
 

 

BARRINGTON MIDDLE SCHOOL 
6.11.1 FACILITIES ANALYSIS:  STRUCTURAL 

INTRODUCTION 
On 7/28/2015, Senior Structural Engineer Daniel Batt, PE proceeded to 
the aforementioned project site.  The purpose of the visit was to perform 
a preliminary structural evaluation of the existing Barrington Middle 
School building. 
 
Upon arrival at the site, the Engineer made his presence known to Mr. 
Larry Trim and Mr. Robert Sobinski of Kaestle Boos Associates, Inc. and 
Mr. Skip Learned, Director of Facilities for Barrington Public Schools.   
 
The Engineer then proceeded to tour the interior and exterior of the 
building and also accessed the roofs of the various portions of the 
building.   

 
 
STANDARD OF CARE AND USE OF REPORT 
Please note that the results of this investigation are limited to visual 
observations of the accessible areas only.  While we have made our best 
efforts to thoroughly review the areas of concern, many conditions were 
concealed by architectural finishes or were otherwise inaccessible, and 
therefore additional damage or other unforeseen conditions may be 
present.  The findings of this report therefore represent our best 
professional opinion based on the information available to us at this time. 
 
We understand that this report is intended for use only by the owner and 
Kaestle Boos Associates Inc. to gain a general understanding as to the 
general structural condition of the existing building.  In any budgeting, 
the owner must carry adequate contingency for hidden or unforeseen 
conditions that are not identified or are worse than described herein. 
 
  

1: Barrington Middle School – 
Aerial View 
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DOCUMENTS AVAILABLE 
• Architectural and Structural drawings of the original structure, 

drawings titled “West Barrington Junior High School” dated July 
22, 1958 prepared by Albert Harkness & Peter Geddes 
Architects. 

• Architectural and Structural drawings of the 1958 addition, 
drawings titled “Barrington Junior High School” dated October 23, 
1967 prepared by Robinson, Green & Beretta Architects and 
Engineers. 

• Architectural drawings of the 1998 improvements, drawings titled 
“Proposed Improvements to Barrington Middle School” dated 
February 1998 prepared by The SRH Corporation Architects 
Planners Engineers. 

• Architectural and Structural drawings of the 2003 renovations, 
drawings titled “Renovations & Additions to: Barrington Middle 
School” dated July 21, 2003 prepared by Thomas Lonardo & 
Associates. 

 
DESCRIPTION OF EXISTING STRUCTURE 
The Barrington Middle School was constructed in two main phases, the 
original school in 1958 and a 2-story addition on the west side of the 
building in 1968.  The building has a gymnasium, music room, and 
auditorium with high roof structures, classroom areas that vary from 1-2 
stories and several 1-story connector hallway structures.   
 
Each of the wings of the building are slightly different construction, 
however the roof structure is generally framed with steel.  Typical high 
and low roof framing consists of open web steel joists and wide flange 
steel beams and girders, resting on steel columns (wide flange, HSS and 
round pipe) as well as some apparent load bearing masonry walls.  The 
roof deck over the original structure appeared to typically be gypsum 
panels and the addition appeared to be predominately metal roof deck.  
Some portions of the original 1958 building roof appear to be comprised 
of cast-in-place concrete beams and cast-in-place concrete slabs, per 
the original design drawings.   
 
The existing gymnasium and stepped lecture hall in the 1968 addition 
portion of the building were infilled with a new intermediate floor slab 
above what is now the existing basement area in 2003. 
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OBSERVED STRUCTURAL DEFICIENCIES, POTENTIAL 
PROBLEM AREAS AND COMMENTS 
The following structural deficiencies and potential problem areas were 
observed by Odeh Engineers, Inc. during our investigation of the existing 
building.  Each observation is accompanied by comments on the cause 
and impact of the deficiency.   
 
Cracked Interior Masonry Walls: Cracks were observed at several 
locations at interior masonry walls, possibly due to settlement. 

 
• Comment: The masonry wall cracks do not appear to be a 

significant structural deficiency however cracks in the masonry 
walls should be repaired using appropriate sealants and repair 
mortars.   

 
 
Unreinforced Penetrations through Interior Masonry Walls: 
Openings were observed through interior masonry walls that did not 
appear to be reinforced at various locations. 
   

