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1. INTRODUCTION
1.1

Terms of Reference and Scope of Services

aaaaaaaaaaaa to undertake the investigation of
the water leakages at the aaaaaaaaaaaa in aaaaaaaaaaaa.
We were retained by

The scope of our services was provided in our proposal letter dated

aaaa

and has been included in Appendix A for reference purposes. The
scope was limited to the identification of the sources of water leaks within the
sloped glazing identified by colors on the aerial photograph below:

Figure 1. The glazing in scope marked with colors: 1)violet, 2)green, 3)light blue, 4)red, 5)navy blue,
6)yellow. These colors and numbers are used to identify the glazing in the text below.

1.2

Assessment Methods
The assessment field work was carried out on site on the following days:


aaaa

(field review),

The field work consisted of a visual review of the sloped glazing.
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We were presented with telltale signs of leakage and the water
damage in the areas adjacent to the sloped glazing.



Upon observation of the interior water damage, we looked for any
exterior deficiencies which may be responsible for the leakage.



The sloped glazing was visually reviewed from areas accessible by
foot with aid of binoculars. We had been given no direct access to
sloped glazing from the interior at the time.



We did not observe the leakage first hand due to the absence of rain at
the time.



We did not water-test nor open the assemblies for investigation at this
time.

Observations and tests were conducted by Mr. Karol Kazmierczak (Kaz), the
Senior Building Science Architect. We were accompanied by Mr.

aaaaaaaaaaaa, the Chief Engineer at aaaaaaaaaaaa.
1.3

Documents Reviewed
We did not have opportunity to review any construction documents pertinent
to the building at this time.

2. ASSESSMENT OF CURRENT CONDITIONS
2.1

General Information

aaaaaaaaaaaa
aaaaaaaaaaaa as

aaaaaaaaaaaa,
identified by the aaaaaaaa County tax
appraiser’s office with tax ID aaaaaaaaaaaaaaaa.
The

is located under address

The hotel compound consists of four buildings joined by a common lobby, and
adjacent to a 2 storey parking garage. The 15 storey tower flanks the lobby
from the west side, two 5 storey towers from the south and east side, and a
single story building occupies the north-west corner, The structures were built
in aaaa. The primary cladding is a painted concrete precast. Fenestration
consists of aluminum strip windows, storefronts, sloped glazing, and unit
skylights. Each building is covered with a different roofing system. The roofing
above the lobby is a low-sloped TPO, allegedly installed approximately 5
years ago.
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Figure 2. Map of the hotel copied from

2.2

aaaa County tax appraiser’s webpage.

Sloped Glazing
2.2.1 Assembly
The sloped glazing within our scope consist of stick-built, painted
aluminum, four edge supported, dry-gasketed, hot-bent glass
assemblies. The typical length is approximately 83 feet, consisting of
21 glass fields, each approximately 4 foot wide. The sloped glazing is
either mitered at building corners, transitioning into the symmetrical,
perpendicular glazing, or capped with round clerestories. All fields are
fixed (inoperable) by design; therefore, no hardware was found. The
glass appears to be brown tinted lime-soda glass, covered with an
aftermarket surface film on the interior surface. No safety designations
were found on the glass. We did not verify whether the glass is
laminated or heat treated or annealed. The sloped glazing was
observed to be remedially sealed with a black silicone sealant from the
exterior.
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Figure 3. The typical sloped glazing assembly. The east corner of the south sloped glazing
above the lobby.

2.2.2 Relevant Observations, Findings, and Recommendations.
Organization of this list: Due to the number of the deficiencies and their
diverse locations, we sorted this list by the interior leaks, and marked
with the respective colors associated with the sloped glazing
assemblies for easy identification. Please refer to the Figure 1 for the
key plan and the color legend of the glazing.
1. Location: The walls below the north-west corner of the glazing #5
above the east side of the lobby.
Observations: We observed peeling paint,
discoloration, swelling and cracked gypsum
board. We also observed the glazing was
remedially face-sealed with a black silicone
sealant engaging beauty caps. We found
adhesive and cohesive failures of sealant
joints. Some joints and rivets were observed not sealed. Exterior glass
sealant lost adhesion to glass at several locations. No bond breaking
and backing was observed at sealant joints. Proportions of sealant
beads and substrate adhesion area were observed to be noncompliant
with the industry standards. No weep holes at the bottom rail were
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found. We observed the fasteners of the perimeter roofing termination
to be not sealed, a cohesively split sealant bead above the termination
bar, and the bare horizontal concrete surface lacking weather-resistive
layer. We observed a gap in the narrow depression of the parapet wall
adjacent to the glazing and covered by a rusted flashing. The 83 foot
long aluminum framing does not appear to have any mechanism
offering the movement relief. The roofing was observed to be blistered.
Overflow scuppers from the roof above are positioned to discharge
water onto the glazing.

Figure 4. The north-east corner of the south skylight above the lobby. Cracked GWB,
peeling paint.
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Figure 5. Roofing termination below the east skylight. The burst silicone sealant applied
onto asphalt mastic, with traces of unsuccessful repair. Termination bar fasteners not
protected by gasket washers or flashing. Weep holes missing at the bottom rail of the
sloped glazing.

