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deficiencies tying the wall to the roof structure. Displacement may continue until the
structural deficiencies are addresses.

Photos 77 and 78: Front view of north balcony in front and behind the parapet.

Photos 79 and 80: Displaced northwest corner of north balcony wall at base of roof line (left); brick mortar
deterioration and inappropriate sealant application west side of north balcony.

North Gable

The north gable suffers from 100% mortar deterioration of the brick and terra cotta. At the
time of the articulated lift survey, five distinct areas of plant growth were observed in the
brick mortar joints. The top of the gable is not sufficiently attached to the building structure
and is leaning forward. This condition was observed in 2015 and the sealant joint was
temporarily replaced between the coping and roofing to minimize further infiltration until
long-term structural and architectural repairs could be made.

Moss Preservation Works July 23,2018, 2018 DRAFT
SCHEMATIC DESIGN REPORT — DRAFT Page 27
BARNUM MUSEUM, BRIDGEPORT CT — EXTERIOR ENVELOPE REHABILITATION

PROVIDED FOR EXAMPLE REPORT PURPOSES
PROPRIETARY INFORMATION - DO NOT PUBLISH ON INTERNET OR DISTRIBUTE PUBLICLY.



Photo 81: North gable — discoloration and staining of brick is in areas of most severe mortar deterioration.

Photo 82: At least five locations of active plant growth in the mortar joints observed.
Terra Cotta and Steel Lintels — 3" floor below Main Dome

Overall the terra cotta elements are in good condition and require minor repairs and
repointing. The exception is the terra cotta at the lintel and column of the first window on
the north elevation. Active pressure related to structural deficiencies from the truss end
rotations in at the dome is affecting the facade materials at this location. In addition to the
perimeter cracking, structural forces over time have increased the mortar joint width
between the terra cotta column and the lintel. The joint at this column capital is
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approximately 1 %-inch wide mortar; based on the large piece of mortar that was easily
removed by hand, it appears that the movement is still active. If collateral structural
conditions are not corrected, the conditions will continue to deteriorate. Similar condition
(but to a lesser extent), exists at the first two windows below the dome on the west
elevation.

Photos 83 and 84: First two windows on north elevation (left) and loose mortar removed from excessively wide joint
(right). Deteriorated mortar joints in brick and terra cotta typical at third floor.

Photos 85 and 86: Cracked and spalled terra cotta at window surround of first window below Dome, north elevation.

Photos 87 and 88: Loose mortar removed from second window capital on North (left); image of west windows (right).
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Photos 89 and 90: Wide joint and mortar deterioration at first window below dome on west elevation (left); all exposed
steel lintels below terra cotta exhibit paint loss and minor surface rusting.

Terra Cotta Frieze, Pilasters and Column — 2™ Floor

Overall the terra cotta elements are in good condition, with few active cracks or spalls
observed. The mortar joints in the red terra cotta band course above the buff-colored frieze
are 100% deteriorated. The frieze has elements that were previously repaired, that overall
appear to be performing well; a few small cracks will likely require re-assessment during
construction phase of restoration project. About half of the mortar joints are deteriorated.

W,

Photos 91 and 92: General view of north elevation and close-up of active spalled terra cotta, east side of first window.

Photos 93 and 94: North elevation - extensive mortar deterioration in terra cotta below the north balcony.
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Photos 95 and 96: Typical example of previous terra cotta crack repair next to steel window lintel (left). All exposed
steel lintels exhibit paint loss and surface rusting. Image on right shows previously repaired cracked column at 2" floor
above west elevation entrance.

Brownstone — First Floor West and North Elevations

The ground floor is constructed of brownstone ashlar blocks and trim, with a granite curb.
Decoratively carved arched openings frame the west and northwest entrances; a simple
arched opening frames the north side entrance. Windows on the north elevation are framed
with brownstone pilasters. Overall, the brownstone is in good condition, with biological
growth and soiling on the north elevation, minor deterioration from ferrous nails and
anchors above the west elevation, and cementitious patches at locations of previously
removed storefront awnings. The most significant brownstone deterioration occurs on the
north elevation. Rusting loose lintels have resulting in spalling of the front face of the
brownstone lintel drip edges. In addition, the northernmost brownstone capital is spalled
where the lintel rests on it.

