
    
    

     
     

            

replaCing a failed building enCloSure: 
a CHallenging Canadian CaSe STudY 

luRiTA mCinTosh BlAnK, REWC, RRC, CDT 
Walter p. moore aNd assoCiates, iNC. 

920 Main Street, Tenth Floor, Kansas City, Missouri 64105
 

Phone: 816-701-2163 • Fax: 816-701-2200 • E-mail: lmcintoshblank@walterpmoore.com
 

S y m p o S i u m o n B u i l d i n g E n v E l o p E T E c h n o l o g y • n o v E m B E r 2 0 1 5 B l a n k • 1 0 7 

mailto:lmcintoshblank@walterpmoore.com


            

   

            

ABsTRACT 

It’s a simple idea: Tear off the old skin and put on a new one. Yet replacing a building 
enclosure is never a simple endeavor. The Centre is a residential, long-term care facility in 
central Saskatchewan. Since opening in 1986, water infiltration has plagued the facility, 
eventually leading to failure of the roofing and exterior wall systems and creation of health 
hazards for residents. Starting in 2011, the Centre embarked on an invasive remediation 
program that will demolish and reconstruct the above-grade building enclosure. The require
ment for the facility to remain in operation during the remediation work added another level 
of complexity to the already technically challenging prospect of detailing new thermal, water, 
and air barriers while dealing with mold remediation and atypical construction. 

sPEAKER 

lurita mCiNtosh blaNk, reWC, rrC, Cdt — Walter p. moore aNd assoCiates, iNC. 

LURITA MCInTOSH BLAnK is a materials conservator with Walter P. Moore’s diagnostics 
Group in Kansas City, where she is a core member of the building enclosure practice, focus
ing on faulty building enclosure systems, façade restoration, and historic preservation. 
She performs assessments and investigations into water leakage and waterproofing issues, 
with a specialized insight into the integration of detailing and materials. She is also deeply 
involved with the Association for Preservation Technology, serving on its board of directors. 
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replaCing a failed building enCloSure: 

a CHallenging Canadian CaSe STudY
 

NOT SUCH A SIMPLE IDEA, 
AFTER ALL 

It’s a simple idea: Tear off the old 
skin and put on a new one. Yet replac
ing a building enclosure is never a simple 
endeavor. The complicated dance of system 
coordination, phasing considerations, and 
technical issues is made all the more chal
lenging by layering on the needs of a criti
cal healthcare facility. Inevitably, problems 
arise, compromises are made, and decisions 
change. Throughout the course of the build
ing enclosure replacement at the Centre, 
the design and then the construction pro
cess would challenge the project team at 
every opportunity. 

A CENTRE WITH A PROBLEM 
Constructed in the mid-1980s by a 

developer who then offered a lease-to-own 
option on the building to a regional health-
care system, the Centre was built as a 
critical healthcare facility for patients with 
long-term physical and psychological dis
abilities (Figures 1 and 2). Consideration for 
the comfort of the patients and the residen
tial feel of the Centre is an important part 
of the facility. Dedicated to a “barrier-free” 
lifestyle, wards are organized as neighbor
hoods, patient rooms are homey private 
spaces, and the low-scale campus-style 
massing, along with the brick and stucco 

cladding, blends with the surrounding resi
dential construction. 

Virtually from the start, the Centre 
experienced issues with the weatherproof
ing of the envelope. Roof leaks, particularly 
at changes in the building face, became a 
chronic issue, but one that maintenance 
staff was generally able to keep under con
trol. Over time, the nuisance issues expand
ed into widespread leakage at the roof-to-
wall interface, around windows, and at the 
second-story floor line. Back-sloped grade 
conditions and landscaping that prevented 
positive drainage of surface water created 
stagnant conditions in the outdoor yards 
and allowed water to collect in the 
low crawl spaces under the neigh
borhood wings. Pervasive conden
sation, cold drafts, and unbalanced 
internal environmental conditions 
affected the comfort of residents 
and staff. At the end of the lease 
period, the regional healthcare sys
tem elected to purchase the build
ing. 

By the mid-2000s, despite sig
nificant annual expenditures and 
effort spent on repairs and stop
gap measures, the issues with the 
building enclosure had escalated 
to a point where maintenance staff 
was no longer able to adequately 

address the continued water and air leak
age. Additionally, a severe problem with 
mold growth in the exterior walls of the 
residential rooms had created a serious 
health hazard, not only for immune-com
promised residents, but also for staff and 
others who spent extended periods of time 
in affected areas. Because the Centre is a 
high-importance facility for the system, it 
typically operates at full capacity and runs 
a long wait list. Decommissioning rooms for 
repair and decontamination has a serious 
effect on operations and can be stressful for 
displaced residents. 