Findings: The rain water intrusion originates from the joinery of the
north extreme of the sloped glazing, poorly and incompletely wetsealed, compromised by the thermal differential movements built-up
along the length of the framing, and the differential movement between
glass and aluminum. We also found deficiencies of the roofing
termination and the parapet wall possibly contributing to the damage.
Water can originate from the TPO penetrations along the termination
bars, split sealant joint above the termination bar, and the parapet wall.
Recommendations: (typical) Seal the sloped glazing joinery. Provide
means of drainage from the sill pan. Provide a flashing protecting the
roofing termination and the parapet wall. Provide a coping and flashing
to protect the parapet wall and the roofing termination. Fill the gap in
the parapet wall depressions with a precompressed, preformed seal.
Water-test to verify. Please also refer to the recommendations listed in
the paragraph #3 below.
2. Location: The north wall along the length of the lobby.
Observations: We were presented with
several leak areas along the length of the
wall, some marked by peeling paint and
discoloration far above the sloped glazing,
under the lobby's ceiling. We observed the
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fasteners of the perimeter roofing termination lacking weather
protection, the horizontal concrete surface of the parapet wall acting as
the only weather control layer, bare and cracked. We also observed
failures of the sealant in the concrete precast joints. We had no direct
access to the wall to verify the clerestories and the crest of the sloped
glazing.

Figure 6. The north wall of the lobby. Leakage is spread along the wall at several locations.

Findings: The rain water intrusion originates from the defective
perimeter roofing termination and the surface and joinery of the
concrete precast parapet wall above.
Recommendations: (typical). Provide a coping and flashing to protect
the parapet wall and the roofing termination. We also recommend a
close-up investigation of the wall and clerestories. Please also refer to
the recommendations listed in the paragraph #3 below.
3. Location: The east wall of the lobby.
Observations: We observed peeling paint,
discoloration, swelling and cracked gypsum
board, and spots covered with a white paint.
We also observed the glazing was remedially
face-sealed with a black silicone sealant
engaging beauty caps. Some caps were found to be distorted and the
remedial sealant failed or missing. Exterior glass sealant lost adhesion
to glass at several locations. No bond breaking and backing was
observed at sealant joints. Proportions of sealant beads and substrate
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adhesion area were observed to be noncompliant with the industry
standards. The 83 foot long aluminum framing does not appear to have
any movement-relieving mechanism. No weep holes at the bottom rail
were found. Overflow scuppers from the roof above are located to
discharge water onto the glazing. No access was provided to
investigate the conditions above the leakage areas, but it is reasonable
to surmise the parapet wall condition above the glazing is similar to the
parapet wall at the lobby roof, judging by the visible lack of coping.

Figure 7. East wall of the lobby. Signs of leakage spread at several locations along the
length of the wall.
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Figure 8. Sloped glazing above the east wall of the lobby. Disengaged beauty bar. Missing
remedial sealant.

Findings: The rain water intrusions appear to originate from the
assemblies above the sloped glazing.
Recommendation: Investigate the parapet wall and the glazing
transition above. Cure the conspicuous gaps in the weather protection.
Provide a coping and flashing to protect the parapet wall and the
roofing termination. Water-test to verify. Please also refer to the
recommendations listed in the paragraph #3 below.
4. Location: The walls below the north-east corner of the south glazing
above the lobby.
Observations: We observed peeling paint,
discoloration, swelling and cracked gypsum
board. We also observed the glazing was
remedially face-sealed with a black silicone
sealant engaging beauty caps. We also
observed an adhesive failure of remedial
sealant joints. Some joints and rivets were
observed not sealed. No bond breaking and backing was observed at
sealant joints. Proportions of sealant beads and substrate adhesion
area were observed to be noncompliant with the industry standards. No
weep holes were found along the bottom rail. The 83 foot long
aluminum framing does not appear to have any movement relieving
mechanism.

10

Figure 9. The north-east corner of the south skylight above the lobby. Adhesive sealant
failure.

Findings: The rain water intrusion originates from the joinery of the
east extreme of the sloped glazing, poorly and incompletely wetsealed, compromised by the thermal differential movements built-up
along the length of the framing, and the differential movement between
glass and aluminum.
Recommendations: (typical) Seal the sloped glazing joinery. Provide
means of drainage from the sill pan. Water-test to verify. Please also
refer to the recommendations listed in the paragraph #3 below.
5. Location: The south-east corner of the ceiling of the lobby between
the glazings #5 and #6.
Observations: We observed peeling paint
and discoloration of the interior finishes. We
observed the fasteners of the perimeter
roofing termination to be not sealed, and the
bare horizontal concrete surface lacking
weather-resistive layer. We also observed
sharp shards of broken glass on the roofing
surface. Numerous roofing blisters were found.
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Figure 10. South-east corner of the lobby. Peeling paint.

Figure 11. Corresponding roof corner above. Bare concrete coping, termination bar
fasteners. not protected by gasket washers, inaccessible and rusted depressions adjacent
to glazing.