• Comment: Openings through masonry walls should be 
reinforced to ensure adequate load transfer occurs around the 
opening.   

2: Cracked Interior Masonry 
Wall 
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Water Infiltration at Basement Area: In the basement area of the 1968 
addition, there is visible evidence of past water penetration in the 
basement area with what appears to be sediment deposits along the 
floor and stacked sand bags at certain areas of the basement. 
   

• Comment: If water penetration is an ongoing issue, additional 
drainage systems should be installed to mitigate this issue.  
Water penetration can lead to deterioration of the concrete and 
other structural framing elements over time. 

 
 
Missing Anchors at Tops of Masonry Walls: Below the new 
intermediate floor that was installed in 2003 at the previous gymnasium 
and lecture hall, there are steel clips welded to the steel beams and 
fastened to the adjacent walls.  At several locations it was observed that 
the anchors to the walls are missing.     

3: Unreinforced Opening at 
Interior Masonry Wall 

4: Apparent Evidence of Water 
Penetration in Basement Area 
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• Comment: The missing anchors should be installed at all 

locations where they are missing. 

 
 
Deteriorated Gypsum Roof Panels: The gypsum roof panels in the 
backstage area of the auditorium and the mechanical room appear to be 
deteriorated and failing at several locations.  Please note, that at most 
areas we were not able to see the underside of the existing roof as there 
are drop ceilings in place, so similar conditions may exist elsewhere 
throughout the building.   
 

• Comment: The condition of the existing roof panels should be 
investigated further and deteriorated/failed roof panels should be 
replaced or retrofitted.   

 

 
 
  

5: Clip angle with both bolts 
missing. 
6: Clip angle with one bolt 
missing.   

7: Deteriorated gypsum roof 
panels 
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Unreinforced penetrations through gypsum roof panels: In the 
mechanical room several penetrations through the gypsum roof panels 
without any apparent reinforcement were observed.  
  

• Comment: All penetrations through the gypsum roof panels 
should be reinforced to ensure adequate support of the remaining 
portions of the panels.   

 

 
 
Standing Water on Roof: There are numerous roof areas with visible 
standing water at the various roof areas.   
 

• Comment: All roof areas should be sloped to roof drains.  If 
water penetrates through the roof membrane it can result in 
damage to the building’s structural framing elements.   

 

 
 

8: Unreinforced penetration 
through gypsum roof panel 

9: Visible standing water atop 
roof 
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Loose and Missing Slate Shingles at Mansard Roofs: There are 
numerous locations where the slate shingles are missing or loose.  At 
many other locations the slate shingles have been replaced with wood 
shingles.     
 

• Comment: The missing shingles can allow for water penetration.   
The loose shingles represent a safety hazard as they can fall and 
injure persons on the ground below.  ALL LOOSE SHINGLES 
SHOULD BE REMOVED IMMEDIATELY.  

 

 
 

 
 
  

10: Loose slate shingles that 
should be removed and wood 
shingles that have replaced 
slate shingles. 

11: Portions of mansard roof 
with missing slate shingles. 
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Openings through masonry veneer: There was an opening for an air 
conditioning unit through the exterior wall and brick veneer along the 
south façade that did not appear to have a lintel above the opening.  The 
opening is also oversized with gaps between the remaining brick and the 
unit which could allow for water penetration into the wall.   
 

• Comment: The opening should have a lintel installed and the 
gaps in the masonry should be infilled to create a weather tight 
opening.   
 

 
 
Loose flashing: Section of metal flashing at the tops of the walls 
appeared to be loose at several locations around the building perimeter. 
   

• Comment: All flashing should be securely fastened to the 
building.  

 

12: Opening through brick 
veneer without an apparent 
lintel and with gaps between 
veneer and unit 

12 



 

 

BARRINGTON MIDDLE SCHOOL 
6.11.9 FACILITIES ANALYSIS:  STRUCTURAL 

 
 
Rooftop ductwork with missing/loose supports: It was observed at 
some locations that the supports for the ductwork atop the roof were 
either missing or were placed atop materials that did not appear to be 
attached to the roof below.   
 

• Comment: The rooftop ductwork supports should be investigated 
and adequate supports, attached to the roof, should be installed 
at all required locations.  

 

 
 
Cracked/spalled Foundation Wall: Cracks and spalls in the concrete 
foundation walls were observed at several locations.  
 