Photos 97 and 98: North elevation ground floor (left) and west elevation entrance surround (right).
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Photos 99 and 100: North elevation first window with rusting exposed lintel and brownstone spall (overview on left and
close-up on right).

Photos 101 and 102: North elevation typ. steel lintel rusting and loss of brownstone drip edge of stone lintel above
(left); image on right shows one of the three cementitious patches at locations of previously removed window awnings.

South Elevation Brickwork (and Terra Cotta Coping)

The south elevation is primarily composed of unadorned red brick, which is in overall poor
condition. There is evidence of previous selective brick stitching. Virtually all the remaining
historic brick has been severely damaged from previous sandblasting campaigns; the “fire
skin” is typically missing and the bricks exhibit extensive loss and surface spalls, which result
in a hazardous condition from falling material. During the close-up survey, several loose and
spalled brick fragments were physically removed. Some of the removed fragments initially
appeared in-tact until they were hammer sounded and found to have voids behind.
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Photos 103 and 104: South elevation overview and vertical crack near southwest corner of ground floor.

Photos 105 and 106: South elevation overview and vertical crack near southwest corner of ground floor.

Photos 107 and 108: Severe mortar deterioration and brick spalling at base of wall and top of wall under small dome

tower.
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Photos 109 and 110: Deteriorated mortar joints and brick face spalling spread throughout south elevation.

Photos 111 and 112: Two locations of face spall removal. Due to previous inappropriate sandblasting, bricks on south
elevation are typically compromised and in poor condition.

Windows

Most of the windows are wood-framed with single glazing. In general, they are in poor
condition and sub-standard in terms of energy performance. There is extensive paint and
sealant deterioration and extensive areas of exposed and deteriorating wood elements.
Windows have been grouped into distinct window types, based on similarities of
configuration and sizing.
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There are four storefront windows, with fixed glazing, on the ground floor of the west and
north elevations (Types A-1 and A-2). Very little historic material remains; much of the
window trim was previously replaced and is in fair condition, with the plywood panels and
trim at the top in overall poor condition. Previous wood patch repairs are at the end of their

service life.
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Photos 113 and 114: Ground floor Type A-1 storefront windows and close-up of deteriorated replacement elements.

There are three paired “Type B” windows on the north elevation. Overall, the condition of
the wood frames and sash of these windows appear to be in overall good condition. The
window profiles are sharp and there are relatively few coats of paint, indicating that these
windows are replacements and not original to the building.

Photos 115 and 116: North Elevation Type B windows.

There are three rectangular double-hung “Type C” windows on the ground floor of the east
elevation. These are inaccessible and blocked from the interior.

There are seven arched double-hung “Type D” windows on the east elevation (two on the
ground floor and one on the 3™ floor). These windows are in overall poor condition and are
covered from the interior. In the 2015 repair campaign, one of the windows on the 3™ floor
was secured from the outside with protective plywood to prevent pedestrian hazard from it

falling out.
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Photo 117: East Elevation Type D window (photo taken 2013 before brick repointing of east elevation)

At the second floor of the southwest stair tower, there is one paired “Type E” window
joined by wood paneling behind a terra cotta column; above the Type E window assembly
are two outswing casement windows set within terra cotta ashlar surround (“Type F”).
These windows are original to the building and are in overall fair condition. The larger and
more exposed Type E windows are in worse condition, exhibiting excessive paint loss and
wood sill deterioration.

Photos 118, 119 and 120: West elevation, overview of Types E and F (left) and close-up of Type E window assumbly.

Photos 121 and 122: West elevation, Type F left and right out-swing casement windows.
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There are three arched double-hung windows at the second floor, west elevation (Type G).
The single-glazed windows exhibit paint loss and wood deterioration at the sills. Unlike the
Type D east elevation arched windows, the contiguous Type G windows share wood
mullions behind the terra cotta column that separates the windows.

Photos 123 and 124: West elevation, Type G overview (left) and close-up at frame and columns intersection.