Findings: The rain water intrusion originates from the defective parapet
wall assembly above.
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Recommendations: (typical) Provide a coping and flashing to protect
the parapet wall and the roofing termination. Fill the gap in the parapet
wall depressions with a precompressed, preformed seal. Please also
refer to the recommendations listed in the paragraph #3 below.
6. The north-west corner of the lobby between glazing assemblies #3
and #4.
Observations: Swollen gypsum ceiling,
peeling paint and discoloration were observed
below the inaccessible interior area located
directly below the north end of the west
glazing #3 and in vicinity of the corner of the
skylight #4 . We observed the glazing was remedially face-sealed with
a black silicone sealant engaging beauty caps. We also observed an
adhesive failure of remedial sealant joints of the sloped glazing
assemblies. Some joints and rivets were observed not sealed. No bond
breaking and backing was observed at sealant joints. Proportions of
sealant beads and substrate adhesion area were observed to be
noncompliant with the industry standards. Some profiled were
observed disengaged on both sloped glazings. Holes were observed
evacuated by fasteners. No weep holes were found along the bottom
rail. The 83 foot long aluminum framing of the sloped glazing #3 has
two movement relieving joints but the fillet wet seal bridging it appears
intact, and the joints are bridged by horizontal cover plates and
flashing. The 83 foot long runs of the sloped glazing #4 have no
movement reliefs. This observation was confirmed by a snapping
sound coming from the glazing at irregular intervals, while the
insolation changed. The spray foam roofing at the roof door threshold
above the suspect area was observed to be damaged. The roofing was
observed to be blistered. We found no sealant in one precast cladding
joint between the sloped glazing and clerestory, and the second
exhibited the adhesive failure. Seals of plumbing penetrations were
observed cracked. Microbial growth was observed on the exterior face
of the west and north walls. Overflow scuppers from the roof above are
located to discharge water onto the skylight #3.
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Figure 12. The north-west corner of the lobby. Swollen GWB, peeling paint.

Figure 13. The north-west corner of the lobby. Missing sealant in the precast joint.
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Figure 14. The north-west corner of the lobby. North end of sloped glazing #3.
Disengaged fasteners, missing seal.

Figure 15. The north-west corner of the lobby. Bridged movement joint.
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Figure 16. The north-west corner of the lobby. Sealant failure at the precast joint.

Figure 17. The north-west corner of the lobby. Failed seals at plumbing penetrations
through the walls.

16

Figure 18. The north-west corner of the lobby. Cohesive sealant failure at the crest of the
sloped glazing #4.

Findings: The rain water intrusion originates from the joinery of the
north extreme of the sloped glazing, poorly and incompletely wetsealed, compromised by the thermal differential movements built-up
along the length of the framing, and the differential movement between
glass and aluminum. There are also several other conspicuous
sources that may be contributing to the leakage, such as the open
concrete precast joint.
Recommendations: (typical) Re-fasten the disengaged profiles. Seal
the sloped glazing joinery. Provide means of drainage from the sill pan.
Seal the precast joints and penetrations. Repair the adjacent roofing.
Water-test to verify. Please also refer to the recommendations listed in
the paragraph #3 below.
7. Location: South-west corner of the lobby, in front of the reception
desk.
Observations: Swollen gypsum ceiling,
peeling paint and discoloration of the interior
finishes were observed below the transition
between the sloped glazing and roofing. The
flashing at this transition is sloped toward the
glazing. We observed an adhesive failure of remedial sealant joints of
the flashing and the sloped glazing above. Some joints were observed
not sealed. No weep holes were found along the bottom rail.

17

Figure 19. The south-west corner of the lobby. Swollen gypsum ceiling, peeling paint and
discoloration.

Figure 20. The south-west corner of the lobby. Low flashing with reverse slope,
missing/sealed weepholes, adhesively failing remedial sealant.

18

Figure 21. The south-west corner of the lobby. Low flashing with reverse slope,
missing/sealed weepholes, adhesively failing remedial sealant. Sealant of fastener's head
peels easily off.

Findings: The rain water intrusion originates from the defective flashing
between the roof and sloped glazing.
Recommendations: Re-build the flashing to allow for water shedding
and discharge. Re-seal the sloped glazing. Please also refer to the
recommendations listed in the paragraph #3 below.
8. Location: South-west corner of the lobby.
Observations: The hotel staff reported the
latest leak was observed by approximately
one year ago. No visible signs of leakage
were observed during our visit. We could not
directly access the area.
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Figure 22. South-west corner of the lobby. No signs of leakage.

Recommendations: Conduct close-up investigation.
9. South-east corner of the lobby - ground
level at the corner glazing area. We have
not investigated the leakage presented to
us.

10. The set of sixteen unit skylights above the
entrance canopy.
We have not
investigated the leakage presented to us.
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3. RECOMMENDATIONS
The following sections outline remedial work that is required to address the areas of
defective construction and to repair the observed failures. Further assessment is
also recommended to confirm specific items noted during the course of our
assessment work. The reader should also consult the recommendations listed below
the each leak item in the paragraph #2 above.

