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July 7, 1999

SUCF - Project #10303

JCM - Project # 98-053
Exterior Building Study at:
Culkin, Mahar & Wilber Halls

1. INTRODUCTION

The State University Construction Fund has requested JCM Architectural Associates and its consultant, John
P. Stopen Engineering Partnership to provide an Exterior Building Study at the SUNY Oswego Campus for
Culkin Hall, Mahar Hall and Wilber Hall.

The following items are part of this Building Study:

a. Document the state of the existing deteriorating building facades of a typical bay of both
Culkin & Mahar Halls. Provide repair solutions and possible materials to resurface the
exterior with an appropriate eoating (s}. See attached Appendix for Drawings and
Photographs.

b. Document typical existing brick veneer cracking at Wilber Hall and provide possible repair
recommendations. See attached Appendix for Drawings and Photographs.

c. Replace the existing single glazed full height ground level window system with a 1" insulated
tinted glazing to increase the ‘R’ value at Culkin Hall,

d. Redesign the existing entry vestibule doors at Culkin Hall to conform to ADA guidelines and
reduce the amount of air infiltration from the prevailing winds, (see attached proposed
schemes in Appendix).

e. Provide Construction Cost Estimate for work described above.

2, ARCHITECTURAL NARRATIVE - CULKIN HALL

A, Existing Building Descriptions:

The existing 1966, 7 story building is a cast-in-place reinforced concrete frame, with a below
grade level and aluminum louvered mechanical penthouse. North and south elevations consist
of aluminum framed fixed single glazed curtain wall strip type fenestration with exposed
concrete walls below the windows and exposed concrete spandrels at each floor level. East and
west facades consist of precast concrete panels positioned on either side of centered windows.




Ground floor level is framed with full height aluminum curtain wall framing with fixed single
glazing with an 4" high base with internal hot water piping. Main entries are on north and
south facades with revolving doors and a 3' - 4" automatic open swing door framed on one
side.

Existing Conditions:

A field survey with digital photographs was performed to review the existing conditions, as
well as review of existing drawings provided by SUNY Oswego.

The existing building layout has been altered from original documents at the north entry.

Air conditioning condensing units were installed on the exterior bays, centered on the west and
north facades. A conerete masonry screen was installed in front of window areas to hide the
A/C units.

It is noted that temporary wooden barricades are currently being installed for protection of
pedestrians from potential concrete spalled-off pieces falling from the deteriorating concrete
facades.

The existing perimeter ground floor window system is 1-1/2" x 6" extruded aluminum framing
with fixed 3/8" plate single glazing » 4'-0" wx IT' - 0" h. Glazing is attached to framing with
neoprene gaskets,

The window framing system base is integral with the hot water piping system (see attached
detail).

The existing north and south entries is comprised of the same window system with hot water
integral base. Entry is through a 5'-0" revolving door or an automatic swing door on ane side
to allow handicap accessibility.

The existing east entry has I pair of swing type aluminum framed single glazed doors.

Review, Comments & Observations

1. Ground Floor Level Window System:

The existing exterior ground floor level window frame system is custom built integral
with the window base hot water beating system. To remove the existing window
framing to install new framing would disrupt the heating system. This option is not
practical and cost prohibitive. Removing the existing single glazing and neoprene
gasket and is easily accomplished with leaving the existing aluminum window
framing and integral base heating system in tact.




Project intent is to increase the ‘R’ value of the window area which will be
accomplished by installing new 1" insulated, low ‘E’, tinted glazing. This glazing will
alzso match the new window system glazing to be installed on the Culkin Hall Window
Replacement Project.

2. Redesign the North and South Entry Vestibule Doors:

Prevailing winds are from the northwest off Lake Ontario, design intent is to diminish the
effects of the prevailing winds, increase the ‘R’ value of the glazing and meect handicap
accessibility requirements. Currently, the winds have a tendency to travel through the north
and south entry vestibules. New design options to respond to this wind pattern.

3. See Appendix for Photo Essay and Drawings of existing conditions.
D. Code Review

1. A brief code review for ground floor level exiting requirements utilizing the NYS - Building
Code - Title 9 and existing floor plans reveals the following:

a Building Classification - C1 - Business

a Exits required - 2

() Capacity of stairways and doors (Table VIII-765).
-C-1 Occupaney - doors 90 person/22" unit of exit.

m) C1 - Floor Capacity

-Ground Floor - 200 s.f./person
- 1® Floor and Upper Floors - 150 s.f./person

m) Existing gross square footage - G.S.F.

