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S — O%TA CORNICE BY MAKING EVERY UNIT COUNT:
PEASE AUDITORIUM CASE STUDY
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Presenter
Presentation Notes
This case study will present the work done to extend the life of the terra cotta cornice and remaining historic fabric of Pease Auditorium. The story of the project will be told through lessons learned during the investigation, documentation, and construction phases. Specifically focusing on the synergy developed between Owner, Architect, and Masonry Contractor, because it was this positive working relationship and team approach that resulted in a project that was successful on multiple levels.


INTRODUCTION

This case study is told through the following topics:

* Investigation
e Documentation

e Collaboration



Presenter
Presentation Notes
This case study presents the work done to extend the life of the terra cotta cornice and remaining historic fabric of Pease Auditorium. The story of the project is told through the following topics:
Investigation to determine the causes and extent of damage to the terra cotta and steel structure.
Documentation to receive quality bids and define the scope of work for construction.
Collaboration between Owner, Architect, and Masonry Contractor to support all phases of the project, most significantly, the construction phase.



BUILDING LOCATION

» Eastern Michigan University, Ypsilanti, Ml

* National Register listed in 1974



Presenter
Presentation Notes
Brief history of building. Possible images = campus map, historic photo, full building images


BUILDING HISTORY

e Constructed in 1914

o Architects: Smith,
Hinchman & Grylls

* Live performance and
campus events,
excellent acoustics

 Renovated in 1959 and
1994: exterior work
deferred...
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Presenter
Presentation Notes
Brief history of building. Possible images = campus map, historic photo, full building images


PROJECT CONDITIONS

» Water infiltration
damaged interior
plaster

* Quick fixes and
bad repairs

e Concerns about
public safety

AREA OF WORK
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Presentation Notes
Why was there a project - Prior to renovation, the building was in a severely deteriorated state. When the interior work and addition was done in 1995, a masonry survey was completed, but exterior repair work was not done. The growing risk to building users was evident in the severely deteriorated plaster walls in the stairwells.


PROJECT CONDITIONS
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AREA OF WORK

 Large piece of Terra
Cotta cornice fell to
the ground
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Presentation Notes
In 2006, one piece of the cornice fell to the ground, prompting the University to push the project to the top of their list of urgent needs. 


INVESTIGATION

Defined survey goals
with the owner to:

» Determine cause(s)
of damage

* Determine extent of
damage

e Gather information
to prepare bid
documents
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Presentation Notes
Worked with owner to develop and share the goals of the investigation – to be certain we were meeting the owner’s goals as well as being advocates for the building. Having an organized plan with defined approach garnered owner’s support of our request to bring mason on project during investigation phase to open up strategic areas of the building to expose structure and anchoring thought to be damaged. Helped to further define project scope and solidified importance of project to the university once the extent of the damage was known.
Possible images = close up of deteriorated steel, holes in roof membrane, working from lift


INVESTIGATION

 Visual survey
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Presentation Notes
Worked with owner to develop and/or shared the goals of the investigation with owner – to be certain we were meeting the owner’s goals as well as doing our duty as advocate for the building. Having an organized plan with defined approach garnered owner’s support of our request to bring mason on project during investigation phase to open up strategic areas of the building to expose structure and anchoring thought to be damaged. Helped to further define project scope and solidified importance of project to the university once the extent of the damage was known.
Possible images = close up of deteriorated steel, holes in roof membrane, working from lift


INVESTIGATION

 Visual survey
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Presenter
Presentation Notes
Worked with owner to develop and/or shared the goals of the investigation with owner – to be certain we were meeting the owner’s goals as well as doing our duty as advocate for the building. Having an organized plan with defined approach garnered owner’s support of our request to bring mason on project during investigation phase to open up strategic areas of the building to expose structure and anchoring thought to be damaged. Helped to further define project scope and solidified importance of project to the university once the extent of the damage was known.
Possible images = close up of deteriorated steel, holes in roof membrane, working from lift 
– also looked at changes since 1996 survey of conditions.