3.1

Sloped Glazing
The following repairs are recommended to address the leakage generally
observed at the sloped glazing:
Wet Sealing. The system that was originally designed to collect and drain
water has been changed to a barrier system when wet sealed. Due to the
inherently inferior nature of the barrier system, the repairs may be estimated
to last maximum 3-5 years, and should be repeated at such interval.
We recommend the sloped glazing is re-sealed per the attached specification
section 079200 titled "Joint Sealants." We recommend the disengaged
aluminum profiles are re-fastened securely before the remedial sealing takes
place. The weepholes should be found and open if sealed over or drilled new
at 1/4" diameter, two per each 4 foot-long sill pan section.
Making a leaking glazing system watertight by wet sealing it requires a
thoroughness. Barrier systems must completely shed all water at the outer
plane of the assembly. The philosophy for this water management concept is
that no water shall be allowed to penetrate within the framing and glass or at
the perimeter. All joints and junctures must be completely sealed.
Therefore, we recommend the adherence to the specification is monitored
and tested by a building enclosure commissioning agent during the remedial
work. The item of crucial importance is the preparation of joints before
resealing, including the removal of the old sealant and the installation of bond
breakers.
Note: We have a reason to suspect the sloped glazing may not be laminated,
rendering it unsafe and non-compliant with the building code in force when
the building was permitted. If this is confirmed, we recommend a safety
netting is installed under the sloped glazing per the original code
requirements or the entire glazing is replaced.

3.2

Parapet Walls
The following alterations are recommended to address the leakage observed
at the roofing perimeters. The alterations would require a detailed design by a
building enclosure design professional and a building permit:
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We recommend that a butyl self-adhering membrane is continuously adhered
onto the horizontal surface of the parapet wall and lapped over the
termination bar per the specification section 073010 "Roofing Underlayment,"
which is attached to this report. The parapet wall depression gaps with a
preformed, precompressed seals composed of plastic foam covered with a
waterproofing material, and a butyl adhesive. A coping of architectural choice
should be installed to protect the butyl membrane from UV exposure. We
recommend a concrete precast coping is used to maintain the current look of
the wall from the exterior. The coping should allow for the differential
movements of the precast wall panels, aluminum framing, and the coping
itself. Any fastener penetrations should be sealed with a butyl sealant per
manufacturer's requirements.

Figure 23. Conceptual sketch of the parapet wall alteration. Vertical section.

3.3

Concrete Precast Cladding
The following repairs are recommended to address the leakage observed at
the wall joints.
Re-seal the precast joints per the attached specification section 079200.

3.4

Aluminum Flashing
The following repairs are recommended to address the leakage identified in
front of the reception desk (described in point #2.2.2.7 above). Both repairs
would require exploratory opening and a detailed design by a building
enclosure design professional:
Remove the existing flashing. Replace with a new flashing, sloped outward,
and picking water from the sill pan. Flashing seams should be sealed in a
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manner allowing for differential movement without seal failure. Re-seal the
per the attached specification section 079200.

Figure 24. Conceptual sketch of the flashing repair. Vertical section.

Alternatively, cut and remove the beauty caps 4" above the flashing, clean
and degrease the surfaces and apply a continuous preformed silicone
membrane sealed directly to the bottom edges of glass and the bottom of the
existing flashing. Provide weeps along the bottom edge.

3.5

Further Assessment/Testing
Based on our limited access and the large number of reported and observed
deficiencies, we recommend further visual investigation. We recommend an
exploratory opening is performed below the glazing #2 in order to produce
design and specification of its repair. We recommend all repairs are
monitored by building enclosure commissioning agent, and a water-testing is
conducted following the repairs in order to segregate deficiencies and verify
the effectiveness of repairs. We also recommend the safety of the sloped
glazing is verified.

3.6

Summary
The observations led to the identification of the potential sources of the leaks
experienced in the aaaaaaaaaaaa. The alternative courses of repairs
and alterations outlined above and differing in the cost and durability are
recommended to correct the observed issues.
The comments contained in this report are not to be viewed as being fully
comprehensive in nature, but are representative of observed conditions. We
have no other direct knowledge of (and offer no warranty regarding) any
concealed conditions that may subsequently affect the performance of the
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various building structures, support and anchorage systems beyond what was
revealed during our site visit.
We reserve the right to alter or amend our comments regarding these items if
new circumstances associated with the condition of the project site or
materials are brought to light by further investigations at a later date. If you
have any questions regarding these observations or our general conclusions,
please contact me at your earliest convenience at my cellular number (786)
877-7108.

Karol Kazmierczak AIA,ASHRAE,CSI,CDT,LEED-AP, NCARB
Senior Building Science Architect

APPENDIX A:
Scope of Services

SECTION 07920
JOINT SEALERS

PART 1 GENERAL
1.01

SUMMARY
A.

General: Comply with Contract Documents. Comply with local
building codes and governing agencies having jurisdiction. Where
governing codes are in conflict with these specifications and Contract
Documents, comply with the more stringent requirements.

B.

Section Includes:
Materials, labour, equipment, protection, and
performing operations in connection with the work included in this
section in conjunction with the exterior facade restoration project
covered by this Contract, complete, in accordance with the Drawings,
Specifications, General and Supplementary Conditions, and codes of
governing agencies having jurisdiction, including but not limited to the
following:
1.

The aluminum-to-aluminum and aluminum-to-glass joints shall
be removed, clean surfaces of existing joints, apply bond
breaker tape at all fillet joints, apply primer where recommended
by sealant manufacturer and install new sealant.