-Ground Floor - 45' x 132'=5940 s f,
-1* Floor - T Floor 63' x 140' = 8,820. s.f,

a Stairwell Door Capacity

-Ground Floor 5,940 s.f. + 200 persons = 29.7 persons
-1* Floor - 7™ Floors - 8,820 s.f. + 150 persons = 59 persons.

| Existing stairwalls (2) have 3'-0" doors,

~3'-0" door are 1-1/2 exit units (E.U)
~1.5 E.U. x 90 persons = 135 persons/per stairwell.




2.

a Two new 3'-8" doors are sufficient to allow existing from Ground floor level.
-3'-8" =2 E.U. x 90 = 180 pcrsons (30 required per code).

A brief code review of the Americans with Disabilities Act Guidelines and ANS1-117.1 at the
ground level Entry Lobby reveals the following:

a Revolving doors to meet same guidelines as swing doors - ANSI-117.1 - Section
4.13.

O Clear door width - 32",

a Slide door side approach

- 54" min, clear dim. parallel to door.
-48" min. clear dim. perpendicular to door.

a Two hinge doors in Series (Fig. B4. 13.7)

«Need 48" min. clear dimension between door swings.

E. Proposed Solutions and Alternates

1.

2)

Ground Floor Level Window System:
Proposed solution to achieve a better ‘R’ value at the existing windows is to do the following:

a) Remove the existing 3/8" plate single glazing and neoprene gasket system - typical.

b) Retain existing window framing with integral base.

<) Secure a new 1-3/4" x 2-1/2” extruded aluminum thermally broken subframe to the
face of the existing main frame that will accept 1" insulated glazing.

d) Install 1" insulated, low ‘E’, tinted glazing at the same intervals of existing framing.

e) Seal at perimeter and connection with existing walls and soffit. Provide close-off
aluminum, piece at soffit and aluminum subframe.

This solution will allow for ease of demolition, phasing, scheduling, and new construction and
will be most cost effective as it maintains the existing window framing and heating system and
meets design intent as mentioned above. See Section 6 for Construction Cost Estimate and
Appendix for referenced details.

Redesign the North, South and East Entry Vestibule Door:

Main entries have been redesigned with various schemes/alternates as documented in the
Appendix. The different schemes utilize options in doortypes - swing vs. automatic slides vs.
revolving doors, use of vestibules orientented in different locations and all existing window
framing to be altered as mentioned in ltem E-1 above.




The different design schemes respond to the existing site conditions i.e. vestibules have been
created and located as to diminish the effects of the prevailing winds. Choices of swing doors
vs. automatic sliding vs. revolving doors are shown for review. Automatic sliding doors are
easier for accessibility but are more expensive and usually have more maintenance than swing
doors. Revolving doors are not easily accessible but offer an efficient air lock for wind
reduction, are more expensive than swing and sliders, but also offer a design element.

Most schemes show the south facade entry doors vestibules located to the left of the Lobby
to make the Lobby as large as possible. As the main traffic pattern has overflow of people
waiting in Lobby from Bursar’s Office. See Section 6 for typical Construction Cost Estimate
and Appendix for Solutions/Schemes.

Sec Alternate Cost Estimate to refurbish the finishes of the N/S Lobby i.e. new flooring,
ceiling and wall surfaces.




3.

ENGINEERING NARRATIVE - CULKIN HALL

A

Existing Building Description

Culkin Hall, built in 1966, is an eight-story (including Mechanical Penthouse level) cast-in-
place reinforced concrete structure. The building measures 147.50 ft. x 63.83 ft. in plan and is
95.33 ft. high above ground. There is a full basement (Lower level) under the building.

The building structure consists of concrete columns and beams supporting floor and roof slabs.
Exception to typical floor framing is st floor (Commons level) framing, which utilizes a
combination of one-way concrete joists and flat slabs. The building is supported on spread
footings,

All perimeter concrete columns and beams (spandrels) are exposed, i.e. without architectural
cladding, to the exterior. Columns and spandrcls project about 3 ft. and 2 ft., respectively,
beyond the exterior walls. Typical spandrels are 1°-4” deep, except at the 2nd floor and
Penthouse roof levels, where spandrels are 4’-4” and 5°-0” deep, respectively. (See drawings
and Photo C-1 in the Appendix.)