The fenestration on the second floor is dominated by paired and triple windows assemblies
with full width fixed transoms. The two triple window assemblies (Type H-1) each have one
operable center pivot window. There are three curved double-window assemblies (Type H-
2) that front the northwest corner of the building. Each of these assemblies has one center-
pivot window. The north elevation has four double-assembly windows (Type H-3), which are
similar to Type H-2, except they are not curved. Overall, the Type H-1, H-2 and H-3 windows
are in poor condition. The center pivot mechanisms no longer properly function as designed.
All the windows exhibit paint loss and severe weathering of the wood elements. As
described earlier in this report, all the loose-laid steel lintels above the windows exhibit
paint loss as well.

Photos 125 and 126: 2™ floor Window Types H-1 and H-2 (H-3 similar but not curved and not shown).
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Photos 127 and 128: Typical exterior deterioration of Window Types H-1, H-2 and H-3.

There are five “Type I” double-hung windows with a fixed transom above a sandstone lintel,
all located on the second floor of the east elevation. These single-glazed windows are all
blocked from the interior. The exterior conditions are overall in fair to poor condition,
exhibiting typical paint loss and wood deterioration found on other wood windows.

Photos 129 and 130: East elevation Window Type | (left from 2012 and right from 2015 during repair project).

Two monumental “Type J” windows are located at the third floor of the southwest stair
towner. These over-sized single-glazed wood windows are composed of a combination of 17
distinct fixed and operable casement lites. These windows are in overall poor condition and
exhibit extensive point loss, loss of glazing putty and wood deterioration.

Photos 131and 132: West elevation Window Type J overview and close-up of paint and wood deterioration.
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Photos 133 and 134: Typical Window Type J paint and wood deterioration.

A fixed oculus “Type K” window is situated about the two Type J Windows. are located at
the third floor of the southwest stair towner. The condition is fair.

Photos 135, 136 and 137: Window Type K paint loss and separation of wood trim elements.

The entrance door to the north and south balcony are flanked by fixed windows. The larger
west balcony has a pair of fixed windows (Window Type L-1) on either side of the door; the
north balcony has one fixe window (Window Type L-2) on either side of the door. The
balcony windows are set within an area of very thin wall section.

Photos 138 and 139: Exterior view of west and north balcony window Types L-1 and L-2.
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The fenestration of the west and north 3™ floor elevations is dominated by seven pairs of
wood windows (Window Types M-1, M-2, M-3 and M-4) set within a terra cotta masonry
opening. The windows are hereby given different types based on slight variations in the
operability configuration (center pivot, casement) and cured versus flat. The operability of
the windows is poor. All windows exhibit paint and exterior wood deterioration. All variants
of the Type M windows are separate by a thin wood wall panel behind the exterior terra
cotta capitals. In the arched opening of each window above the decorative terra cotta lintel
sits a stained-glass window, which is discussed as a separate window “Type S” further in the
report.

Photo 140: Type M window.

There are six rectangular fixed windows at the west and north elevation of the southwest
stair tower, attic level (Type N). All the windows are in poor condition and exhibit severe
paint loss, sealant and glazing putting deterioration and loss and deterioration of exposed
wood.

Photos 141 and 142: Window Type N at attic level of southwest stair tower. Typical paint and wood deterioration.
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A single masonry opening at the attic level of the north elevation gable accommodates three
windows (Type O). Previously, the two side windows were replaced with louvers for
mechanical venting. A thin wood mullion panel behind the exterior terra cotta columns
divides the window/louvers. The overall condition of the “Type O” window/louver assembly
is poor.

Photo 143: Window assembly Type O at attic level of north gable.

The west and north elevations of the main dome have eight oculus windows framed by
eyebrow dormers (Window Type P). The single-glazed fixed windows are framed with wood
and lead-coated copper flashing. These windows are in overall poor condition and allow air
and moisture infiltration into the interior of the dome.

Photos 144 and 145: Window Type P Dome windows, typ. condition from exterior.

Photos 146 and 147: Window Type P Dome windows, typ. condition from interior (taken 2011)
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The lower level of the double-height southeast stair tower has three metal clad windows
(Type Q) that are in very poor condition and are not weather-proof.

