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Photo 1:  Aerial view of the SI-MNAI-CRC.  North is up. 
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Executive Summary

It is Hoffmann Architects’ opinion that the leaks occurring along the northeast wall of the 
Collections Storage area are caused by the condensation of moisture laden air within the 
overhang and parapet wall of the roofing assembly on the steel roof deck.  The moisture 
forming on the steel deck flows along the flutes of the steel deck until it reaches the puddle 
welds of the deck to the steel structure or other openings in the steel deck.

The steel deck is a thermal bridge between the Collections Storage area and the exterior.  Due 
to the configuration of the overhang and parapet, and the continuous vents on both sides of 
the parapet coping, the atmosphere within the overhang and parapet closely mimics the 
exterior weather conditions.  The penetrations of the steel deck and supporting steel structure, 
through the northeast wall are not well sealed and therefore there is a relative free flow of air 
between the Collections Storage area and the overhang.

What was initially thought to be leaks from wind-driven rain have been disproven by the 
investigations utilizing openings and water tests.  They have not produced leaks at the copings 
as expected.

A step by step approach is recommended for the two options to address the leaks: 

Sealing the know/suspected air gaps in the top of the wall would provide a physical dam for 
air movement at the top of the support beam, below the upper flutes of the steel deck.  The 
injection of foam insulation and sealant would close the visible gaps.  Injection of foam 
insulation through drilled holes into the lower flutes of the steel deck would block water from 
flowing along the flutes, like rain troughs, and stop it from reaching the puddle welds or any 
opening within the interior of the support beam.  In addition, as a secondary measure, a drip 
pan would be installed at the CMU wall, just below the support bean to catch any water that 
does seep by and prevent it from dripping on the collections rack.  This work would all be 
performed within the Collections Storage area above the racks. (Figure 4)

Hoffmann Architects’ opinion of the probable cost for this work is in the magnitude of 
$25,000.

Reestablishing the air/vapor barrier within the overhang and parapet would require access into 
the space and installing a complete spray foam encapsulation of the steel deck from, the 
membrane at the roof level of the parapet around and down to the point of the barrier within 
the exterior northeast wall.  The spray foam will allow for an improved seal around all of the 
protruding elements.  It is Hoffmann Architects’ opinion that to accomplish this task, the metal 
panels and plywood of the outside wall would have to be removed to provide access.

Hoffmann Architects’ opinion of the probable cost for this work is in the magnitude of 
$200,000.
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Introduction

This report is the summation of the investigations into the roof leaks at the SI-NMAI-CRC that 
have most recently been performed from 21 March 2019 to 2 June 2020, and our conference 
call of 24 September 2020.  Numerous investigations into the various leaks at the CRC have 
been performed since Fall of 2003, and some repairs have been made to the roof (including a 
copper roof replacement in 2014).  However, not all the leaks have been resolved.

Observations 

The latest investigations were related to leaks along the northeast wall of the Collections 
Storage area.  Water would seep in, at the puddle welds where the steel roof deck is attached 
to the support beam.  Additional leaks would occur as the water would flow slightly further 
from the wall to a fastener penetration or deck seam.  This indicated that water was getting 
down to the roof deck and flowing along the deck flutes.

Photo 2:  Investigations directed by SI staff and sealant joint repairs in April 2019. 
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Photo 3:  Locations of leaks within the Collections Storage area in March 2019.

Photo 4:  Locations of leaks within the Collections Storage area in February 2020. 
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Photo 5:  Water flowing onto the support beam from the puddle weld in the deck 

Photo 6:  Water from the puddle welds drip off of the beam edge. 
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Photo 7:  Water and staining on the floor, behind the racks of the Collections Storage area, from the beam 
above and from within the wall. 

Photo 8:  Water that does not flow out of the puddle welds, flows along the deck flute until an opening is reached.  
At the interior support beams, the steel deck is notched at its bearing point.  Water also drips from this beam.
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It was Hoffmann Architects’ initial opinion that rainwater was entering the roof system at the 
overhanging parapet wall.  Previous investigations eliminated the field of the roofing as the 
entry location, and these areas have been recently replaced and recoated.  Furthermore, the 
slope of the deck would prevent water from flowing from the field of the roof to the points of 
leakage at the northeast wall. 

Photo 9:  The location of the northeast wall in relation to the roof overhang and parapet. 

The openings in the parapet wall allowed for investigations into the areas thought to be the 
source of the leaks.  For the sake of this report the surfaces of the parapet will be referenced 
as: 1) The exterior of the outer wall.  2) The interior of the outer wall.  3) The interior of the 
inner wall. 4) The exterior of the inner wall.

Figure 1:  The parapet wall

The line of the northeast wall 
below, and locations of 

primary leaks. 
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Openings within the parapet indicated the presence of water and moisture, with water staining 
on the deck insulation and mold on surface 2.  The surface 3 and parapet cap exhibited little 
mold and water staining.

Photo 10: Parapet opening No. 1.  Note waterstaining in the debris on the pink insulation, and the mold on the 
plywood of surface 2. 