Although not called for in the original construction drawings, exposed exterior concrete
surfaces were coated with a cementitious coating (parging) of varying thickness, from as thin as
1/16” +/- up to 1/2” + thick. Presumably, concrete surfaces were parged to cover unacceptable
surface defects (e.g. excessive honeycombing), provide additional cover to reinforcing bars
lacking adequate cover, and to provide smocth transitions between successive column pours if
the latter were offset by an unaceeptable amount,

Also of interest to note are the steel plates embedded in the exterior columns and spandrels on
the east side of the building. Existing construction Drawing No. S-3 called for 16” x 16" x 17
thick steel plates to be embedded in the exterior surfaces of spandrels and columns at each floor
level, with 1-1/2” conerete cover in front of the plates. These plates, according to the
drawings, were to serve as beam cornnections for a future building addition.

Field Investigation Findings and Observations

A limited, one-day field investigation of thc Culkin Hall building facades was conducted by
John P. Stopen Enginecring Partnership on June 11, 1999. The investigation eonsisted of
closc-up visual observations and soundings (using a steel hammer) of the exterior concrete
surfaces in bay 5-6 of the building south facade, bay A-B of the building east facade, and bay
C-D of the building west facade. Access to these areas was provided by an acrial manlift,
operated by the SUNY Oswego Facilitics Department personnel. A limited visual inspection of
the remaining facade areas was made from the ground, with the aid of binoculars.

The purpose of the field investigation was to determine the type and extent of distress
conditions in the exterior exposed concrete frame; to make repair recommendations and
preliminary estimates of their cost; and to make recommendations pertaining to public safety
around the building. (Note: At the time of our ficld investigation, the Owner was already well
underway in the construction of overhead protections at the building entrances and fences at the




building perimeter. This safety measure was prompted by reports of pieces of concrete and
cementitious surface coating falling to the ground.)

Field findings are recorded on the drawings in the Appendix. Representative photographs of
the observed distress conditions are also in the Appendix.

The following distress conditions were obsgerved:

1.

Delaminations and spall-offs of the cementitious coating (parging) on the exterior
concrete surfaces. The coating thickness varied from 1/16” +/- to 1/2” +/- at locations
of close-up investigation. Some coating surfaces exhibited numerous crazing cracks.
(See Photos C-3, C~4 and C-5.)

Delaminations and spalls were caused by the bond failure between the coating and
concrete substrate. Moisture penetration through the cracks in the coating contributed
to debonding.

Estimated total area of delaminations and spalls of the cementitious surface coating:
1000 sq. ft.

Delaminations and spalling of concrete at reinforcing bars in columns and spandrels,
due to rebar corrosion and associated expansion of the rebar cross-section. Spalling at
welded wire mesh in two of the 2nd floor spandrels was also observed. (See Photos C-
6, C-7, C-8, C-9 and C-11)

This distress was caused by moisture penctration to the reinforcing bars, due to one or
a combination of the following factors: cracks, poor quality concrete surface (e.g.
deep honeycombing), and insufficient concrete cover for the reinforcing (as little as
1/4” + cover was observed at several locations.)

Estimated total arca of concrete delaminations and spalls: 600 sq. fi.

Cracks in concrete spandrels (Photo C-12) and concrete walls below windows (Photo
C-11). Observed cracks were gencrally lcss than 1/16” wide.

Cracks in the spandrels, which appeared to be not too numerous, are believed to be a
combination of tension and concrete shrinkage cracks. Cracks in the walls below
windows are concrete shrinkage cracks.

Estimated total length of cracks: 1,300 lineal fi.

Delamination and spalling of concrete cover at the steel plates embedded in the
exterior face of the 6th floor spandrcl between column lines A-B in the east building
facade (Photos C-2 and C-10). Also, crazing cracks in the exterior surfaces of the 4th
and 5th floor spandrels between column lines A-B in the cast facade, may indicate
possiblc delamination of concrete cover at embedded steel plates in these locations.

Exposed steel plate surfaces, originally painted, had surface rust.




Delamination and spalling of the concrete cover was initiated by moisture penetration
through the cracks in the concrete cover. Surface rust and debonding of the conerete
cover followed. Lack of temperature and shrinkage reinforcement (e.g. steel wire
mesh) in the concrete cover contributed to the crack development.

Estimated quantities of concrete cover delaminations and spalls are included in the
estimated quantities of concrete delaminations and spalls in Item 2 above.

C. Repair Recommendations

1.

