19 Front Street
Newburgh, NY 12550-7601
845-561-3179 Fax 845-561-3215
www.csarchpc.com

August 29, 2013
Mr. John LaNave
Assistant Superintendent of Business
Clarkstown Central School System
62 Old Middletown Road
New City, NY 10956
Re:

Congers Elementary School: Gymnasium Wall Structural Review

Dear Mr. LaNave:
As requested, CSArch along with Ryan Biggs (consultant structural engineer) inspected observed
cracks in the exterior masonry Gymnasium wall at Congers Elementary School. Our review was
performed on August 26, 2013 and present were Anthony Valenti, Thomas Ritzenthaler (CSArch),
Neil Weisel, P.E. (Ryan Biggs Associates), and Craig, your head custodian for Congers
Elementary.
Attached is the report prepared by Neil Weisel, P.E. which provides a description of the
gymnasium wall construction where the cracking and movement is present, observations from
our site review of the existing conditions, and conclusions as to the most likely cause of the
cracking and movement including stress calculations to determine the structural capacity of the
wall based upon the original construction. Based upon these load calculations it has been
determined the existing construction is overstressed for dead and wind loads applied, and is more
than twice the allowable stress for bending tensile stresses. In short, it is determined the wall
cannot safely resist the Code required wind loads.
Given this evaluation, CSArch and Ryan Biggs are recommending the Congers Elementary School
be restricted from use until this condition can be properly corrected. While the Gymnasium wall
is localized to one area at the south side of the building, the potential for failure poses a risk to
building occupants, emergency egress paths, and potentially other life safety systems that are
served or run through this area of the building.
CSArch and Ryan Biggs are recommending the Clarkstown Board of Education declare this an
Emergency Project, and commence proper authorizations to remove and replace the Gymnasium
wall using proper code compliant construction.
Sincerely,
Thomas M. Ritzenthaler, AIA
Vice President
cc: Neil Weisel – Ryan Biggs

Formerly Collins + Scoville Architects, P.C.

August 29, 2013
Mr. Thomas Ritzenthaler
CSArch
19 Front Street
Newburgh, New York 12550
Re: Congers Elementary School
9 Congers Lake Road West
Congers, New York
Ryan-Biggs Project 10510
Dear Tom:
At your request, I visited the site on August 26, 2013, and met with you and
Mr. Anthony Valenti with Clarkstown Central School District. Cracks were
reported in the exterior masonry walls in the gymnasium and these cracks
have reappeared in the mortar patching material installed over these cracks in
the summer of this year.
The purpose of my site visit was to make observations and evaluate the
stability of the exterior masonry walls in the gymnasium and to make
recommendations concerning this wall.
Description
The gym, which also serves as the stage area of the auditorium, is enclosed
with 12-inch thick exterior masonry walls on the south, east, and west sides,
and the north side is the proscenium opening. The gym is about 60-feet
wide by 40-feet deep. The wood-framed roof is supported by three steel
trusses which span about 60 feet between the east and west exterior walls.
Masonry pilasters built into the exterior walls support the trusses.
Limited record drawings are available which show that the gym area was
built in 1927, with additions on the east and west sides built in 1956.
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The south exterior wall functions as an end wall running parallel to the trusses and
supports the last bay of the wood roof framing. There are five tall window openings in the
south wall each about 6-feet wide with about 5 feet 4 inches of wall between each
window jamb. The height from the gym floor to the bottom of the trusses is about 25
feet, and from the gym floor to the roof is about 32 feet. The floor of the gym is above a
basement level story which is about 11 feet 3 inches high. See Photograph 1 which
shows the exterior south wall.

Photograph 1
Observations
1.

The masonry walls are constructed with a single wythe of 12-inch concrete masonry
units of unknown strength. It was reported that holes drilled into the block show that
the aggregate consists of cinders, commonly known as cinder block, which has a
relatively low strength. The exterior is covered with a cement parging, which is in
overall good condition, and tightly adhered to the block. The interior surface is
painted, and the mortar joints on the interior are struck flush and are not tooled.
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2.

At the south wall, there is a vertical masonry crack above the center window which
extends below the sill of the window as shown in Photograph 1. A different colored
patch material was installed over the crack and hairline cracks have appeared in the
patch material. See Photograph 2. There are also diagonal cracks above each
louvered opening near the ends of the wall as shown in Photograph 3. The width of
the cracks were not measured but appeared to be from hairline up to about 1/8-inch
wide.
When viewed from ground and sighting up the wall, it appears that the wall bows
slightly outward above the center window. Measurements of the amount of the
displacement were not made, but it appears that the outward bow may be up to
about 2 inches when viewed from the ground level.

Photograph 2

Photograph 3
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3.