Figure 2 – Aerial image of the 
Centre, showing residential wings 

outlined in red and main atrium 
area outlined blue. Map data 
copyrighted by Google, 2015. 

Figure 1 – The Centre in 2010 prior to 
the enclosure replacement work. 
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Figure 3 – Deterioration found during the investigation, including water damage 
to the exterior sheathing, pullout failure of fasteners, and improper lapping of the 
building paper. 

UGLY ON THE INSIDE 
In 2010, Walter P. Moore’s diagnostics 

Group was engaged to perform a limited 
investigation into the causes of the building 
enclosure failures. At the time, the facility 
staff was focused on several specific loca
tions as likely culprits for the issues, with 
the leakage at the integral gutters being one 
of the primary concerns. Also at the time, 
the facility staff believed the worst of the 
conditions were isolated to the neighbor
hood wings and that the building enclosure 
at the central atrium was performing as 
intended. While the construction detailing 
at many locations—including the integral 
gutters—was troublesome and undoubtedly 
directed water into the exterior wall system, 
it became readily apparent that deficiencies 
within the control layers of the wall system 
itself were creating the majority of the dete
rioration conditions. 

At most locations, the exterior wall sys
tem was typical of low-rise commercial con
struction: metal studs with fiberglass batt 
insulation, unsealed poly sheet vapor barri
er at the interior side, gypsum sheathing at 
interior and exterior, and asphalt-saturated 
building paper for exterior water shedding— 
all clad with either cement stucco or brick 
veneer. Investigation openings uncovered 
numerous areas of saturated wall materials, 

and significant deterioration of the building 
paper and exterior sheathing was found 
(Figure 3). Extensive biological growth was 
also present at both the interior and the 
exterior sheathing and within the fiberglass 
insulation batts; openings made at previ
ously remediated rooms also uncovered 

areas of biological growth. Long-term water 
infiltration had also caused corrosion and 
deterioration of the light-gauge metal studs, 
raising concerns about the structural condi
tion of the wall framing in some locations. 

Based on the severity of the deterio
ration uncovered, conversations with the 
healthcare system transformed from discus
sions about repair options to discussions on 
the necessity of global intervention of the 
exterior wall and roofing systems; essen
tially, the entire building exterior (walls 
and roof) would need to be replaced. The 
facility was not prepared for nor capable 
of the large-scale closure recommended for 
the type of invasive remediation that was 
needed. Phasing of repairs and controlling 
the extents of work would be critical, as the 
facility would need to remain in full opera
tion during the construction. Only a small 
number of rooms would be available for the 
temporary relocation of residents on an as-
needed basis. 

PLANNING FOR PERFORMANCE 
Located in mid-Saskatchewan about 

150 miles north of Regina, the building is 
within ASHRAE Climate Zone 7—a very 
cold climate zone with an extreme temper
ate range, spanning from an average low 
of -4°F (-20°C) in the coldest month to an 
average high of 77°F (25°C) in the hottest 
month, according to the national Oceanic 
and Atmospheric Administration. Despite 

Figure 4 – WUFI analysis of existing wall section showing high moisture content in 
the fiberglass batt insulation. 
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Figure 5 – Diagram of typical wall sections showing existing wall system (left), the preferred 
replacement wall section not installed due to existing wall-thickness restrictions (center), and the 
new wall system as installed (right). 

having such a broad 
temperature range, cold 
weather and very cold 
weather dominate in 
this climate zone. 

During the course of 
the investigation, sev
eral methods to model 
the hygrothermal per
formance of the exist
ing wall system were 
investigated, and analy
sis of the various wall 
sections using Wärme 
Und Feuchte Instationär 
(WUFI), developed by 
Fraunhofer IBP, was 
very telling (Figure 4). 
In many ways, the per
formance modeling was 
simply verification of 
what the project team 
suspected: uncontrolled 
air and vapor movement 
through the exterior wall 
system, coupled with a 
failing exterior weath
erproofing system and 
a condensation point 
located at the interior drywall, had created 
saturated wall conditions perfect for pro
moting biological growth. 