2.

The precast-to-precast joints shall be removed, clean surfaces
of existing joints, apply bond breaker rod and primer where
recommended by sealant manufacturer and install new sealant.

3.

The joints above the east roofing termination bar shall be
completely removed, clean surfaces of existing joints, apply
primer where recommended by sealant manufacturer and install
new sealant.

4.

Perform field mock-ups demonstrating application methods
under the observation of Owner and Architect.

5.

Provide your own scaffolding as required for the Work of this
Contract.

6.

All removed and spent materials should be properly and legally
disposed off.

l.02

REFERENCES
A.

1.03

Except as otherwise specified or where more stringent requirements
are indicated, comply with the most recent requirements and
recommendations of documents listed below. Use the most recent
revision of referenced standards where applicable.
1.

American Architectural Manufacturers' Association (AAMA)

2.

American National Standards Institute (ANSI)

3.

American Society of Civil Engineers (ASCE)

4.

American Society for Testing and Materials (ASTM)

5.

Brick Institute of America (BIA)

6.

Department of Environmental Protection (DEP)

7.

General Services Administration (GSA)

8.

National Terra Cotta Society

9.

Occupational and Safety, Hazards Association (OSHA)

9.

Glazing Association of North America (GANA)

SYSTEM DESCRIPTION
Contract Documents define design
A.
Design Requirements:
intent and performance requirements. Drawings show approximate
dimensions, sealant joint profiles and locations. The documents are
being issued for bidding without complete detailing.
As a
consequence, each bid or proposal shall be accompanied by complete
proposal drawings, clearly describing the proposed system. Contractor
is responsible for final layout, field measurements and verification,
certificates, permits, filing, and related documentation.
B.

1.04

Performance Requirements: Provide joint sealers that have been
produced and installed to establish and maintain watertight and airtight
continuous seals without causing staining or deterioration of joints or
joint substrates.
Provide joint sealers capable of withstanding
conditions specified.

SUBMITTALS

1.05

1.06

A.

Product Data: Submit manufacturer's technical data for each product
required, including instructions for substrate preparation and joint
sealer application.

B.

Submit scope drawings for typical areas of building. Prior to submitting
documents for approval, submit an itemized list of specification
requirements and restoration drawings and detail requirements which
are not embodied in the contract, or intended contract, for work in this
section. Identify specification page and paragraph, or restoration
drawing, elevation, plan, section or detail for each item. Deviations not
specifically identified shall not be deemed valid in submittal review. If
there are no deviations, provide written statement of full compliance
with architectural drawings and specifications. Failure to provide an
itemized list of deviations or statement of full compliance shall, at
reviewers' discretion, be cause for return of submittals without review.

C.

Samples: Submit manufacturer's standard bead samples consisting of
strips of actual products showing full range of colors available.

D.

Test Reports: Submit joint sealer-substrate test results from a
recognized independent testing laboratory to verify compatibility of
proposed joint sealers with substrates. Test results shall confirm
sealant adhesion, compatibility of substrates and absence of staining
for relevant substrates.

E.

Certificates: Submit certificates from manufacturers that their products
comply with specifications and are suitable for the uses indicated, and
required to provide a complete installation.

QUALITY ASSURANCE
A.

Qualifications:
Submit qualification data complying with the
requirements specified. Include a list of completed projects of similar
scope with project names, addresses, Architect and Owner’s names,
plus other information describing project details.

B.

Pre-Construction Field Testing: Prior to application of joint sealants,
field test adhesion to joint substrates as recommended in ASTM C962.

C.

Pre-Installation Meetings: Attend pre-installation meetings with Owner,
Construction Manager, Architect, General Contractor and restoration
Sub-Contractors. Parties present shall visually inspect mock-up areas
and discuss outstanding issues necessary for project commencement.

DELIVERY, STORAGE, AND HANDLING

1.07

1.08

1.09

A.

Deliver materials in original unopened containers with labels indicating
manufacturer, expiration date, and other pertinent data.

B.

Store and handle materials to prevent their deterioration or damage
due to moisture, temperature changes, contaminants, or other causes.

PROJECT/SITE CONDITIONS
A.

Environmental Conditions: Do not install joint sealers when air and
surface temperatures are outside the limits permitted by the joint sealer
manufacturer, or when joint substrates are wet, dirty, or contain frost.

B.

Existing Joint Conditions: Do not proceed with installation of joint
sealers when joint widths or joint depths are outside tolerances
established by the joint sealer manufacturer.

C.

Protection of Work:
1.

Do not remove existing joint sealers unless replacement
material is available for immediate replacement. Do not leave
open joints unprotected over night or during weather conditions
that may be damaging to the building interior.

2.

Protect joint sealers from contamination or damage, so that they
are without deterioration or damage at time of substantial
completion.

3.

Remove damaged or defective joint sealers and re-seal joints to
match original work.

SEQUENCING
A.

Coordinate with requirements of other trades. Defer installation at
obstructed areas, and install materials when obstructions are removed.

B.

Coordinate with requirements of Owner, Construction Manager and
General Contractor. Defer installation at hoist runs and other areas
designated by Owner, Construction Manager and General Contractor
and install materials when directed.