Photo 11:  Parapet opening No. 2.  Note waterstaining in the debris on the pink insulation, and the mold on the 
plywood of surface 2. 
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Photo 12:  At parapet opening No. 2, not all of the insulation is fully adhered with the spray foam and not all of 
the joints are sealed.  Note slight rusting of the steel framing near surface 3 of the parapet. 

Photo 13:  Beneath the insulation, the asphaltic sheet membrane is visible.  Not all seams appear to be fully 
sealed against water entry. 
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During several discussions about the occurrence of the leaks, SI personnel indicated that the 
leaks may have occurred after or during wind-driven rains.  Due to the staining within the 
parapet, and the indication of wind-driven rain exacerbating the problem, it was thought that 
water was being driven up into the parapet cap side vents and into the parapet wall.  Once 
within the wall, it was believed that the water found its way down to the steel roof deck.

Photo 14:  At both edges of the parapet cover, a vent is installed, presumably for air circulation.  Note surface 
2 is covered in mold under the vent, and the parapet cap wood generally is not. 

Photo 15:  The parapet cap vent on the exterior wall of the parapet.  The same vent occurs on the interior side 
of the parapet. 
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To confirm that the parapet wall was leaking and therefore causing leaks within the building, 
a testing plan was developed and initiated.  In addition to the openings in the parapet wall from 
the roof, and opening was also performed in the soffit of the overhang.  

Photo 16:  An opening was made in the soffit of the overhang to permit further investigations, and an access 
door was installed to allow for inspections in the future. 

As depicted in the construction drawings (Figure 1), the overhang is a steel stud frame and 
plywood enclosure, covering the overhanging end of the roof deck assembly.  The construction 
drawings further indicate that the roof deck assembly is covered with the roofing thermal 
barrier and membrane which wraps this enclosure and then is covered with extruded 
polystyrene board insulation adhered with spray foam.  Where the structural elements meet the 
building’s CMU wall, the polystyrene is used to fill the gaps.  Not all openings are fully sealed.

Figure 2:  The overhang detail from the construction drawings. 
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Photo 17:  The interior of the overhang as see from below. 

Photo 18:  The plaster soffit and exterior plywood wall of the overhang. 
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Photo 19:  The surface 2 plywood and polystyrene enclosure within the overhang. 

Photo 20:  The surface 2 plywood, steel stud framing and polystyrene enclosure within the overhang. 
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Photo 21:  The polystyrene enclosure and steel stud framing within the overhang as it connects to the building’s 
CMU exterior wall (parapet surface 3).  Not all junctions between the wall, framing and insulation are fully 
sealed. 

Photo 22:  The steel stud framing and plaster soffit it connects to the building’s CMU exterior wall.  A 
continuous vent at the junction of the soffit and CMU allows for air circulation within the space. 
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Photo 23:  The cavity between the exterior CMU and the inner wythe of CMU is open at the top of the wall. 

Water testing of the parapet wall, coping covers and the vents was performed while observing 
for leaks within the parapet wall and the overhang soffit.  As water was sprayed on the wall 
and coping, no leaks were observed in the parapet wall or overhang.

Photo 24:  General spray testing of the wall and coping did not cause leaks. 
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Only when water was sprayed directly at the underside of the coping edges (the vents), some 
water did enter the parapet slightly at the vent.  For the remaining time of the water test, no 
leaks were noted. 

Photo 25:  Spraying water directly at the coping vents resulted in minor leaks within the parapet. 
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Photo 26:  The open parapet during the water testing.  No leaks occurred. 

Photo 27:  A small amount of water did enter the parapet only when water we directed at the vent. 
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Evaluations 

Water is entering the Collections Storage area from the steel roof deck, at the northeast wall 
where the overhang begins. (Figure 2)  The original thought was that water infiltrated the 
parapet wall on the overhang and seeped down to the steel deck and into the building at the 
deck flutes.  The volume and rate of water intrusion appeared to be too great to be supplied by 
anything other than a leak.  However, during the investigations and water tests, this hypothesis 
could not be proved.  Evidence within the parapet wall and overhang did indicate moisture 
within the space, the mold growth on the plywood of the exterior wall, but not necessarily fluid 
water but moisture vapor.  Upon closer evaluation of the amount of water that entered the 
building, the volume was only several gallons per event,  which is easily a condensable amount 
for the surface area involved.

The roof and overhang assemblies are very complicated, intended to have built-in redundancies 
and barriers to intrusion, however their complexity has made it difficult for the intent to be 
carried out appropriately or sufficiently.  Air freely circulates from exterior of the building to 
the space within the parapet and overhang through the continuous vents at the coping and soffit.  
In addition, conditioned air from within the Collections Storage area flows into the overhang 
where the steel deck bears on the beam and supporting wall. (Figure 3)

The steel deck and the other structural steel elements are thermal bridges/conductors for the 
conditioned interior of the building, to the overhang where the air is at exterior temperatures 
and humidity levels.  Depending on the season and the differential temperatures, moisture 
condenses on the steel deck and then the water flows inward.