• Comment: The foundation cracks and spalls do not appear to be 
significant structural deficiencies however cracks in the 
foundation walls should be repaired using appropriate sealants 

13: Loose metal flashing 

14: Missing and loose supports 
for rooftop ductwork 
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and repair mortars for serviceability and weather tightness in the 
future.   

 

 
 
Damaged Steel Post: The steel post along the south side of the building 
at the receiving area appears to be damaged and bent. 
  

• Comment: The steel post should be reinforced or replaced to 
ensure it is capable of supporting its full design axial load.   

 

 
 
Cracks in Brick Veneer: Cracks in the brick veneer were observed at 
various locations.  
 

• Comment: The brick veneer cracks do not appear to be 
significant structural deficiencies however cracks in the brick 
veneer should be repaired using appropriate sealants and repair 
mortars for serviceability and weather tightness in the future. 

15: Crack in concrete 
foundation wall 

16: Damaged steel post 
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Rusted steel lintels and canopy framing: The steel lintels above 
window openings appeared to be rusted at various locations.  The steel 
at the canopy near the main entrance also appeared to be rusted.  
 

• Comment: The rusted members should be investigated and 
should be reinforced/replaced if they are found to have significant 
deterioration.  All steel members with visible rust, that are 
determined as not needing to be replaced, should be cleaned 
and a new protective coating should be applied to protect the 
steel from further deterioration.   

 
 
 

 
Snow Drifting: Low roof areas adjacent to high roofs can be subjected 
to snow drift loads exceeding 60 psf.   
 

• Comment: The design drawings of the original building indicate 
that the roof was designed for 40 psf of snow load, without 
specific consideration of the impact of snow drift and sliding snow 
loads.  We could not find any documentation as to design snow 
loads used for the addition but a common design load value for 
that time was 30 psf without provisions for snow drift.  Areas 
subjected to snow drift should be evaluated for adequacy for 
snow drift loads and reinforced as required. 

17: Cracks in brick veneer 

18: Rusted steel lintel 
19: Rusted steel at canopy 
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BUILDING CODE REQUIREMENTS 
We have focused on potential code requirements for the scenario that 
the building is to be renovated. The code requirements outlined below 
may not all be applicable; applicable codes will be determined when the 
scope of work is more fully understood. 
 
The structural requirements for work on existing buildings are governed 
by the current by the International Existing Building Code (IEBC 2012). 
For the purpose of this project, the existing structure is analyzed using 
the work area method per Chapters 5-13 of IEBC 2012. 
 
The IEBC classifies alterations as Level 1, Level 2, or Level 3, 
depending on the amount of work to be performed, as well as the 
occupancy of the building and the proposed scope of structural 
modifications 
 
According to section 505 of the IEBC 2012 “Level 3 alterations apply 
where the work area exceeds 50 percent of the aggregate area of the 
building” 
 
According to section 504 of the IEBC 2012 “Level 2 alterations include 
the reconfiguration of space, the addition or elimination of any door or 
window, the reconfiguration or extension of any system, or the 
installation of any additional equipment.” 
 
According to section 503 of the IEBC 2012 “Level 1 alterations include 
the removal and replacement or the covering of existing materials, 
elements, equipment, or fixtures using new materials, elements, 
equipment, or fixtures that serve the same purpose.” 
 
Based on the proposed renovations, alterations would most likely be 
classified as “Level 3”. For a Level 3 alteration project, the Code requires 

20: Roof area with high/low roof 
intersections that is susceptible 
to snow drift 
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that the building, as altered, conform to the minimum requirements 
established for Levels 1 and 2 work as well as additional requirements 
for Level 3 work. 
 
Key structural requirements for “Level 1” work include: 
 

• Where roofing or equipment is replaced or modified such that 
additional dead load is applied, the existing structure must be 
evaluated for the new loading conditions per requirements of the 
International Building Code. 

 
Key structural requirements for “Level 2” work include: 
  

• New structural members and their connections and anchorage 
must conform to the Code requirements for new buildings. 

• Where existing structural elements carrying gravity loads are 
altered (or loads increased due to the renovations, including the 
effects of snow drifting), such members must be analyzed and 
reinforced as required to meet the requirements of the Code for 
new structures. 