WARRANTY
A.
Provide written warranty agreeing to repair or replace, at no cost to
Owner, defective materials
and workmanship for twenty (20) years

from the date of Substantial Completion. Defective
workmanship shall include, but are not limited to:

materials

and

1.
Abnormal deterioration, aging or weathering of work and
adjacent surfaces.
2.

Water and/or air Leakage as a result of such deterioration.

3.

Staining of adjacent surfaces by materials used.

4.
Sealant loss of adhesion, loss of cohesion, cracking or
discoloration.
5.
Sealant failure due to building or joint movements up to the
limits prescribed by Sealant
Manufacturer.
6.

Cracks or bubbles on sealant surface.

PART 2 PRODUCTS
2.01

GENERAL
A.

Compatibility: Provide joint sealers, joint fillers and related materials
that are compatible with one another and with joint substrates, as
demonstrated by testing and field experience.

B.

Colors: Provide colors of joint sealers to match existing sealant colors
or as specified by Owner.

C.

Equivalents: For the purpose of these specifications, “equal” and
“equivalent” shall have the same meaning.
Where, in these
specifications, certain kinds, types, brands, or manufacturers of
materials are named, they shall be regarded as the minimum required
standard of quality. Where two or more are named these are
presumed to be equal, and the contractor may select one of the items.
If the contractor desires to use any kind, type, brand, or manufacturer
of material other than those named in the specification, he shall
indicate in writing, at the time bids are due, what kind, type, brand, or
manufacture is included in the base bid for the specified items, and
submit information describing, in specific detail, where it differs from
the quality and performance required by the base specifications, and
such other information as may be required by Owner.

D.

Suitability: Comply with recommendations of sealant and substrate
manufacturers for selection of sealants and tapes which have

performance characteristics suitable for applications indicated and
conditions at time of installation.

2.02

E.

Electrometric Sealant Standard: Provide manufacturer's standard
chemically curing, electrometric sealant of base polymer indicated
which complies with ASTM C920 requirements, including those for
Type, Grade, Class and Uses.

F.

Staining: Test staining of precast substrate after 14 days at 50 percent
compression, [158 degrees F] [70 degrees C] in accordance with
ASTM C1248. No staining allowed.

MATERIALS
A.

Joint Sealer:
1.
One-Part Non-Acid-Curing Silicone Sealant: ASTM C920
Type S; Grade NS,
and complying with the following
requirements for modulus and additional joint movement
capability. Oil base sealants are not acceptable.
a.
Low Modulus: Class 100/50. Tensile strength of 45
PSI or less at 100 percent elongation when tested per
ASTM D412 after 14 days at 77 degrees F. and 50
percent relative humidity. “Dow Corning 790" by Dow
Corning Corp. or “approved equal.”
b.
Medium Modulus: Class 50. Tensile strength of
not less than 45 nor more than 75 PSI at 100 percent
elongation when tested per ASTM D412 after 14 days at
77 degrees F. and 50 percent relative humidity. “Dow
Corning 795” by Dow Corning Corp. or “approved equal.”

B.

Backer Rod: Sealant backer rod shall be closed cell, non-gassing, and
circular in shape. Use various rod sizes to accommodate joint sizes.
Provide joint depth and section profile as recommended by the sealant
manufacturer. Backer rod must be compatible with joint sealer.
Provide manufacturer test data certifying that the product is nongassing.

C.

Bond-Breaker Tape: Use bond breaker tape to prevent three sided
adhesion only where it is not possible to properly install backer rod,
and where restoration details specifically required it. Bond breaker
tape shall be polyethylene tape or other plastic tape to prevent bond
between sealant and materials at back of joint. Bond breaker shall be

as recommended by sealant manufacturer. Provide self-adhesive tape
where applicable.
D.

2.03

Miscellaneous Materials:
1.

Cleaning Solvents and Primers: Where required, use only types
recommended and approved by sealant manufacturer and
substrate finish manufacturer/ applicator as demonstrated by
pre-construction joint sealant-substrate laboratory tests and field
tests. Use in strict accordance with manufacturer’s written
recommendations. Do not use cleaners or primers capable of
staining or harming in any way joint substrates and adjacent
surfaces. Use cleaners and primers formulated to promote
optimum adhesion of sealants with joint substrates.

2.

Masking Tape: Use masking tape to protect adjacent surfaces
where required to provide a neat consistent finish. Use nonstaining, non-absorbent type compatible with joint sealants and
adjacent surfaces.

SOURCE QUALITY CONTROL
A.
Source for Materials: Obtain joint sealer materials from a single
manufacturer for each different product.

PART 3 EXECUTION
3.01

EXAMINATION

A. Examine joints indicated to receive joint sealers, with installer present, for
compliance with requirements for joint configuration, installation tolerances and
other conditions affecting joint sealer performance, prior to work commencement
and report all conditions which may be detrimental to the work specified to be
performed. Such report shall be in writing addressed to Owner. Do not proceed
until conditions have been corrected and as directed by Owner.
3.02

PREPARATION
A.