Photos 148, 149 and 150: Window Type Q lower level southeast stair tower metal windows exterior and interior.

The upper level of the double-height southeast stair tower has twelve oculus wood windows
(Type R). The fixed single-glazed windows are in fair condition and exhibit paint and sealand
deterioration.

Photos 151 and 152: Window Type R upper level southeast stair tower oculus windows exterior and interior.
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There are seven stained glass windows located on the west and north elevations of the third
floor. These windows are set within terra cotta arches above the decorative terra cotta
lintels immediately above the “Type M” windows. The exterior face of the stained-glass
windows are covered by a protective plexiglass cover mounted directly to the wood frame.
The plexiglass cover has deteriorated and obscures the full affect of the windows.
Additionally, the plexiglass covers do not provide adequate ventilation for the windows.

Photos 153 and 154: Window Type S, exterior view of stained glass through deteriorated plexiglass cover, typ.

Exterior Doors

The original building has three doors on the ground floor, two at the third-floor balconies
and one at the entrance to the main roof from the southeast domed tower. An additional
entry door at the east elevation is part of the 1980s addition of the adjacent People’s Bank
building. The existing door at the west elevation is a multi-glazed set of aluminum double-
doors that were installed in the 1980s. Although functional, the white doors are incongruous
with the historic building.

Photo 155: West elevation door at odds with historic masonry surrounds.
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A pair of historic arched wood doors is at the northwest corner entrance (currently not used
as an entrance). The doors are in fair condition with loss of protective coating resulting in
damage to areas of wood veneer. The steel sill plate is rusted and has no protective coating.

Photos 156 and 157: Northwest door overview and close-up of damaged wood veneer and rusting sill plate.

There is a pair of historically significant wood doors at the east side of the north
entrance (this door is also not currently in use). One of the most significant features
of the door is the arched window above, which is composed of individual tiles of
Luxfer prism glass set in lead caming. As the Luxfer Prism Company was named in
1897, this building has one of its earliest glass applications. The innovation of Luxfer
glass was the addition of horizontal prisms to the back side of square glass tiles, which
redirected sunlight from the windows back into rooms where light was scarce. The door
itself is in fair condition with loss of protective wood coating. While the door
hardware is missing and the backplate is damaged, the historic newspaper slot is in
good condition.

Photos 158 and 159: West door overview and close-up of Luxfer prism glass transom tiles.

Photos 160 and 161: North door overview of wood condition and close-up of Newspaper slot.
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The two in-swing single-leaf painted wood doors on the 3™ floor balconies are in
overall fair to poor condition. The exteriors have typical wood damage where the
coatings have worn away. The doors have large single-glazed vision light. Both doors
are damaged at the locksets from years of use. The relatively thin doors do not meet
current energy code standards.

Photos 162 and 163: General view of north and west balcony doors.

An out-swing hollow metal door exits the southeast tower to the main roof. The

door, which was repaired a few years ago is currently functional, but nearing the end
of its life expectancy.

Photo 164: Overview of door to main roof.
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B. ARCHITECTURAL RECOMMENDATIONS

All proposed exterior repairs will require the review and approval of the Connecticut State
Historic Preservation Office (SHPO). Except for overall mortar deterioration, the most
serious exterior masonry conditions relate to associated interior structural deficiencies in
localized areas. Therefore, before any exterior repairs are performed, MPW strongly
recommends that all structural deficiencies are addressed first.

1. Roof
Tiled Roofs

As part of a comprehensive exterior rehabilitation program, all tiled roofs and associated
flashings should be replaced with matching materials. Roof replacement should be
coordinated with any required structural repairs (particularly at the north gable, north
sloped and main dome roofs). Based on the exposed roof sheathing at the southwest tower
roof, one should expect some sheathing replacement in addition to the tile and
underlayment.

Sheet Metal Clad Dome Roof

Although hands-on close inspection was not performed, the lack of visual deterioration of
the roofing suggests that full replacement will not be required at this time. However, for
budgetary purposes, one should assume selective seam repairs and also consider
application of a protective coating to the whole dome.