One challenge with the performance 
modeling is that two-dimensional software 
methods either assume some level of per
fection of the performance in the system 
analyzed, or sometimes they can be modi
fied to assume a set rate of air leakage. For 
the Centre, the extreme deterioration found 
in some locations and the extent of distress 
observed overall indicated that even the 
most pervious performance model was likely 
overly optimistic about rates of air and 
moisture infiltration. 

At the time of the project, the local 
jurisdiction was still under the 2005 
national Building Code of Canada. Part 
5, “Environmental Separation,” provided 
code-minimum requirements for hygrother
mal performance of building enclosures, 
going as far as to require an air barrier 
and requiring either a vapor control layer 
or that analysis be performed to prove 
that the lack of a vapor barrier would not 
negatively affect the wall system or building 
operations. For the Centre, providing both 
a continuous air barrier and vapor-control 
layer were critical to the performance of the 

new wall assembly. In all cases, the design 
team strived to provide a new enclosure that 
would meet the requirements (or the intent 
of the requirements) of the current build
ing code (at the time of design, the 2009 
International Building Code) or better. 

To address the performance failures of 
the existing system, modeling of a number 
of exterior wall section options was also per
formed (Figure 5). The design team’s prefer
ence was to push the wall control layers 
to the exterior of the metal studs, creating 
what is sometimes called the “perfect wall” 
system. The existing construction, with batt 
insulation between the metal studs, created 
numerous opportunities for thermal bridg
ing and created condensation points within 
the wall assembly, even when insulated to 
current recommendations. Unfortunately, 
the complicated building form, with insets, 
bump-outs, and various features to be 
left in place (including balcony railings, 
doors and windows, storefronts, soffits, and 
other architectural features), meant that the 
building geometry could not accommodate 
an addition of several inches to the thick
ness of the exterior wall. 

The decision was made to reconstruct 
with batt insulation in the metal stud cav

ity, and the addition of a fully-sealed exte
rior air barrier and repairs to the existing 
vapor barrier were included to minimize 
the potential for future biological growth 
in the wall system. At areas where thermal 
bridging was created by building structure 
that could not be addressed as part of the 
building enclosure replacement scope, the 
addition of an air barrier and continuous 
insulation would greatly reduce the likeli
hood of future condensation. 

The replacement wall system was to 
include, from exterior to interior: 1) either 
brick cladding over an open cavity or stucco 
cladding over a drainage mat, 2) 1-inch air 
cavity, 3) vapor-permeable continuous air 
and water barrier membrane, 4) exterior-
grade gypsum sheathing, 5) fiberglass batt 
insulation at metal stud walls or rigid 
expanded polystyrene insulation at mason
ry walls, 6) polyethylene sheet vapor barrier, 
and 7) interior-grade gypsum sheathing 
with breathable paint finish. 

PLANNING FOR THE UNKNOWN 
It became apparent to the investigation 

and design team early in the project that the 
available record documents were somewhat 
lacking. Openings made during the investi-

S y m p o S i u m o n B u i l d i n g E n v E l o p E T E c h n o l o g y • n o v E m B E r 2 0 1 5 B l a n k • 1 1 1 



 
 

 

 

            

Figure 6 – Photo of investigation opening at residential room interior. Batt 
insulation has been removed to expose the biological growth and complete 
deterioration of exterior sheathing. 

gation uncovered construction at some loca
tions not represented in the architectural 
drawings, and poor coordination between 
the architectural and structural sets cre
ated much confusion about as-built condi
tions. While finding atypical conditions is 
not unusual when working with an existing 
building, it raised concerns about the reli
ability of the available documentation and 
the potential for a high number of unknown 
conditions. What would become apparent 
only later during construction was just how 
little the original record documents repre
sented the as-built construction. 

For any restoration project, allowing 
flexibility in the documents to respond 
to unknown or unexpected conditions is 
important for maintaining overall project 
cost and schedule. Typically, a combination 
of unit price work or allowances and contin
gencies billed at set time and material rates 
can be employed to address the majority of 
these conditions, and unforeseen circum
stances can be handled through change 
orders. Because the extent of some deterio
ration conditions was unknown (including 
biological growth, corrosion of metal studs, 
and damage to the vapor barrier and other 
construction to remain in place), an exten
sive list of unit price work was developed, 
with some work items to be priced at multi

ple quantities at the client’s request to help 
control costs and allow tight documentation 
of work performed. For example, pricing 
was requested for quantities of 1, 10, and 
100 sq. ft. of interior drywall replacement, 
with 100 sq. ft. being the area of the entire 
exterior wall in a typical residential room. 
Similarly, tiered unit prices were estab
lished for restoration of various interior 
finishes. 