Joints to be sealed and caulked shall be thoroughly cut, raked and
cleaned of existing caulking, grout, mortar, and all other debris in an
approved manner before sealing and caulking materials are applied.
Clean out joints immediately before applying joint sealers to comply
with recommendations of joint sealer manufacturers.

B.

Use solvents and joint primers to comply with joint sealer
manufacturer's recommendations. Confine primers to areas of joint

sealer bond and not on adjoining surfaces. Do not allow solvents to air
dry without wiping.

3.03

APPLICATION
Comply with joint sealer manufacturers' printed
A.
General:
installation instructions, except where more stringent requirements
apply. Joint substrates shall be thoroughly clean and dry before
installation of sealant and caulking materials. Do not install sealant
and caulking materials if temperatures are below 40 degrees F.

3.04

B.

Backer Rod: Install backer rods or bond breaker tape as required. Do
not leave gaps between ends of joint fillers. Do not stretch, twist,
puncture or tear joint fillers. Do not use absorbent joint fillers which
have become wet prior to sealant application. Replace unacceptable
joint fillers prior to sealant application.

C.

Application of Sealants: Apply sealants using proven techniques that
result in sealants directly contacting joint substrates, completely filling
joints and providing uniform, cross-sectional shapes and depths for
optimum sealant movement. Mask adjacent surfaces if necessary to
protect them from sealants.

D.

Tooling of Non-sag Sealants: Tool sealants to form smooth, uniform
beads to eliminate air pockets and to ensure adhesion of sealant with
sides of joint. Remove excess sealants from adjacent surfaces.
Provide concave joint configuration per ASTM C962.

FIELD QUALITY CONTROL
A.

Materials and workmanship shall be subject to observation by Owner
and Owner designated representatives at all times.
These
observations shall not relieve Contractor from the obligation to provide
materials conforming to all the requirements of the Contract
Documents and matching approved samples.
Contractor shall
promptly correct any deficiencies reported and shall carry out his own
quality control measures. Necessary access to perform observations
shall be provided by Contractor at no additional cost to Owner.

B.

Random Field Sealant Pull Testing: Periodically test sealants, in
place, for adhesion, using methods recommended by sealant
manufacturer. Promptly replace any sealant which does not adhere,
fails to cure, or fails to perform as specified by the sealant
manufacturer.

C.

3.05

CLEANING
A.

3.06

Field Water Testing: Perform two field water tests on completed areas
including as many conditions as possible. If leakage occurs during
testing re-mediate and re-test two additional locations.

Clean off excess sealants or sealant smears as work progresses by
methods and materials approved by manufacturers of joint sealers.
Remove masking tape when no longer required.

PROTECTION
A.

Protect joint sealers during and after curing period from contact with
contaminating substances or from damage resulting from construction
operations or other causes so that they are without deterioration or
damage at time of Substantial Completion. If, despite such protection,
damage or deterioration occurs, cut out and remove damaged or
deteriorated joint sealers immediately and reseal joints with new
materials to produce joint sealer installations indistinguishable from
original work.

END OF SECTION

SECTION 073010
ROOFING UNDERLAYMENT
PART 1 - GENERAL
1.1

SUMMARY
A.

General: Comply with Contract Documents. Comply with local
building codes and governing agencies having jurisdiction. Where
governing codes are in conflict with these specifications and Contract
Documents, comply with the more stringent requirements.

B.

Section Includes:
Materials, labor, equipment, protection, and
performing operations in connection with the work included in this
section in conjunction with the exterior facade restoration project
covered by this Contract, complete, in accordance with the Drawings,
Specifications, General and Supplementary Conditions, and codes of
governing agencies having jurisdiction, including but not limited to the
following:
1.

C.

The through-wall flashing protecting the existing parapet walls
and perimeter roofing terminations.

Referenced Standards: Comply with the requirements of the following
standards published by ASTM International to the extent referenced in this
section.
1. ASTM D412 - Standard Test Methods for Vulcanized Rubber and
Thermoplastic Elastomers - Tension.
2. ASTM D461 - Standard Test Methods for Felt.
3. ASTM D 903 - Standard Test Method for Peel or Stripping Strength of
Adhesive Bonds.
4. ASTM D1970 - Standard Specification for Self-Adhering Polymer
Modified Bituminous Sheet Materials Used as Steep Roofing
Underlayment for Ice Dam Protection.
5. ASTM D3767 - Standard Practice for Rubber—Measurement of
Dimensions.
6. ASTM E96 - Standard Test Methods for Water Vapor Transmission of
Materials.

1.2
A.

SUBMITTALS
Product Data: Submit manufacturer's technical data for each product
required, including instructions for substrate preparation and joint sealer

application.
B.

Submit scope drawings for typical areas of building. Prior to submitting
documents for approval, submit an itemized list of specification
requirements and restoration drawings and detail requirements which are
not embodied in the contract, or intended contract, for work in this section.
Identify specification page and paragraph, or restoration drawing, elevation,
plan, section or detail for each item. Deviations not specifically identified
shall not be deemed valid in submittal review. If there are no deviations,
provide written statement of full compliance with architectural drawings and
specifications. Failure to provide an itemized list of deviations or statement
of full compliance shall, at reviewers' discretion, be cause for return of
submittals without review.

C.