Concrete Repairs:

Delaminated concrete and cementitious surface eoating pose a safety hazard since they
could spall off and fall to the ground. Concrete repairs should be made as soon as
possible. The following repair work and sequence is recommended:

Power wash exterior eoncrete surfaces, using minimum 4000 psi water
pressure. Power washing will remove most of delaminated cementitious
surface coating and concrete.  Any remaiming areas suspected of
dclaminations shall be sounded with a hammer and any delaminations
removed.

Cut out (by saw cutting minimum 1/2” decp) spalled areas and remove all
loose and unsound concrete, using chipping hammers.

Remove rust from exposed reinforcing bars and embedded steel plates. Any
bar with 10% or greater loss of cross-section due to corrosion shall be
supplemented with new reinforcement.

Clean repair arcas by water blast.

Coat exposed reinforcing bars and embedded steel plates with anti-corrosive
coating,

Apply bonding adhesive to eoncrete repair argas and patch with a polymer-
modified eementitious patching mortar. Any patch areas where original
concrete cover for rebars was less than 1” shall be built out to provide
minimum 17 cover to reinforcement,

Concrete surfaces containing excessive honeycombing shall be repaired by
removing honeycomb concrete and patching with polymer-modified
cementitious mortar,

Epoxy-inject structural (tension) cracks in spandrels.

Epoxy-inject or seal with elastomeric sealant (after routing and cleaning)
sealant shrinkage cracks in walls below windows.



culkin rpt

Concrete repair work should precede window replacement work.
2. Special Surface Coating:

To prevent moisture intrusion into the concrete and provide greater protection to
congrete rcinforcement against corrosion, application of an elastomeric (flexible)
acrylic coating to all exposed exterior concrete surfaces is recommended. This type of
coating “breathes”, i.e. allows vapors to escape, bridges over minor cracks, comes in
different colors, and when applied in two coats hides or minimizes surface
imperfections and defects.

Preliminary cost estimates of concrete repairs and surface coating are given in the
“Construction Estimate” shects in this report.

Special Note: Overhead protections (“bridges™) at the building entrances and perimeter

fencing should be maintained until concrete repairs are made or until all exterior conerete
surfaces are closely cxamined and any delaminations removed,
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4.

ENGINEERING NARRATIVE - MAHAR L

A

Existing Building Description

Mahar Hall, built in 1964, is a four-story cast-in-place reinforced concrete strueture. The
building measures 231.50 ft. x 87.50 fi. in plan and is 55.25 ft. high above ground. There is a
basement (Lower level) under the southern two-thirds of the building.

The building structure consists of concrete columns and beams supporting floor and roof
concrete joists, Exception to typical floor framing 18 Ist floor (Commons level), where
northern one-third of the floor is slab on grade. The building is supported on spread footings.

All perimeter concrete columns and beams (spandrels) are exposed, i.e. without architectural
cladding, to the exterior. Columns and spandrels project about 3 ft. and 2 fi., respectively,
beyond the exterior walls. Typical spandrels are 1°-8” deep, except at the roof level, where
spandrels are 5°-3” deep. Also, at the 1st floor level, the spandrels are actually an integral part
(top) of concrete basement walls. (See drawings and Phote M-1 in the Appendix.)

Although not called for in the original construetion drawings, exposed exterior concrete
surfaces were coated with a cementitious coating (parging). Presumably, concrete surfaces
were parged to cover unacceptable surface defects (e.g. excessive honeycombing), provide
additional cover to reinforeing bars lacking adequate cover, and o provide smooth transitions
between successive column pours if the latter were offset by an unacceptable amount.

Also of interest to note are the steel platcs embedded in the exterior columns and spandrels on
the north side of the building. Although existing construction drawings did not call for these
plates, our field investigation discovered these plates embedded in the exterior surfaces of
spandrels and columns at each floor level, with 1-1/2” + concrete cover in front of the plates.

Presumably, these plates were intended to serve as beam connections for a future building
addition.

Field Investigation Findings and Qbservations

A limited, one-day field investigation of the Mahar Hall building facades was conducted by
John P. Stopen Engineering Partnership on June 2, 1999. The investigation consisted of close-
up visual observations and soundings (using a steel hammer) of the exterior concrete surfaces
of the building north facade, and bay G-H of the building west facade. Access to these arcas
was provided by an aerial manlift, operated by the SUNY Oswego Facilities Department
personnel. A very limited general visual inspection of the remaining building facades was
made from the ground in the time remaining,

The purpose of the field investigation was to determine the type and extent of distress
conditions in the exterior exposed concrete frame; to make repair recommendations and

preliminary estimates of their cost; and to make recommendations pertaining to public safety
around the building,
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Field findings are recorded on the drawings in the Appendix. Representative photographs of
the observed distress conditions are also in the Appendix.