West and North Balcony Roofs

Full replacement of these two roofs is required. Because of their age, these roofs should be
tested for Asbestos Containing Materials (ACM) and abated if any ACM is found. Because of
the original design and flashing flaws with these roofs, proper replacement will be
complicated by coordination with the existing terra cotta columns and parapets.

Main Flat Roof

Even though the overall condition of the 2005-installed EPDM roof is good and should only
require protection and isolated repairs, depending the level of impact from new mechanical
design and from collateral exterior envelope repairs, more extensive replacement may be
required.

2. Facade
Chimney above Main Roof

The top quarter of the chimney (bricks and terra cotta copings), which exhibits severe open joints
and displacement, should be removed and reset. Any bricks missing their “fire skins” should be
replaced. The remaining chimney below requires 100% repointing with mortar mix to match historic
properties (color, texture and strength). Similar to bricks above, any bricks missing their “fire skins”
should be replaced.
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Southeast Domed Stair Tower

Repairs to the southeast stair tower need to be coordinated with structural reinforcement
to help alleviate stress to the brick walls that are cracked due to an inability to properly
withstand the dome’s thrusting. Once structural repairs are implemented, all masonry
should be repointed, particularly the interior brick. The diagonal step cracking should be
repaired with combination of selective brick stitching and grout injection. The heavy steel
plate that sits between the cylindrical tower and the main building structure below needs to
be scraped and painted. Deteriorated interior red bricks should be removed and replaced
with sound bricks. While the surface of the sheet metal dome appears sound, it needs to be
closely inspected during the construction phase and likely coated with a specialty metal
paint coating compatible with the material and allows for thermal movement.

Southwest Stair Tower and Perimeter Turrets

Most of the brick and terra cotta mortar joints are deteriorated and require repointing. All
previously applied sealant at mortar joints must be removed. The southwest terra cotta
turret cap exhibits hairline cracking and should be removed for evaluation to determine if
salvageable for re-use or if it needs to be fabricated new to match for safety reasons. As a
rule, every effort should be made to salvage, safely repair and reuse historic architectural
terra cotta elements. Any lighting protection attached to the bricks should be removed and
reset into sound mortar joints. Damaged flat bricks can be selectively removed and
replaced, but any damaged curved bricks will be more difficult to find a suitable
replacement, and therefore every effort should be made to repair and reuse them.

Sculptural Frieze

Any repairs to the sculptural frieze will have to be performed by a qualified specialty
contractor. Expected repairs include selective repointing (assume 25%), limited protective
coating application in areas previously damaged by previous sandblast cleaning, and
upgrades to some of the previous repairs from the 1980s that have discolored. All mortar
joints in the red terra cotta banding above and below the sculptural frieze should be 100%
repointed.

West Balcony

The requires extensive repair work. The front parapet is in such poor condition that is needs
to be removed and rebuilt. Most the buff-colored terra cotta block units that make up the
parapet are so badly spalled and cracked that they should be replaced with new matching
terra cotta units. The red terra cotta coping units should be carefully removed, salvaged and
reinstalled. Parapet rebuild must be coordinated with roof replacement and any updated
repairs to the terra cotta columns and adjacent brickwork.
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North Balcony

Although the north parapet is in better condition than the west parapet, it will also need to
be removed and rebuilt to properly allow for required roof replacement. All units should be
properly labeled and stored for reinstallation in same configuration. Any spalled or cracked
terra cotta parapet units should be replaced with new matching units (Assume 25%
replacement units of the buff-colored units). Repairs to the bowed masonry walls should
only be performed in coordination with required interior structural repairs and upgrades to
reinforce and properly tie the facade back to the main building structure. Once structural
repairs are satisfied, then brick and terra cotta can be repointed; however, unless the wall is
rebuilt (which is excessive and unnecessary at this time) one should expect that the repairs
do not correct the existing deflection but will make the area weathertight.

North Gable

The north gable suffers from 100% mortar deterioration of the brick and terra cotta and
required full repointing. However, no exterior work should be performed until interior
structural repairs are performed to tie back the gable to the building structure. The existing
terra cotta coping units should be removed and reset in coordination with structural repairs
and roof replacement. Exterior repointing should also be coordinated with roof replacement
and application of a new sealant joint between the gable coping and the roof.