Samples: Submit manufacturer's standard bead samples consisting of
strips of actual products showing full range of colors available.

D.

Test Reports: Submit joint sealer-substrate test results from a recognized
independent testing laboratory to verify compatibility of proposed joint
sealers with substrates. Test results shall confirm sealant adhesion,
compatibility of substrates and absence of staining for relevant substrates.

E.

Certificates: Submit certificates from manufacturers that their products
comply with specifications and are suitable for the uses indicated, and
required to provide a complete installation.

1.3

QUALITY ASSURANCE

A.

Qualifications: Submit qualification data complying with the requirements
specified. Include a list of completed projects of similar scope with project
names, addresses, Architect and Owner’s names, plus other information
describing project details. Manufacturer: Minimum 10 years experience
producing roofing underlayment. Manufacturer:
Minimum 10 years
experience producing roofing underlayment.

B.

Pre-Installation Meetings: Attend pre-installation meetings with Owner,
Construction Manager, Architect, General Contractor and restoration SubContractors. Parties present shall visually inspect mock-up areas and
discuss
outstanding
issues
necessary
for
project
commencement.Regulatory Requirements: Comply with requirements of
authorities having jurisdiction and applicable codes at the location of the
project.

1.4
A.

DELIVERY, STORAGE, AND HANDLING
Deliver materials and products in unopened factory labeled packages.

Protect from damage.
B.

Cover materials and store in dry condition between temperatures of 40 and
90 degrees F (5 and 32 degrees C). Use within one year of date of
manufacture. Do not store at elevated temperatures as that will reduce the
shelf life of the product.

PART 2 - PRODUCTS
2.1
A.

2.2
A.

MANUFACTURER
Roofing Underlayment:
Provide Grace Ultra by Grace Construction
Products, 62 Whittemore Avenue, Cambridge, MA 02140, Toll Free 866333-3726, www.na.graceconstruction.com.
MATERIALS
Self-Adhering Sheet Membrane Roof Underlayment: Provide Grace Ultra
by Grace Construction Products with the following characteristics:
1. Material: Cold-applied, self-adhering membrane composed of highdensity cross-laminated polyethylene film coated on one side with butyl
rubber adhesive. Polyethylene film shall have an embossed, slipresistant surface.
2. Membrane Thickness: 30 mils (0.76 mm) per ASTM D3767 Method A.
3. Membrane Tensile Strength: 250 psi (1720 kN/sqm) per ASTM D412
Die C Modified.
4. Membrane Elongation: 250 percent per ASTM D412 Die C Modified.
5. Low Temperature Flexibility: Unaffected at -20 degrees F (-29 degrees
C) per ASTM D1970.
6. Adhesion to Plywood: 3.0 lb/in. width (626 N/m) per ASTM D903.
7. Maximum Permeance: 0.05 perms (2.9 ng/sgms Pa) per ASTM E96.
8. Maximum Material Weight Installed: 0.22 pounds/sqft (1.1 kg/sqm) per
ASTM D461.
9. Service Temperature: 300 degrees F (148 degrees C).
10. Compatibility:
Compatible with all substrates, non-oxidizing, no
asphaltic odor. Suitable for use under all types of sloped roofing.
11. Adhesive: Butyl, containing no asphalt.

B.

Accessories:
Water-based Perm-A-Barrier® WB Primer by Grace
Construction Products.

C.

Sealant: Butyl sealant approved by the manufacturer and compatible with all
substrates.

PART 3 - EXECUTION
3.1
A.

3.2
A.

EXAMINATION
Prior to start of installation, inspect existing conditions to ensure surfaces
are suitable for installation of roofing underlayment. Verify flashing has
been installed. Starting work indicates installers acceptance of existing
conditions.
INSTALLATION
Installation: Install roofing underlayment on sloped surfaces at locations
indicated on the Drawings. Strictly comply with manufacturer’s installation
instructions including but not limited to the following:
1. Schedule installation such that underlayment is covered by roofing
within 60 days.
2. Do not install underlayment on wet or frozen substrates.
3. Install when surface temperature of substrate is a minimum of 40
degrees F (5 degrees C) and rising.
4. Remove dust, dirt, loose materials and protrusions from deck surface.
5. Install membrane on clean, dry, continuous structural deck. Fill voids
and damaged or unsupported areas prior to installation.
6. Prime concrete and masonry surfaces using specified primer at a rate of
500-600 square feet per gallon (12-15 sqm/L). Priming is not required
for other suitable clean and dry surfaces.
7. Install membrane such that all laps shed water. Work from the low point
to the high point of the roof at all times. Apply the membrane in valleys
before the membrane is applied to the eaves. Following placement
along the eaves, continue application of the membrane up the roof.
Membrane may be installed either vertically or horizontally.
8. Stagger seams a minimum of 24 inches (610 mm).
9. Lap horizontal seams 3-1/2 inches (89 mm) and lap ends 6 inches (152
mm) following lap lines marked on underlayment.
10. Patch penetrations and damage using manufacturer’s recommended
methods.

3.3
A.

CLEANING AND PROTECTION
Protection: Protect from damage during construction operations and
installation of roofing materials.
Promptly repair any damaged or
deteriorated surfaces.
END OF SECTION