THE “M” WORD 
Initially, highly limiting strictures were 

put on the project in terms of accessibility 
for the work. The facility wanted residents 
to remain in their rooms during replace
ment of the exterior walls—an impossibility 
given the need for strict climate control, 
healthcare infection control requirements, 
and the known presence of hazardous mate
rials and biological growth, aside from the 
noise and disturbance the work would cre
ate. The facility also wanted work to be per
formed completely from the exterior, with 
no interior access by construction workers. 
Again, given the level of demolition and 
reconstruction needed, this requirement 
was impractical. 

The design team strongly recommended 
that the entire exterior wall system—from 
masonry cladding to interior drywall—be 

removed and reconstructed, leaving only 
the metal studs and steel structural frame 
in place. Due to budgeting and scheduling 
concerns, the facility elected to replace inte
rior drywall and the existing vapor barrier 
only where visible biological growth was 
found. Requirements were also put in place 
to retain and reinstall a number of the exist
ing vinyl window units in the residential 
wings and to retain existing vinyl and alu
minum windows in the main area. 

Over the last several years, the facility 
had remediated biological growth issues 
in approximately 25% of the residential 
rooms and various public spaces; during 
the course of this project, another 50% of 
residential rooms and approximately 25% 
of public and administrative spaces had 
observable biological growth on the interior 
drywall that required some level of reme
diation. The extent of required replacement 
due to biological growth was one of the 
big unknowns in the project. For tender, a 
substantial quantity of unit price work to 
address this issue was included in the base 
bid, while the client also carried a sizeable 
contingency against which potential quanti
ty overruns could be billed. The contingency 
was used almost in its entirety. 

One of the primary reasons behind the 
design team’s recommendation for replacing 
all of the interior drywall was the potential 
for further biological growth inside the 
wall cavity after repairs had been made 
(Figure 6). For scheduling and cost-control 
purposes, the health system preferred to 
remediate only those locations with visible 
growth per the standards of its internal 
infection-control procedures. Dealing with 
biological growth in a healthcare facility 
required very strict hoarding (environmental 
isolation) procedures; affected rooms were 
isolated from the interior by a fully sealed 
chamber made of heavy-mil plastic sheeting 
and put under negative pressure to vent to 
the exterior. This prevented the infiltration 
of construction debris and dust and also 
prevented the release of spores or other bio
logical contaminants as a direct result of the 
demolition. Periodic monitoring of interior 
conditions by both the contractor and the 
facility staff was performed during the work 
to monitor air quality, temperature, and 
humidity. Strict minimum removal extents 
were put in place for contaminated porous 
building materials, which for this project 
were primarily limited to interior drywall; 
and an antimicrobial detergent wash was 
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applied to all remaining nonporous surfaces 
before any new construction was put in 
place. 

The practicality of this piecemeal 
approach to the biological growth remedia
tion has been much debated by the project 
team and the facility over the course of the 
project. As the construction approaches 
substantial completion (Figure 7), there may 
not have been much savings in either global 
time or costs using this approach, given the 
extent of remediation that has had to be 
performed; however, it has been useful for 
the flexibility in speedy turnaround of those 
residential spaces that required less or no 
remediation work. For this facility, the ben
efit in being able to reopen patient rooms 
ahead of schedule cannot be overestimated, 
as it provided important flexibility in the 
phasing of work where sometimes delays 
cannot be avoided. 

VERY FEW GOOD SURPRISES 
The paucity of information and rampant 

inaccuracies in the available record docu
ments created problems from the start. The 
project team was able to open concealed 
conditions at numerous locations, but it 
was found that conditions were rarely regu
lar from one area of the building to another. 
Inconsistencies as frustrating as highly pro
truding edges of slab conditions, irregular 
stud spacing, poorly executed construction, 
and cobbled-together light-gauge framing 
for sheet metal detailing were only some 
of the issues that were uncovered with the 
existing construction. 

The building’s structural frame was 
steel with light-gauge, metal-stud infill 
walls. neither the structural nor the archi
tectural documents provided information on 
the metal-stud gauge. During early demoli
tion work, it was found that the existing 
studs were 6-in. studs set at 16 inches on 
center, although this spacing was found to 
vary randomly as much as several inches. 
The studs were also 24-gauge, which is 
not a typical thickness for exterior wall 
use, much less for exterior walls that sup
port brick cladding. no evidence was seen 
in the field that the studs were distressed 
or deformed, and an engineering analysis 
showed that while atypical, the existing 
construction could sufficiently support new 
brick cladding. Conditions were also found 
where metal studs were hung unbraced to 
fly over lower-sloped roofs where no floor 
slab was present to support the gravity 

load of the metal stud wall. These areas 
were not detailed in the record documents. 
Unforeseen structural repairs to several 
locations were needed, above and beyond 
the expected corrosion of metal studs and 
tracks. 