The following distress conditions were observed:

1.

Some cementitious parging surfaces exhibited crazing cracks.

Moisture penetration through these cracks may cause dcbonding and spalling of the
coating.

Estimated total area of potential delaminations and spalls of the cementitious surface
coating: 900 sq. ft.

Delaminations and spalling of concrete at reinforcing bars in columns and spandrels,
due to rebar corrosion and associaied expansion of the rebar cross-section. (See
Photos M-2 through M-9.)

This distress was caused by moisture penetration to the reinforcing bars, due to one or
a combination of the following factors: cracks, poor quality concrete surface (c.g.
deep honeycombing), and insufficient concrete cover for the reinforcing. At the
exposed bars, concrete cover varied from 1/4” 1 to 1/2” +, much less than the required
1-1/2” minimum cover.

Estimated total area of concrete delaminations and spalls: 1,100 sq. fi.

Cracks in concrete spandrels (Photo M-10) and concrete walls below windows (Photos
M-2 through M-9). Vertieal cracks in the roof spandrels, particularly in the areas over
the columns, appeared to be more numerous at Mahar Hall than at Culkin Hall,
Observed cracks were generally less than 1/16” wide,

Cracks in the spandrels are believed to be a combination of tension and concrete
shrinkage cracks. Cracks in the walls below windows are concrete shrinkage cracks,

Estimated total length of cracks: 2,200 lineal ft.

Delamination and spalling of concrete cover (1-1/2” + thick) at the stee]l plates
embedded in the exterior face of spandrels and columns in the north building facade
(Photos M-11 through M-14). Crazing cracks in concrete cover in front of some of the
plates are indicative of potential future delamination of the concrete cover.

Exposed steel plate surfaces, originally painted, had surface rust.
Delamination and spalling of the concrete cover was initiated by moisture penetration
through the craeks in the concrete cover. Surface rust and debonding of the concrete

cover followed. Lack of temperature and shrinkage reinforcement (e.g. steel wire
mesh} in the concrete cover contributed to the erack development.

12
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Estimated quantities of concrete cover delaminations and spalls are included in the
estimated quantities of concrete delaminations and spalls in Item 2 above.

REPAIR RECOMMENDATIONS

Recommendations for concrete repairs and special surface coating are identical to the
recommendations for Culkin Hall, described in the preceding ““Engineering Narrative - Culkin
Hall”.

Preliminary cost estimates of concrete repairs and surface coating are given in the
“Construction Estimate” sheets in this report.

Special Note: Since concrete delaminations and spalls pose a safety hazard, it is recommended
that overhead protection (“bridges™) be provided at all building entrances and that the building
perimeter be made “off limits™ to the public by at least taping off a minimum 15-ft. wide area
around the building with a cautionary tape. These safety precautions should remain in place
until concrete repairs are made or until all exterior concrete surfaces are closely examined and
any delaminations removed.

13




5.

ENGINEERING NARRATIVE - WILBER HALL

A

Existing Building Description

Wilber Hall, built in 1966, is a steel-framed structure, consisting of a 3-story and a 1-story
building wing. The 3-story building wing measures 142 ft. x 89 f. in plan and is 42 ft. high
above the ground. The one-story building wing measures 162 ft. x 82 fi. in plan and its three
laboratory “pods” rise about 20 fi. above ground. The “pods™ are connected by about 15-fi.
high building sections. There is a full basement under the 3-story building wing and a partial
basement under the 1-story building wing. There is also a mechanical penthouse atop the 3-
story wing. (Sec drawings of building elevations in the Appendix.)

Exterior walls are multi-wythe masonry walls consisting, typically, of 4” brick veneer, 6”
concrete block back-up, 1” or 2 air cavity, and 4” or 6” concrete block with or without plaster
finish, depending on location. As there are no header brick courscs, the brick veneer is
assumed 1o be connected to the back-up concrete block with metal briek ties.

Existing construction drawings indicatc 4" brick vencer to be supported on foundation
(basement) walls for the full height of exterior walls. The two concrete block back-up wythes
are supported on floor framing at each floor level.

Brick veneer panels above the windows are supported on steel angle lintels, hung from the floor
and roof perimeter steel beams (spandrels).