Terra Cotta and Steel Lintels — 3™ floor below Main Dome

All steel lintels need to be scraped and painted with rust-inhibitive paint to match existing
historic color. Once the structural repairs are performed to relieve the pressure exerted
from the truss end rotations in the main dome, then terra cotta repairs can be executed at
the first window on the north elevation. Every effort should be made to repair and salvage
the cracked terra cotta units at the window surround; however, if the units cannot be
properly repaired to guarantee both safety and weather proofing, then they should be
replaced with matching material. All terra cotta capitals, lintels and most of the window
surrounds need repointing.

Terra Cotta Frieze, Pilasters and Column — 2™ Floor

100% of the mortar joints in the red terra cotta band course above the buff-colored frieze
are deteriorated are require repointing. As with the high relief sculptural frieze above, any
repairs to the 2" floor frieze will have to be performed by a qualified specialty contractor; a
few small cracks will require re-assessment during construction phase of restoration project.
About half of the mortar joints are deteriorated and require replacement.
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Brownstone — First Floor West and North Elevations

All miscellaneous obsolete ferrous attachments should be removed from the brownstone.
All deteriorated mortar joints should be repointed. The existing cementitious patches at
locations of previously removed storefront awnings should be removed and reinstalled with
material closely matching color, texture and performance of adjacent stone. All exposed
steel lintels need to be scraped and painted with rust-inhibitive paint to match existing
historic color. Installation of stone Dutchman or patching is recommended to replace the
missing and spalled drip edges from windows at the north elevation. The large spall on the
northernmost brownstone capital should be carefully removed and reinstalled with epoxy
and stainless-steel pins.

South Elevation Face Brick and Terra Cotta Copings

Based on the level of deterioration and hazardous conditions observed on the south elevation, it is
recommended that the out wythe of red common brick be removed and reskinned with brick
matching as closely as possible in size, color and properties. The terra cotta copings should be
reset with flashing and repointed with new lead caps.

Windows

Based on the physical condition of the frames and sash, in addition to the sub-standard
thermal performance requirements for the museum, MPW recommends replacing all
windows with thermally upgraded windows to match material, configuration and color as
closely as possible to the historic windows. Window replacement will need to be
coordinated with MEP recommendations of thermal upgrades for locations with exceedingly
thin wall sections.

Exterior Doors

Every effort should be made to restore and maintain the two historic wood doors at the
north and north west entrances. If modifications need to be made for code compliance
(including ADA), they must be carefully considered and reviewed with the Ct. SHPO. The
existing white aluminum set of doors at the west elevations should be replaced with new
doors that are sympathetic with the historic building. The two wood doors at the balconies
should be replaced with sympathetic new wood doors that comply with the more stringent
current energy requirements. The hollow metal door to the main roof should be replaced
with a similar door. Consideration should be given for color of the new door to blend more
closely with the tower color.
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IV. Drawings

A. EXISTING ELEVATIONS

/3" WEST ELEVATION
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APPENDICES

APPENDIX A: Structural Assessment by GNCB

APPENDIX B: MEP Assessment by LFG

APPENDIX C: Eagle View Roofing Report/Estimates (2/21/18)
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June 19, 2018

Elizabeth Moss

Moss Preservation Works
504 West 48™ Street, #3E
New York, NY 10036
elizabeth@mosspw.com

Re: Barnum Museum — Lift Survey
Dear Elizabeth:
The three items | noted during my lift tour with Jim Schmittberger were:

1. The masonry elements at the base of the dome where the 6 ft. deep
supporting, curved truss bears on these exterior walls. Current
movement and displacement cracks are occurring at these bearing
ends and have been doing so for a number of years. This is due to
this truss being heavily loaded by the dome above, and carrying about
6 to 8 lineal feet of solid brick wall that projects in from the front wall.
This extended wall provides the closure for the adjacent sloped tile
roof. See Fig 1. and Fig. 2 for front (west) wall condition and Fig. 3
and Fig 4. for side(north) wall condition.