INVESTIGATION

* Investigation of
structure and
anchoring
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Worked with owner to develop and/or shared the goals of the investigation with owner – to be certain we were meeting the owner’s goals as well as doing our duty as advocate for the building. Having an organized plan with defined approach garnered owner’s support of our request to bring mason on project during investigation phase to open up strategic areas of the building to expose structure and anchoring thought to be damaged. Helped to further define project scope and solidified importance of project to the university once the extent of the damage was known.
Possible images = close up of deteriorated steel, holes in roof membrane, working from lift


INVESTIGATION

* Investigation of
structure and
anchoring
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Presenter
Presentation Notes
Worked with owner to develop and/or shared the goals of the investigation with owner – to be certain we were meeting the owner’s goals as well as doing our duty as advocate for the building. Having an organized plan with defined approach garnered owner’s support of our request to bring mason on project during investigation phase to open up strategic areas of the building to expose structure and anchoring thought to be damaged. Helped to further define project scope and solidified importance of project to the university once the extent of the damage was known.
Possible images = close up of deteriorated steel, holes in roof membrane, working from lift


INVESTIGATION

* Investigation of
structure and
anchoring
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Presentation Notes
Worked with owner to develop and/or shared the goals of the investigation with owner – to be certain we were meeting the owner’s goals as well as doing our duty as advocate for the building. Having an organized plan with defined approach garnered owner’s support of our request to bring mason on project during investigation phase to open up strategic areas of the building to expose structure and anchoring thought to be damaged. Helped to further define project scope and solidified importance of project to the university once the extent of the damage was known.
Possible images = close up of deteriorated steel, holes in roof membrane, working from lift


INVESTIGATION

* Investigation of areas of water infiltration
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Presentation Notes
Worked with owner to develop and/or shared the goals of the investigation with owner – to be certain we were meeting the owner’s goals as well as doing our duty as advocate for the building. Having an organized plan with defined approach garnered owner’s support of our request to bring mason on project during investigation phase to open up strategic areas of the building to expose structure and anchoring thought to be damaged. Helped to further define project scope and solidified importance of project to the university once the extent of the damage was known.
Possible images = close up of deteriorated steel, holes in roof membrane, working from lift


INVESTIGATION


Presenter
Presentation Notes
 Worked with owner to develop and/or shared the goals of the investigation with owner – to be certain we were meeting the owner’s goals as well as doing our duty as advocate for the building. Having an organized plan with defined approach garnered owner’s support of our request to bring mason on project during investigation phase to open up strategic areas of the building to expose structure and anchoring thought to be damaged. Helped to further define project scope and solidified importance of project to the university once the extent of the damage was known.
Possible images = close up of deteriorated steel, holes in roof membrane, working from lift
- Slopes back toward building but not toward drain. Termination bar damaged terra cotta units.


INVESTIGATION

» Detailed survey of unit types s 3 3;& o
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Presenter
Presentation Notes
Worked with owner to develop and/or shared the goals of the investigation with owner – to be certain we were meeting the owner’s goals as well as doing our duty as advocate for the building. Having an organized plan with defined approach garnered owner’s support of our request to bring mason on project during investigation phase to open up strategic areas of the building to expose structure and anchoring thought to be damaged. Helped to further define project scope and solidified importance of project to the university once the extent of the damage was known.
Possible images = close up of deteriorated steel, holes in roof membrane, working from lift


INVESTIGATION RESULTS

e Temporary
scaffolding to
protect the public

» Confirmed scope
of work for
documentation
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Presentation Notes
Upper levels at the U hadn’t fully bought in to the project. Images during survey were used as a tool to describe the severity of the damage in a way that was easily understandable. Project got the go ahead and the U responded immediately by providing protection for pedestrians walking below the cornice.


DOCUMENTATION

 Point Cloud survey
to generate base
drawings
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Presentation Notes
Utilized visual survey done for the 1994 project as a background for the new survey information, allowing a direct comparison of the amount of damage that had occurred over 12 years – information directly translated to work notes on the drawings. Damage to structure and anchoring in exposed areas was extreme and led to the decision to document 100% replacement of terra cotta. This decision led to detailed documentation of unit types hoping this information would provide more informed bids. Scoping of rain conductors showed pipe in excellent condition and confirmed theory was wrong and that water was not entering the building at cracked and broken rain conductors. Software is Leica GeoSystems Cyclone with CloudWorx.