Exterior walls of the 3-story building wing have 2°-9” and 3°-5-1/2” wide bnick pilasters,
which project 8” beyond the main exterior faces of walls. Pilaster spacing varies, from 10°-9”
in the east building facade up to 23°-4” in the south building facade. Pilasters are built of 2
brick wythes: 4 veneer brick and 4” back-up brick of different color. Pilasters are supported
on foundation (basement) walls for their full height. (Sec building elevations and Photos W-1
and W-2 in the Appendix.)

Brick vencer between pilasters is masonry bonded (“woven™) to the pilasters.

There are no vertical expansion (“control”) joints in the brick veneer of any of the building
facades. Nor are there horizontal “soft” (expansion) joints between the top of brick veneer and
roof overhang slabs. The joints between brick veneer and roof overhangs are hard-mortared.
{Vertical and horizontal expansion joints, located at discreet locations in exterior brick veneer,
are used to allow movement of brick due to thermal and moisture volume changes in brick.)

Field Investigation Findings and Qbservations

A limited one-day ficld investigation of the Wilber Hall building facades was conducted by
John P. Stopen Engineering Partnership on June 8, 1999,

The investigation consisted of close-up visual observations for the following brick pilasters of
the 3-story building wing: two cracked pilasters, between column lines 1-5, in the south
building facade; one cracked pilaster in the north building facade; and cracked corner pilasters
at columns 1 and 7 in east and west building facades, respectively. At the two briek pilasters in
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the south facade, a total of three small test holes were made (by removing veneer brick), to
verify interior construction of these pilasters. Access to these areas was provided by an aerial
manlift, operated by the SUNY Oswego Facilitics Department personnel.

A limited visual inspection of the remaining facade areas was made from the ground, with aid
of binoculars. Walls of the mechanical Penthouse and walls between low and high roofs of the
one-story building wing were not inspected. Also, the brick vencer of the west exterior walls of
the 3-story and 1-story building wings could not be well inspected because of extensive ivy
cover on these walls.

The purpose of the field investigation was to determine the type and extent of distress
conditions in the exterior brick veneer; to make repair recommendahons and preliminary
estimate of their cost; and to make recommendations pertaining to public safety around the
building. (Note: At the time of our field investigation, the Owner has already barricaded
sidewalk and grass areas below the two eracked pilasters in the building south facade.)

Field findings are recorded on the drawings in the Appendix. Representative photographs of
the observed distress conditions are also in the Appendix.

The following distress conditions in the exterior brick veneer were observed:

1. Vertical cracks in two brick pilasters in the south building facade (see Drawing No.
1W and Photos W-1 and W-2) and one pilaster in the north building facade (Drawing
No. 2W) of the 3-stary building wing. These eracks are generally in the middle of the
long face of the pilasters and extend from bottom to nearly top of pilasters. At the
eracks, the brick is bulged out slightly, except in the pilaster near column 5 in the
south facade, where the bulge is more pronounced (up to 3/8” +) (Photo W-6).

Test holes in the two pilastcrs in the south facade confirmed presence of a 4” +
diameter roof drain conductor in each of these pilasters. Conductors were wrapped
with fiberglass insulation. The 8” thick brick masonry of the pilasters was reduced to
single 4” brick wythe in front of the conductors (Photos W-3 and W-4). According to
the existing construction drawings, a roof drain conductor exists also in the cracked
pilaster in the north building facade (Drawing No. 2W).

The cracks have been previously sealed with an elastomeric sealant. No loose brick
masonry was observed at the cracks.

Vertical cracks in the pilasters were caused by a combination of two factors:
“weakened” pilaster cross-seetion of a single brick wythe in front of roof drain
conductors and lack of vertical expansion joints in brick venser. In absence of
expansion joints, internal stresses in brick veneer duc to restrained moisture and
thermal expansion are relieved through craeking, which usually occurs at building
corners, wall returns and “weak™ locations in brick veneer, as was the case with the
subject pilasters.
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Vertical ¢racks werc observed in pilasters at northwest, southwest and southeast
building comers of the 3-story building wing. The cracks were most extensive in the
southwest corner pilaster (See Drawings No’s. 3W and 4W),

The cracks are due to lack of vertical expansion joints in brick vencer near building
comers and “weakened” (possibly single brick wythe) pilaster cross-section in front of
corner steel columns.

Some pilasters in the south and north building facades exhibited horizontal and/or
“gtep-ladder” cracks in brick mortar joints near the top of pilasters (se¢ Drawings No.
1W and 2W and Photo W-5).