Hot water lines for the residential room-
heating units were found in the exterior 
wall system, extending into poorly insulated 
exterior soffits before returning to the build
ing interior. This plumbing placement had 
not been previously known, and the facility 
was extraordinarily fortunate that freezing 
and failure of these lines had not occurred. 
Because the plumbing lines could not be 
relocated within the budget of this con
struction project, the lines were wrapped 
in plumbing insulation, the soffit assembly 
was fully insulated, and the air barrier 
membrane was installed continuously at 
the soffit and building setback below. 

Another inconsistency that necessitated 
changes to the contract was the poor con
struction of the framing that supported 
the cement plaster soffits. Again, this was 
a condition that was not detailed in the 
original construction documents. The as-
built construction of the soffit supports 
appeared to be randomly framed with light-
gauge metal (sometimes stud fragments and 
sometimes bent shapes) that was not set at 

regular spacing nor attached with regular 
connections. In one location, a large area of 
soffit framing had actually failed, but little 
distress to the cement plaster was yet vis
ible. Originally, the facility had elected to 
retain the existing soffits in place for cost 
reasons, but when the poor condition of the 
existing framing was uncovered, the existing 
soffits were removed and new metal panel 
soffits with a new support structure were 
installed (Figure 8). One benefit of removing 
the existing soffits was that it allowed the 
new air and water barrier membranes to 
extend to the top of the exterior wall, where 
before they were terminated at the elevation 
of the soffit, leaving openings for uncon
trolled cold-air infiltration. 

DEALING WITH WHAT REMAINS 
Transitioning to the existing architec

tural elements that were to be retained in 
place was a challenge at which the team 
was not always successful. Because of 
the complicated building geometries—par
ticularly at the balconies and low roof areas 
that formed the connections between the 
residential wings—the existing construction 
could not always be seamlessly integrated 
into the new construction. In some loca
tions, soft joints or reveals were able to 
conceal awkward transitions, but at oth-

Figure 7 – The Centre under reconstruction showing new sheathing and air barrier 
membrane installation. During the winter months, the scaffolding was enclosed 
and heated to allow work to continue. 
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Figure 8 – Cement plaster soffits replaced with new metal panel. Where roof 
ventilation was required, perforated panels were provided. 

ers, the air and water barriers were sealed 
as well as possible, and the cladding was 
trimmed to fit around existing features. At 
other locations, existing construction could 
be removed and reinstalled into the new 
wall system, but even this option sometimes 
required modifications to fit. 

At the main atrium area, the existing 
vinyl and aluminum window systems were 
initially planned to be reinstalled for cost 
purposes. But during demolition, so many 
units that were damaged or deteriorated to 
the point of failure were uncovered that the 
client opted midway through the project to 
replace all windows throughout the remain
ing construction. Decisions made during 
the design process about new window units 
were predicated on the need to blend the 
new units with the existing ones—hence 
the decision to return with residential-style 
vinyl windows. Alternate options, potentially 
to include units with longer anticipated 
service life or better thermal performance, 
would have been more thoroughly investi
gated if full window replacement had been 
included as part of the original contract. 
The new units were specified as double-
glazed with argon gas and a low-e coating 
with a maximum U-value 0.290 to allow 
competitive bid of local client-preferred win
dow suppliers. These windows were compa
rable to replacement units that had been 

installed by the facility over the last several 
years; they typically perform acceptably and 
do not promote condensation except in the 
extreme coldest weather. 

AT THE TOP OF IT ALL 
The existing spray-foam roofing created 

another integration challenge. Installed by 
the healthcare system at a number of its 
facilities over the last several years, the 
spray foam was intended to both pro
vide additional insolation value and to seal 
chronic roof leaks at skylights and parapets. 
Installation of the foam was not smooth, 
leaving low points for ponding water and 
debris to collect. The foam had also been 
sprayed up and over low parapets and roof 
edge conditions that needed to be removed 
as part of the wall replacement project. The 
tender documents included an allowance 
for the cutback and repair of the foam roof
ing to access still-leaking flashing locations 
and to reconstruct parapet walls. Water 
was found under the foam at multiple roof 
areas, but replacement of the foam roofing 
was unfortunately outside the scope of this 
project. 