Figure 1
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Figure 2

Figure 3
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2. The northwest tall masonry gable end wall is leaning out at its top at
the ridge intersection. This condition has existed for a number of years
and has been the cause of numerous roof leaks and patches. this
condition is due to the fact that the sloped roof structure is not tied to

this masonry wall element allowing it to tip outwards to the north. See
Fig. 5.

Figure 5

PROVIDED FOR EXAMPLE REPORT PURPOSES
PROPRIETARY INFORMATION - DO NOT PUBLISH ON INTERNET OR DISTRIBUTE PUBLICLY.



Moss Preservation Works
June 19, 2018
Page 5 of 6

3. The north side sloping roof between the dome and the northwest
gable end wall is sagging and pushing the roof’s eave at the gutter
outward, bowing to the north. This eave movement is pushing the top
of the masonry supporting wall outwards causing this wall to now tilt to
the north. This is due to this roof’s ridge not being properly supported
causing the rafters to thrust down and outwards. This is bowing the
eave and titling the wall. This relates to the ridge beam being
supported by the large dome truss which has failed and sagged.
Please note that this is why this truss is currently shored, See Fig. 6.

Figure 6
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The items discussed and shown above are related to the interior structural
issues of the attic/roof structural assemblies. These are the current group of
structural issues we are currently in the process of remediating, the most
recent being the large dome stabilization which is nhow under construction
following our Phase 2 Bid Documents.

While the lift survey has made these apparent to us, it should be noted that
these interior structural issues will need to be reviewed and stabilized prior to
any exterior restoration work beginning.

In addition the remaining two feature areas of the roof/exterior are the small
dome in the S/E corner and the pyramidal roof in the S/W corner. The
existing condition assessment of these two building structures has yet to be
accomplished by GNCB. This will be done in the near future from viewing
them from the interior of each and documenting their support framing and its
current condition. The repair or restoration work required will be defined at
that time and added to the overall plan for the Museum’s renovations.

Please contact us if you need any further information.

James F. Norden, P.E.
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Barnum Museum Exterior Envelope Review

INTRODUCTION

The restoration of the Barnum Museum is intended to restore the interior of the iconic building to its
former glory while providing an interior climate suitable for the long term preservation of the precious
collections. The exterior envelope of the building presents a number of challenges both from an energy
perspective and a climate control perspective. The museum has a target of maintaining interior
conditions of 68F and 40% relative humidity. This translates into a dew point of about 43F meaning any
interior surface dropping below that level during the winter could experience condensation and/or
mold. Most of the exterior walls are thick masonry and should be able to support the temperature and
RH conditions. However, the windows throughout the building and several areas where there are thin
wall sections are potential problem areas for a humidified interior climate.

The areas identified as Ares of Concern are identified below:
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Barnum Museum Exterior Envelope Review

Area of Concern # 1: There is a section of exterior wall with a door, several windows, and a thin wall
section located on the third floor as shown in Figures 1 and 2.

Figure 1. Area of Concern #1

Figure 2. Inside view of Area of Concern #1
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Barnum Museum Exterior Envelope Review

Figure 3 is photo showing the thin wall section and
edge of existing door. This area is going to require
insulation and an interior vapor barrier to make
the wall suitable for supporting the interior
conditions. More than likely, the wall thickness
will need to be increased to accommodate the
necessary insulation. Likewise, the door will have
to be replaced or modified to improve thermal
performance and reduce infiltration.

Figure 3. Area of Concern #1 Wall section

The windows are single glazed in wood frames as
shown in Figure 4. The window glazing will need to
be replaced with double glazed units. The new
windows will need to have a U value of at least 0.4
to have the requisite thermal performance. Figure
4 also shows a small section of thin masonry above
the windows that need to be addressed as well.

Figure 4. Single glazed windows in Area of Concern #1
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Barnum Museum Exterior Envelope Review

Area of Concern # 2: There is a curved section of exterior wall with several windows and a thin wall
section located on the third floor as shown in Figures 5 and 6.