These cracks are belicved to have been caused by combination of two factors:
differential horizontal movement between pilasters and roof overhang slabs (a
movement which could not be accommodated by the hard mortar joint between brick
veneer and roof overhang); and the restraint of vertical expansion of brick veneer due
to moisture absorption and thermal expansion. Because of the lack of a horizontal
“soft” joint at the top of the pilasters, the brick veneer bowed slightly outward to
accommodate brick expansion, resulting in a horizontal tension crack.

At 1st floor window lintel just east of column line 5 in the south facade (Drawing No.
1W), a spalled brick was observed in the brick jamb under the window. Lintel angle
at this location extended into the adjacent brick pilaster (Photo W-8).

Cracked and spalled brick was also observed in the jamb face of bnck pilaster at 3rd
floor window linte] east of column $ in the south building facade (Photo W-7).

Cracks and spalls in window jamb brick are due¢ to hung lintel angle extensions into
adjacent brick pilasters. This was a construction error, as most of the lintel angles
properly stop short of the brick jambs on the sides of windows. Horizontal and
vertical movements of the brick veneer caused stress concentrations at points of
contact between brick and steel lintel angles. Stresses were relieved through eracking
and spalling of brick.

Some lifting (up to 3/8” +) of the brick veneer sections above the 3rd floor windows
was observed at the locations of the two cracked pilasters in the south building facade
(See Drawing No. 1W and Photo W-7). Some (1/4” +) outward movement of the
brick is indicated at brick pilaster east of column 5 (Photo W-7).

Brick veneer sections above windows were lifted off the hung lintel angles because

they are masonry-bonded with the adjacent brick pilasters and “rode™ up with the
vertically expanding brick vencer of the pilasters.
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A few short vertical cracks and one step-ladder crack were observed in brick veneer in
east facade of the one-story building wing, {See Drawings 5W and 6W and Photos
W-10 through W-14.)

These cracks are due to lack of vertical expansion joints in brick veneer at wall returns
and corners.

No weepholes were observed at hung lintel angles above windows.

Hung lintel angles, with paint finish, have moderate amount of surface rust (Photos
W-7 and W-8).

Most caulked joints between window frames and brick masonry have severely
deteriorated or failed sealants.

Repair Recommendations:

Following repairs are recommended for the exterior brick veneer at Wilbur Hall:

1.

Repair five (5) cracked brick pilasters hy removing cracked and bulged bricks and
rebuilding with matching brick. A vertical expansion joint, sealed with backer rod and
elastomeric sealant, shall be built in each rebuilt area of the pilasters.

Saw-cut new vertical expansion joints at building commers and at intermediate
locations. Seal joints with joint fillers, backer rods and elastomeric sealant. Re-
anchor brick veneer on either side of joints with masonry repair anchors.

Saw-cut vertical expansion joints between brick veneer panels above windows and
adjacent brick pilasters. Seal joints as in Item 2 above. Re-anchor brick veneer where
outward movement of the veneer has occurred.

Install new honizontal “soft” (expansion) joints between top of brick veneer of
pilasters and walls and roof slab overhangs of the 3-story building wing. Since saw-
cutting of the joint at this location is not possible because of the overhang, the joint can
be built by removing top 2 or 3 brick courses and rebulding and incorporating
horizontal “sofi” joint between briek and overhang. Expansion joint filler, backer rod
and elastomeric sealant shall fill the joints. Re-anchor top 2 ft. of brick veneer.

Replace broken bricks and repoint cracked mortar joints at various locations in
exterior walls.

Hung steel lintels shall he cleaned of rust and painted with rust-prohibitive paint.

Perimeter joints at window frames should be resealed.
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Preliminary estimates of repair quantities and their costs are given the “Construction Estimate”
sheets in this report.

Special Note: Although no loose brick masonry was observed at the time of our field
investigation, we recommend as a prudent precaution to keep existing barricades on the south
side of Wilbur Hall in the area of the two cracked pilasters until these pilasters are repaired.

wilber.rpt

18




Construction Cost Estimate
1. Description:
A, Contracts:

-General Construction Single Prime Contract
-Electrical subcontractor

B. Proposed Preliminary Construction Time Framc Schedule:
a Ikin Hall

-Exterior facade restorations - 5 months to complete
-Ground Floor level window framing and glazing - 3 months to complete
-Ground Floor level entry vestibule restoration - 3 months to complete

0 Mahar Hall
-Exterior facade restorations - 4 months to complete.

O Wilber Hsall
-Brick repair and restoration - 3 months,

Construction time frames indicated above are approximate per a six man construction crew
working at 1 building at a time. Construction time duration can be escalated with manpower
ang ability to work on more than 1 building at a time.