Beyond the spray foam installed at the 
low-slope roofs, the majority of the facility 
was roofed with batten-seam metal panels. 
The facility had always battled localized 
leakage at valleys and at the integral box 

gutter, but dangerous ice damming was 
increasing in severity with each winter. In 
an attempt to minimize ice dam formation 
around doors and areas of the worst leak
age, maintenance staff had covered the 
integral gutter to encourage water shedding. 

Investigation openings created in the 
roofing system revealed that the metal pan
els were installed over 8 inches of extruded 
polystyrene insulation board and were sup
ported by continuous metal z-girts fastened 
to the metal deck. The z-girts entirely 
bypassed the insulation, creating a mas
sive thermal bridge running from eave to 
ridge. The waterproofing membrane under 
the insulation was generally in serviceable 
condition, although improper head-lap, the 
lack of flashing at penetrations, and other 
issues at valleys and transitions were likely 
contributing to the leakage. 

Aside from the performance issues, the 
facility did not feel that the bright green 
metal panels were in keeping with the resi
dential design of the facility and desired to 
change to brown asphalt shingle, which 
was the predominant roofing material in 
the neighborhood. This required a signifi
cant change in design for the entire roof
ing system. Asphalt shingle manufacturers 
and industry publications warn against 
the installation of shingles on unventilated 
roofs, as premature, heat-related deteri
oration of the shingles has been well-
documented; indeed, most asphalt shin
gle manufacturers either limit or preclude 
this condition in their standard warranties. 
The new roofing system would need to be 
designed as a ventilated system, but still 
fit within the thickness of the existing roof. 

To reduce the overall thickness of the 
new roofing system, a more efficient insula
tion—polyisocyanurate—was selected. Steel 
z-girts were again used to support the ply
wood nail base for the shingles, but thermal 
breaks were also installed. The nail base 
was elevated to provide a continuous venti
lation plenum that ran from the perforated 
soffit to the ridge vents. Airflow analysis 
was performed to verify the needed depth of 
the ventilation plenum and to ensure that 
even airflow could be achieved despite the 
numerous gables and changes in roof slope. 
To create the intake at the eave soffit and to 
resolve the persistent leakage of the integral 
gutters, the gutter area was infilled and the 
edge of the roof extended to support new 
hung gutters that were installed well out
side the plane of the exterior wall. 
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A LIGHT AT THE END 
OF THE TUNNEL 

At approximately the time of publica
tion of this article, the building enclosure 
replacement project at the Centre should be 
reaching substantial completion (Figure 9). 
It’s been several years of hard-won progress 
on a building that has tried to thwart the 
project team at every turn. While nothing 
is truly simple about replacing the exterior 
walls and roof of an existing building (espe
cially one that remains in full operation dur
ing the work), complications from deteriora
tion, structural distress, and unforeseen 
conditions all tested the capabilities and 
patience of the project team. 

For a comprehensive building enclosure 
replacement project, a number of lessons 
stand out as key components for the suc
cess of the project: 

•	 Honest and persuasive communica
tion with the client about the extent 
of deterioration and the quality and 
anticipated remaining service life of 
components and architectural fea
tures to remain 

•	 A critical evaluation of the practi
cality of phased or piecemeal work, 
along with its time and cost impli
cations, especially when multiple 
trades will be responsible for various 
components of the new assembly 

•	 While this project used the tradition
al design-bid-build delivery, early 
engagement of a construction man
ager in complex restoration projects 
is strongly recommended to ensure 
continuity of knowledge and overall 

Figure 9 – Completed area of exterior wall and roofing replacement at the Centre.
	

• 
project coordination. 
Education of the client about the 

able, compared to known as-built 
conditions, will advise the consul-

potential for changes to the contract 
or for delays due to unforeseen 
conditions and how this is common 
in restoration work, including the 
need to carry dedicated contingen
cies and allowances in the bid for 
such instances 

• 

tant as to the accuracy and reliabil
ity of the record documents. 
The execution of an organized and 
detailed field assessment to include 
testing, monitoring, and investiga
tion openings as appropriate. The 
need for verification of as-built con

• Analysis of the available record doc
uments, both for included informa
tion and for potential errors and/or 
omissions. The information avail

struction to minimize the potential 
for change orders during construc
tion is always worth the cost of the 
additional fieldwork. 
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