Current codes and practices require that a continuous air-barrier encapsulate the interior of the 
building to prevent air and moisture drive. The overhang of the roof was intended to be 
encapsulated, but evidently it is not.  The installation of the air/water vapor barrier would have 
been accomplished prior to the construction of the overhand and parapet wall when simple 
access was available. (Figure 3)

Now, the complexity of the structure and framing within the overhang and the close quarters
in which to work truly complicates installation/augmentation of the air/vapor barrier in its 
present condition.  The various protruding structural members makes it difficult to effectively 
seal every penetration and seam.

Ultimately, the unrestricted airflow between the exterior and interior must be stopped to 
prevent condensation.
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Recommendations 

Stopping air and moisture drive from the interior to the exterior and vice/versa, is necessary to 
stop the moisture intrusion.  Several options present themselves and are recommended to be a 
step-by-step progression to resolve the issue.  Each may inhibit some of the leaks, but they 
may also be limited as to the amount of resolution achieved if not fully performed.  

Sealing the know/suspected air gaps in the top of the wall would provide a physical dam for 
air movement at the top of the support beam, below the upper flutes of the steel deck.  The 
injection of foam insulation and sealant would close the visible gaps.  Injection of foam 
insulation through drilled holes into the lower flutes of the steel deck would block/dam water 
from flowing along the flutes, like rain troughs, and stop it from reaching the puddle welds or 
any opening within the interior of the support beam.  In addition, as a secondary measure, a 
drip pan would be installed at the CMU wall, just below the support bean to catch any water 
that does seep by and prevent it from dripping on the collections rack.  This work would all be 
performed within the Collections Storage area above the racks. (Figure 4)

Hoffmann Architects’ opinion of the probable cost for this work is in the magnitude of $25,000.

Any of the structural steel, that penetrates the northeast wall of the Collections Storage area, 
that is not fully insulated is a thermal bridge from the inside to outside of the building.  The 
steel roof deck is the largest of these elements and has by far the greatest surface area for heat 
transfer.  It is Hoffmann Architects’ opinion that the current enclosure around the overhanging 
roof deck assembly is not fully sealed and allows air, vapor and heat to transfer to the exterior 
atmosphere.  The recommendation above will seal the many openings at the deck to structure
juncture but, will not eliminate the thermal bridge this is believed to exist.  Moisture may 
continue to condense and stand on the metal deck surface.  Although the foam dams may 
prevent it from entering the Collections Storage area as it is now. the true problem may not be 
fully resolved/remediated.  Mold growth and deterioration of the structural components may 
continue.  Establishing the barrier is further recommended.

Reestablishing the air/vapor barrier within the overhang and parapet would require access into 
the space and installing a complete spray foam encapsulation of the steel deck from, the 
membrane at the roof level of the parapet around and down to the point of the barrier within 
the exterior northeast wall.  The spray foam will allow for an improved seal around all of the 
protruding elements.  It is Hoffmann Architects’ opinion that to accomplish this task, the metal 
panels and plywood of the outside wall would have to be removed to provide access.

Hoffmann Architects’ opinion of the probable cost for this work is in the magnitude of 
$200,000.
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Drawings 

Figure 1:  Location of access points into the parapet and overhang during these investigations (RED arrows).  
The path of water flowing into the Collections Storage area (GREEN arrow).   

Figure 2:  The entry points for air to enter the parapet wall and overhang (GREEN arrows).   What is 
interpreted to be the line of the existing air/vapor barrier (BLUE line). 

24-inch wide 
parapet 
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Figure 3:  Resolving a portion of the problem requires restricting the air flow in and out of the building, into 
the overhang.  RED circle 

Figure 4:  Augmenting the existing air/vapor barrier, with spray foam.  RED line 

Foam and sealant 
injection 

Drip pan 

Removal of the exterior wall will 
be required to provide access into 
the overhang and parapet to install 

the air/vapor barrier. 
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General Information 

Construction Costs Statements of opinion of probable construction costs given in this report do not include 
professional fees for consultants concerning repair procedures, preparation of construction 
documents, assistance with bidding, construction contract administration, or on-site 
observation of construction.  Construction costs projected in this report represent our opinion 
as to what the probable costs, in today's dollars, might be to implement the recommendations.  
They are based on our experience supplemented by published cost estimating sources.  They 
reflect preliminary data and have not been derived from accurate quantities, drawings, details, 
or specifications.  Actual construction costs may therefore vary from the costs in this report. 

Duplication Restrictions This report is for the sole use of the party for whom the report was prepared.  Use of its 
contents by third parties shall only be with written permission of Hoffmann Architects.  
Unauthorized use is prohibited and shall release Hoffmann Architects from any and all 
liability associated with such use.  Reproduction of this document, except by the party for 
whom it was prepared for its own internal use, shall be by written permission of Hoffmann 
Architects only. 

Construction Use Notice This report is not intended for any purpose other than to report on conditions observed. Its 
language and recommendations are not sufficiently detailed or specific enough, nor have any 
drawings been provided, that could serve as a basis for securing proposals for or executing 
the recommended work.  This survey does not represent that unseen problems may not exist.  
No representation is made or intended that implementation of our recommendations will place 
the property in a condition wholly free of all defects or hazards.