C. Contingency:

-Provides an allowance for uncertainties inherent in cost estimating and a variance for
accuracy dependent upon information available (phase of project when estimate
is prepared). Schematic Design contingency is shown. No contingency has been
included for construction changes or non-construction costs.

D. Escalation: June 1999 priees have been used. No escalations included.
E. Construction cost estimate does not inelude non-construction costs such as Owner’s
administrative expense, testing during construction, professional fees and expenses,

moving ard relocation costs, insurance, etc.

2. Construction Cost Estimate Alternative:

A. See various Lobby Entry Designs sketches 7a - 7k.
B, See estimate for Lobby Finishes Renovation

Construction Cost Estimate: (See following page)
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SUNY Oswego - Culkin Hall
Photographs No. C-1 through C-12

TAKEN BY JOHN P. STOPEN ENGINEERING PARTNERSHIP
ON JUNE 11, 1999
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SUNY Oswego - Culkin Hall
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SUNY Oswego - Mahar Hall
Photographs No. M-1 through M-14

TAKEN BY JOHN P. STOPEN ENGINEERING PARTNERSHIP
ON JUNE 2, 1999




SUNY Oswego - Mahar Hall 6/2/99

PHOTO M—1: BUILDING NORTH FACADE.

PHOTO M-2: CONCRETE SPALLS AT SPANDREL TIES, IN
BUILDING SOUTH FACADE, 3rd FL. LEVEL,
BETWEEN COLUMN LUINES 2-5.




_ SUNY Oswego - Mahar Hall 6/2/99

ok
2. th

- PHOTO M—23: CONCRETE SPALL AND DELAMINATION AT COLUMN D/1,
1st. FL. LEVEL, BUILDING WEST FACADE.

PHOTO M-4: REMOVAL OF DELAMINATED CONCRETE AT COLUMN D/1
Tst. FL. LEVEL, BUILDING WEST FACADE.
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SUNY Oswego - Mahar Hall 6/2/99

PHOTO M-7: CONCRETE DELAMINATION AT SPANDREL'S BOTTOM
HORIZONTAL REINFORCING BAR, IN BUILDING NORTH FACADE.

PHOTO M-8: CONCRETE SPALL AT SPANDREL'S BOTTOM REINFORCING
BARS, IN BUILDING NORTH FACADE.




SUNY Oswego - Mahar Hall 6/2/99

PHOTO M-9: CONCRETE SPALLS IN COLUMN H/2 & 2nd FL. SPANDREL,
AND SHRINKAGE CRACK IN CONCRETE WALL UNDER WINDOWS,
IN BUILDING NORTH FACADE.

PHOTO M-10: CRACK IN 1st FL. SPANDREL BETWEEN COLUMN LINES
1-2, IN BUILDING NORTH FACADE.
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SUNY Oswego - Wilber Hall
Photographs No. W-1 through W-14

TAKEN BY JOHN P. STOPEN ENGINEERING PARTNERSHIP
ON JUNE 8, 1999
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SUNY Oswego - Wilber Hall 6/8/99

PHOTO W-7: DISTRESSED BRICK MASONRY AT WEST SIDE OF BRICK
PILASTER, EAST OF COL. LINE 5, AT 3rd FLOOR WINDOW
HEAD, IN BUILDING SQUTH FACADE.

PHOTO W-8: SPALLED BRICK UNDER BRICK SHELF ANGLE AT BRICK
PILASTER ON COL. LINE 3, AT 1st. FLOOR WINDOW IN
BUILDING SOUTH FACADE.
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] OF THE DISTRESS CONDITIONS IN THE
% EXPOSED CONCRETE FRAME OF THE
H BUILDING FACADE, BECAUSE OF THE
LIMITED FIELD INVESTIGATION TIME.
T E
ST LEVEL . 5. APPROXIMATELY 82 LOCATIONS OF CONCR.
SPALLS WITH EXPOSED REINFORCING BARS
o WERE OBSERVED FROM THE GROUND.
kj MOST SPALLED AREAS WERE SMALL
= (<1 SQ. F1.); 7 SPALLED AREAS WERE
BETWEEN 15 SQ. FT. T0 3 SQ. FT. IN
& FIFTH LEVEL SIZE.
3. APPROX. B0 CRACKS WERE OBSERVED AT
a " VARIOUS LOCATIONS IN CONCRETE
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MAHAR HALL: DRAWING No.’s 1M, 2M, 3M & 4M
WILBER HALL: DRAWING No.’s 1W through 6W
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