Figure 5. Area of Concern #2

Figure 6. Inside view of Area of Concern #2
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Barnum Museum Exterior Envelope Review

Much of the exterior wall in this area is thick
masonry and should be able to support the
temperature and RH conditions. However, there
are thin wall sections between the window pairs
in 5 locations as shown in Figure 7. It is going to
be necessary to increase the thermal
performance of these wall sections to prevent
issues with condensation and/or mold growth
during the winter.

Figure 7. Thin wall section between window pairs

Figure 8 shows the windows and stained glass
windows in the curved section of the wall. Some of
these windows were once operable. The windows
need to be upgraded and we recommend removing
the mechanism that makes them operable because
they will likely create a thermal bridge between
interior and exterior. The stained glass presents a
unique challenge. In addition to needing a U value
of at least 0.5 for environmental requirements, the
stained glass needs to be physically protected from
physical damage and heat build-up from solar heat
gain. A stained glass expert should be engaged to
evaluate options and provide recommendations.

Figure 8. Single glazed windows and stained glass windows
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Barnum Museum Exterior Envelope Review

Area of Concern # 3: There is a another section of exterior wall with a door, several windows, and a thin
wall section located on the third floor as shown in Figures 9 and 10.

Figure 9. Area of Concern #3

The issues and recommendations in this area are the
same as those for the Area of Concern #1

Figure 10. Inside view of Area of Concern #3
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Barnum Museum Exterior Envelope Review

Area of Concern #4: There is a straight section of exterior wall with two pairs of windows and a thin wall
section located on the third floor as shown in Figures 11 and 12.

Figure 11. Area of Concern #4

While this wall section is
straight, it presents the
same challenges as the
curved wall section
identified in Area of Concern
#3 including a thin wall
section between the
window pairs and stained
glass windows (covered)

Figure 12. Inside view of Area of Concern #4
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Barnum Museum Exterior Envelope Review

Area of Concern #5: Another area requiring consideration is the main stair hall at the third floor level as
shown in Figures 13 and 14.

L

Figure 13. Area of Concern #5

Figure 14. Inside view of Area of Concern #5.
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Barnum Museum Exterior Envelope Review

While this area will not be directly humidified, it can
be expected that the moisture from the gallery
systems will migrate here. There are large windows
in the stair hall with single glazing and wood framing
shown in Figure 15. There are also numerous small
windows high in the wall with single glazing. The
window glazing, and associated frames will need to
be replaced with double glazed units or
supplemented with storm windows. The new
windows will need to have a U value of at least 0.4 to
have the requisite thermal performance.

Figure 15. Large Single glazed windows with wood frames
and small windows near ceiling
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Barnum Museum Exterior Envelope Review

Area of Concern #6: The second floor stair hall has two single glazed windows and a thin wall section as
shown in Figures 16 and 17.

Figure 16. Area of Concern #6

Figure 17. Interior view of Area of Concern #6

Like the third floor, this area will not be directly humidified, but it can be expected that the moisture
from the gallery systems will migrate here. Much of the exterior wall in this area is thick masonry and
should be able to support the temperature and RH conditions. However, there is a thin wall section
between the window pair shown in Figure 18. It is going to be necessary to increase the thermal
performance of this thin wall section to prevent issues with condensation and/or mold growth during
the winter. The window glazing, and associated frames will need to be replaced with double glazed units
or supplemented with storm windows. The new windows will need to have a U value of at least 0.4 to
have the requisite thermal performance.
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Barnum Museum Exterior Envelope Review

Figure 18. Single glazed windows and thin wall section between windows
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Barnum Museum Exterior Envelope Review

Area of Concern #7: The second floor gallery facing Main Street has several single glazed windows and
thin wall sections as shown in Figures 19 and 20.

Figure 19. Area of Concern #7

Much of the exterior wall in this
area is thick masonry and should
be able to support the
temperature and RH conditions.
However, there is a thin wall
section between the windows as
shown in Figure 21. It is going to
be necessary to increase the
thermal performance of this thin
wall section to prevent issues
with condensation and/or mold
growth during the winter. The
window glazing, and associated
frames will need to be replaced
with double glazed units or
supplemented with storm Figure 20. Interior view of Area of concern #7
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