At the west exterior wall, cracks were observed in the portion of the wall above the
adjacent one-story addition. These cracks appeared vertically adjacent to the interior
pilasters, and continuing diagonally from the top of the interior pilaster to the top of
the wall. A small localized area of parging about 3- to 4-inches wide on each side of
the vertical crack was spalled and delaminated. Horizontal cracks also appeared in
the area near the top of the pilaster. The width of the cracks were not measured but
appeared to be from hairline up to about 1/8-inch wide. See Photographs 4, 5 and 6.

Photograph 4

Photograph 5
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Photograph 6
4.

At the interior of the south wall, there are three steel horizontal struts between the
wall and the first truss. These struts align with the lateral bracing between the
trusses. The two outside struts are fastened to the wall using a through-bolt with a
steel square plate on the outside of the wall as shown in Photograph 3. It appears
likely that this through-bolt attachment was made at some time after the original
construction.
The center strut is made using built-up riveted plates and is embedded in the masonry
but without a through-bolt or exterior plate. The vertical crack at the center window
was also observed on the interior side of the wall. See Photograph 7.

Photograph 7
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The wood roof joists bear in pockets in the masonry walls. No other method of
attachment of the wood joist and wood deck to the exterior wall was observed. The
painted interior finish is in good condition without observed discoloration which would
be an indication of moisture coming through the wall.
5.

There are cracks at the masonry pilasters which support the roof trusses at the east
and west walls. The pilaster are about 24-inches wide by 16-inches deep.
The most severe cracks in the pilaster are at the west wall at the southern most
pilaster, where there are vertical cracks in the middle of the pilaster below the truss
bearing; a horizontal crack about 2 feet below the truss bearing; and a vertical crack
in the wall adjacent to the south side of the pilaster. See Photograph 8. These
cracks also appear on the exterior of the wall as shown in Photograph 5. The width of
the cracks were not measured, but appeared to be about 1/8-inch wide, except the
horizontal crack which appeared to be about 3/16-inch wide when viewed from the
gym floor. See Photograph 8.
There are cracks in the remaining pilasters as well, which are typically vertical or
diagonal near the top of the pilaster and also in the wall adjacent to the pilaster as
shown in Photograph 9. These cracks are typically hairline to less than about 1/8inch wide.
At the truss bearing, there is a bolt through the masonry wall which is connected to
the end of the truss with a square steel plate in the exterior of the wall as shown in
Photograph 5.

Photograph 8
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Photograph 9
Conclusions
1.

The cracks are likely due to thermal movement of the wall and roof framing over the
years. The walls were built without any vertical control joints to accommodate
thermal movement so that the walls form cracks to accommodate the movement.
Another factor may be that the cement parging on the exterior is much harder than
the cinder block; movement and loads are attracted first to the cement parging
which cracks before loads are resisted by the cinder block.
The vertical load capacity of the walls is not significantly affected by the formation
of the observed cracks. However, because the masonry no longer has any tensile
capacity across the cracks, the capacity of the walls to resist lateral loads is
adversely affected by the cracks.

2.

The cause of the observed outward bow in the south wall above the windows is
unknown, but could be due to the eccentricity of the roof load, or the
unsymmetrical wall section due to the harder cement parging on the exterior, or
thermal movement over the years. The vertical load capacity of the wall is adversely
affected by the lateral displacement because this displacement requires the wall to
resist an additional bending moment in addition to bending moments required to
resist lateral loads.

3.

Given the limited capacity and stiffness of the south wall, the truss bracing may be
acting as a stiff support point and contributing to the cracking.

4.

Stress calculations for the south wall were prepared using the current NYS Building
Code requirements. A unit weight of 45 pounds per square foot for the 12-inch
cinder block, and a masonry compressive strength (f'm) of 1,500 psi was assumed
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(this may be a bit generous for the cinder block). Our analysis used unreinforced
unit masonry.
Our calculations show that the wall is highly overstressed for the load case of dead
load plus wind load considering that the wall spans vertically about 32 feet from the
gym floor to the roof.
If the horizontal struts are considered effective in bracing the wall, and the wall is
assumed to span 25 feet vertically, the wall is also overstressed for the load case of
dead load plus wind load with the bending tensile stresses over twice the allowable
stress. Only with about 75 percent of the code required wind load assumed, and
without code required safety factors applied, does our analysis result in bending
tensile stress approximately equal to the allowable. The critical section is at the
section of wall between the windows. This analysis shows that the wall cannot
safely resist the Code required wind loads.

Recommendations
The following are our recommendations:
1.

The gym area and the exterior area south of the wall should not be occupied.
Although there are no indications that the wall is in imminent danger of collapse,
high wind loads cannot be safely resisted by the wall. The potential collapse of the
wall during high winds could block emergency exits, resulting in an unsafe
occupancy of the school.

2.

The unsafe wall should be removed and replaced using modern design and
construction practices to meet current Code requirements. The roof framing would
be temporarily shored in place to allow removal of the wall.

Please let me know if you have questions.
Sincerely,

Neil E. Weisel, P.E.
Senior Associate
NEW/jad/10510-LT-01
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