• The demand/capacity ratio for existing structural elements 
carrying lateral loads may not be increased by more than 10% 
without triggering the requirements for Level 3 work (see below).  
Furthermore, any building alteration that results in the creation of 
a seismic irregularity (such as a torsional irregularity, soft story, 
or weak story) will trigger the requirements of Level 3 work.  

 
The key structural requirements for “Level 3” work include: 
 

• For major alterations (“Substantial Structural Alterations” are 
defined as those alterations that involve structural work 
exceeding 30% of the total floor and roof areas of the building 
within a period of 5 years), the structure as altered must comply 
with the minimum wind loading prescribed for new buildings, as 
well as a reduced percentage of the seismic loading prescribed 
for new buildings.  

• Alteration work shall include installation of wall anchors at the 
roof and floor levels to resist the reduced IBC-level seismic 
forces, unless an evaluation demonstrates compliance of 
existing wall anchorage.  

• Parapets constructed of unreinforced masonry must have bracing 
installed to resist the reduced IBC-level seismic forces where a 
height-to-thickness ratio exceeds 2.5 

 
Furthermore, if the renovation project is going to include any additions to 
the existing building, the addition will need to conform to the 
requirements of Chapter 11 of the IEBC.  The key structural 
requirements for “Additions” include: 
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• Additions are new construction and shall comply with the 
International Building Code. 

• Existing structural elements supporting any additional gravity 
loads as a result of the additional shall comply with the 
International Building Code.     

• For vertical additions, any element of the lateral force-resisting 
system of an existing building subjected to an increase in vertical 
or lateral loads from the vertical addition shall comply with the 
International Building Code wind provisions and the IBC-level 
seismic forces specified in Section 301.1.4.1 of IEBC 2012. 

• Where horizontal additions are structurally connected to an 
existing structure, all lateral force-resisting elements of the 
existing structure affected by such addition shall comply with the 
IBC wind provisions and the IBC-level seismic forces per section 
301.1.4.1 of IEBC 2012. 

• Any structural elements of an existing building subjected to 
additional loads from the effects of snow drift as a result of the 
addition shall comply with the International Building Code. 
 
 

STRUCTURAL REQUIREMENTS FOR FM GLOBAL 
INSURANCE 
If the building’s insurer requires FM Global standards to be used, the 
following proprietary set of guidelines for wind uplift loading for roofing 
component design and roof uplift structural analysis will need to be 
followed.  These guidelines typically exceed the base wind loading 
requirements prescribed by the Building Code and result in additional 
structural anchorage of the roof framing.  Typically, these additional 
anchorage requirements include, but are not limited to, the following: 

• Adequately fastening the roof deck to structural supports. 
• Adequately anchoring the roof beams to the exterior walls and 

interior columns. 
• Adequately anchoring the interior roof columns to the floor 

structure below. 
Further evaluation of these requirements will be evaluated if it is 
determined that the building will require compliance with FM Global 
standards.   
 
SUMMARY AND RECOMMENDATIONS 
The building appears to be in fair to good structural condition with the 
exception of the structural deficiencies and potential problem areas 
identified heretofore. Furthermore we believe that structural renovations 
to this building will be feasible using locally available materials and labor. 
 
Odeh Engineers suggests conducting a more detailed investigation of 
the structure in order to determine the location, extents and severity of 
deficiencies as well as preparing a plan for the repair of aforementioned 
deficiencies.  
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Observations were limited to the visible and accessible locations inside 
and around the exterior of the building during this cursory visual 
investigation. A more detailed investigation of the entire structural 
system should be performed to document the exact location and extent 
of each of the structural deficiencies identified above and to develop 
appropriate repair details as well as determine the adequacy of the 
existing members to support the new loads.  As part of a renovation 
project, structural repairs must be performed for each of the structural 
deficiencies identified in this report.  Additional unobserved deficient 
structural conditions should be anticipated during the renovation process 
and a contingency should be carried in the project budget to correct 
these previously unobserved deficiencies. 
 
Since the proposed alterations would most likely be classified as “Level 
3” per IEBC 2012, there will be a significant amount of structural work 
required to conform to the code requirements as outlined in the report 
above.  Furthermore, if the renovation project is going to include any 
additions to the existing building, the addition will need to conform to the 
requirements of Chapter 11 of the IEBC which may also trigger 
significant structural requirements as outlined in the report above.   
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