DOCUMENTATION

* 100% replacement
of terra cotta at | =
cornice My ===
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Presenter
Presentation Notes
Utilized visual survey done for the 1994 project as a background for the new survey information, allowing a direct comparison of the amount of damage that had occurred over 12 years – information directly translated to work notes on the drawings. Damage to structure and anchoring in exposed areas was extreme and led to the decision to document 100% replacement of terra cotta. This decision led to detailed documentation of unit types hoping this information would provide more informed bids. Scoping of rain conductors showed pipe in excellent condition and confirmed theory was wrong and that water was not entering the building at cracked and broken rain conductors. 


DOCUMENTATION

* 100% replacement
of terra cotta at
cornice

» Schedule of units to
be replaced

TERRA COTTA QUANTITY SCHEDULE

" A

GQUINN EVANS
ARCHITECTS

Auditorium
Terracotta
Repair and
Replacement

Ypsilanti, M

GEJA Mo, 06144 00

TERRACOTTA
UNITS &
QUANTITY
SCHEDULE
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Presentation Notes
Utilized visual survey done for the 1994 project as a background for the new survey information, allowing a direct comparison of the amount of damage that had occurred over 12 years – information directly translated to work notes on the drawings. Damage to structure and anchoring in exposed areas was extreme and led to the decision to document 100% replacement of terra cotta. This decision led to detailed documentation of unit types hoping this information would provide more informed bids. Scoping of rain conductors showed pipe in excellent condition and confirmed theory was wrong and that water was not entering the building at cracked and broken rain conductors. 


DOCUMENTATION

* 100% replacement of terra cotta
at cornice

» Schedule of units to be replaced
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Presentation Notes
Utilized visual survey done for the 1994 project as a background for the new survey information, allowing a direct comparison of the amount of damage that had occurred over 12 years – information directly translated to work notes on the drawings. Damage to structure and anchoring in exposed areas was extreme and led to the decision to document 100% replacement of terra cotta. This decision led to detailed documentation of unit types hoping this information would provide more informed bids. Scoping of rain conductors showed pipe in excellent condition and confirmed theory was wrong and that water was not entering the building at cracked and broken rain conductors. 


DOCUMENTATION

* 100% replacement
of steel at cornice

» Structural Allowance
for unknown
conditions

» Allowance for
additional re-
pointing, repair, and
replacement
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Presentation Notes
Utilized visual survey done for the 1994 project as a background for the new survey information, allowing a direct comparison of the amount of damage that had occurred over 12 years – information directly translated to work notes on the drawings. Damage to structure and anchoring in exposed areas was extreme and led to the decision to document 100% replacement of terra cotta. This decision led to detailed documentation of unit types hoping this information would provide more informed bids. Scoping of rain conductors showed pipe in excellent condition and confirmed theory was wrong and that water was not entering the building at cracked and broken rain conductors. 


DOCUMENTATION
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Presenter
Presentation Notes
Utilized visual survey done for the 1994 project as a background for the new survey information, allowing a direct comparison of the amount of damage that had occurred over 12 years – information directly translated to work notes on the drawings. Damage to structure and anchoring in exposed areas was extreme and led to the decision to document 100% replacement of terra cotta. This decision led to detailed documentation of unit types hoping this information would provide more informed bids. Scoping of rain conductors showed pipe in excellent condition and confirmed theory was wrong and that water was not entering the building at cracked and broken rain conductors. 


DOCUMENTATION

* Alternates and
amended scope
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DOCUMENTATION
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 Alternates and
amended scope




CONTRACTOR SELECTION

» Mason as General Contractor
versus Mason as Sub-Contractor

» Experience working with terra cotta

» Experience with historic buildings

FELETRARTARRAAN

L



Presenter
Presentation Notes
The U agreed to allow masonry contractors bid as the prime/general. This was beneficial to the project financially because a large percentage of the work (masonry) was not marked up as it was passed through a gc. Experience working with terra cotta was invaluable during the project because with this experience the mason was able to make informed decisions and recommendations to better the detailing, fabrication, and installation. Team approach.


