decking assembly are primarily 
affected. Deck replacement projects in the Northeast and Northwest sidelines 
lower concourses have developed details to mitigate these issues. 

 

B742 
B717 

C444 

C490 
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 Group 13 - Red Seats Field-Fronting Beam: Flange Corrosion at 
Seat Plate Edges 

Reference, Appendix C Page No(s):  
87, 104 

CS4 Piece Count: 0  

CS3 Piece Count: 4 Representative Photo(s): 
 Member(s): E789, F709, F789, F795 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Stand Module(s): SWSL 

Nearest Plan Grid Intersection(s): 32-33, 38-39, 40-41 & E.5 

Nearest Seating Section(s): H, N, Q 

Approximate Vertical Position(s): Red Seating Level 

  

Apparent Corrosion Accelerator:  

A poorly detailed interface between the steel plate deck and supporting beam 
creates a crevice that entraps water, leading to corrosion.  
 

Other Notes:  
 
 

 

E789 

E101 
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 Group 14 - Field-Fronting Framing Members along Grid Line A: 
Corrosion at Seat Plate Opening for Utilities 

Reference, Appendix C Page No(s):  
29, 83, 100 

CS4 Piece Count: 0  

CS3 Piece Count: 4 Representative Photo(s): 
 Member(s): B159, E159, E161, F159 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Stand Module(s): NESL, SWSL, NWSL 

Nearest Plan Grid Intersection(s): 9-10, 32-33, 34-35, 38-39 & A 

Nearest Seating Section(s): NN, H, K, N 

Approximate Vertical Position(s): Field Level 

  

Apparent Corrosion Accelerator:  

Poor detailing exists at penetrations that allow utilities to pass from interior to 
exterior, allowing water ingress and entrapment at crevices created by the 
penetrations; this has promoted corrosion of the framing members along Grid 
Line A of the sideline stands.  
 

Other Notes:  
 
 

 

B159 
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 Group 15 - Sideline Stands Siding Girt Connections at End Frame 
Walls:  Missing Bolts at Connections 

Reference, Appendix C Page No(s):  
82, 94 

CS4 Piece Count: 0  

CS3 Piece Count: 3 Representative Photo(s): 
 Member(s): ES421, ES441, FS011 

 
 
 
 
 
 
 
 

Stand Module(s): NWSL, SWSL 

Nearest Plan Grid Intersection(s): D.5-E, E.5-F & 35; C.7-D.5 & 36 

Nearest Seating Section(s): K, L 

Approximate Vertical Position(s): Field Level 

  

Apparent Corrosion Accelerator:  

Siding girts with questionable connection detailing have been flagged for 
assessment of structural capacity.  
 

Other Notes:  
Historically, the orientation of the siding girts on the sideline seating stands 
base truss cladding were inverted to a flanges-down configuration to avoid 
debris entrapment. The noted connections may have been inappropriately 
modified during that process. 

 

FS011 F466 
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 Group 16 - Press Box Floor Framing Member Connection: 
Corrosion at Connection  

Reference, Appendix C Page No(s):  
94 

CS4 Piece Count: 0  

CS3 Piece Count: 1 Representative Photo(s): 
 Member(s): F006 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Stand Module(s): NESL 

Nearest Plan Grid Intersection(s): 11, F 

Nearest Seating Section(s): H 

Approximate Vertical Position(s): Loge Seating Level 

  

Apparent Corrosion Accelerator:  

A poorly detailed connection of a steel tube floor beam to the web of a raker 
frame column is corroding.  
 

Other Notes:  
The steel tube floor beam provides support to the floor decking of the football 
press box. However, a football press box is not shown on the original 
architectural or structural drawings, indicating that these floor framing 
members, their connections, and the decking that they support are additions 
to the stadium, not original construction. 
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 Group 17 - Radial Trusses Supporting Orange Seats: Isolated 
corrosion at connections  

Reference, Appendix C Page No(s):  
43 

CS4 Piece Count: 0  

CS3 Piece Count: 1 Representative Photo(s): 
 Member(s): C329 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Stand Module(s): SWSL, SESL 

Nearest Plan Grid Intersection(s): 16 & A,  33 & C.1 

Nearest Seating Section(s): HH & GG, J & H 

Approximate Vertical Position(s): Field Level 

  

Apparent Corrosion Accelerator:  

Poor drainage at connections promotes corrosion.  
 

Other Notes:  
Drainage Improvements for E280 are anticipated in H&S5. 
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 Group 18 - Raker Frame at Box Seats Level: Corrosion at Raker 
Plate Welded Connections  

Reference, Appendix C Page No(s):  
28 

CS4 Piece Count: 0  

CS3 Piece Count: 1 Representative Photo(s): 
 Member(s): B135 

 
 

 
 
 

Stand Module(s): NESL 

Nearest Plan Grid Intersection(s): 12 & E.7 

Nearest Seating Section(s): LL 

Approximate Vertical Position(s): Loge Seating Level 

  

Apparent Corrosion Accelerator:  

A water-retaining pocket is promoting corrosion.  
 

Other Notes:  
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APPENDIX B 

WJE ASSESSMENT MEMOS 

NOTE: This appendix is distributed electronically in report Volume 2. 

 

 

 

 



 

 

APPENDIX C 

ORIENTATION PLAN AND ELEVATION DRAWINGS NOTING LOCATIONS OF 
MEMBERS CLASSIFIED AS CONDITION STATE 3 OR 4 

NOTE: This appendix is distributed electronically in report Volume 2. 

 

 



APPENDIX D 

TABULATION OF CORROSION SURVEY DATA  

NOTE: This appendix is distributed electronically in report Volume 2. 
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