CONSTRUCTION

» Keep project goals at the forefront of decision-making
* Encourage input from all team members

» Respect and utilize expertise of all team members




CONSTRUCTION

» Keep project goals at
the forefront of
decision-making

constructability

- Application of
structural allowance

- Schedule coordination


Presenter
Presentation Notes
Keep project goals at the forefront of decision-making, but remain flexible and open to changes during construction. 
Mortar mix example.
Application of structural allowance: once exposed it was determined that although the outrigger supports were deteriorated as seen during the investigation phase, the angle supports making up the steel armature at the cornice could be cleaned, primed, painted, and re-installed. Team determined the approach, using input on constructability from contractor. The outriggers were replaced 100%, while the angle supports remained. Header above the columns was similar – cleaned, primed, and painted the exposed steel beam and plate. Had initially planned to replace the plate. Revised during construction. 


CONSTRUCTION

« Encourage input
from all team
members

- Modifications to
original terra cotta
profiles
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Presentation Notes
Replacement units could be fabricated with an extended depth for increased bearing into the wall. The decision had been made to replace a high percentage of the brackets prior to discussion on the detail of the replacement units, because many of the brackets were damaged prior to the start of the project. The deteriorated steel was not fully supporting the terra cotta above and the brackets were taking on some of that weight. This had caused cracking and breaks because carrying the weight of the terra cotta was not something they were designed to do. Although the new brackets would be hung from the steel armature, as they were historically, the increased bearing provided a better balance of the load that was safer for the life of the assembly. This change was proposed by the contractor, evaluated by the architect, and approved by the owner in the field.


CONSTRUCTION

* Encourage input from all
team members

- Modifications to original
terra cotta profiles
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Presentation Notes
Similar to the bracket example, the units directly below the parapet caps were cast 4” deeper than the original units to provide better bearing, minimizing the load taken on by the relatively thin units below.


CONSTRUCTION

* Encourage input from all team
members

- Modifications to original terra
cotta profiles
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Presentation Notes
The decision was made to keep the units in the course directly above the cornice because the majority were sound and in good condition. We then modified the design detail to include a reglet to accommodate flashing of the sheet metal roof at the cornice. The change in slope, desire to be sure water would not be an issue again, and current best practices for flashing required a higher termination point than original. Again, a team effort was used. Trusted the mason’s expertise to cut the reglet sensitively into the historic terra cotta units. 


CONSTRUCTION

» Respect and utilize
expertise of all team
members

- Re-use, repair, replace
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Presentation Notes
QEA wrote memo outlining guidelines for re-use, repair, and replacement of existing terra cotta. Contractor evaluated individual units based on established guidelines and his own experience and expertise. Owner tracked cost savings gained from re-using and repairing terra cotta and determined, with input from other team members, other areas of the building requiring repair where money could be spent. Need to determine how much re-used and cost savings????
Replace: broken or missing webs, cracks thru the face that run deeper than the glaze, spalls that are 3” in diameter and greater, pieces requiring a change from the original design (brackets, eliminating roll caps at parapet and cornice to provide longer-life with lead t-caps),
Repair: spalls that are ¼” deep and greater, also simply painted spalls not visible from ground, and rebuilt some spalls (joints)


CONSTRUCTION

» Respect and utilize
expertise of all team
members

- Re-use, repair,
replace
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Presenter
Presentation Notes
QEA wrote memo outlining guidelines for re-use, repair, and replacement of existing terra cotta. Contractor evaluated individual units based on established guidelines and his own experience and expertise. Owner tracked cost savings gained from re-using and repairing terra cotta and determined, with input from other team members, other areas of the building requiring repair where money could be spent. Need to determine how much re-used and cost savings????
Replace: broken or missing webs, cracks thru the face that run deeper than the glaze, spalls that are 3” in diameter and greater, pieces requiring a change from the original design (brackets, eliminating roll caps at parapet and cornice to provide longer-life with lead t-caps),
Repair: spalls that are ¼” deep and greater, also simply painted spalls not visible from ground, and rebuilt some spalls (joints)



CONCLUSION

Successful team approach
resulted in:

 Damages repaired
« Causes eliminated
» Cost savings realized

» Expectations surpassed



Presenter
Presentation Notes
The positive working relationship and team approach between Owner, Architect, and Masonry Contractor resulted in a project that was successful on multiple levels.
Damage to the building was repaired and the issues contributing to the causes of the damage were eliminated.
A higher percentage of historic fabric than expected was retained.
Cost savings allowed work on other areas of the building that required repair.
This historic building and campus resource has been restored for many years of additional use.



CONCLUSION

 Masonry Institute of
Michigan award for
excellence in restoration



Questions and Discussion
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