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Introduction 
DCI Engineers has reviewed available drawings and performed several site visits to observe 
Jackson Elementary School.  The purpose of our review was to identify any seismic deficiencies 
that might impact a major renovation of the school. Our findings are based on an ASCE 31 life 
safety assessment of the building and our experience with other buildings of similar age and 
construction.  In addition to a seismic review we also reviewed remediation measures for 
correcting any obvious signs of structural distress observed during our site visit. The following 
report contains our findings and recommendations. 
 
The overall seismic performance goal identified by the school district for these buildings is life 
safety. To achieve this goal there should not be a full or partial collapse of the structure during a 
major earthquake and any “heavy” cladding elements such as brick or concrete walls should not 
fall from the building and result in a life safety concern.  The buildings may however sustain 
major damage and need to be closed after a major earthquake.  In general newer buildings (i.e. 
those constructed after the mid 1970’s) should easily perform at a life safety level and meet the 
district’s performance goals.  The focus of our review has therefore been on the older buildings. 
 
Summary 
Based on our study we recommend saving only the 1949 wing, the separate cafeteria building and 
potentially the media center. While the other areas of the school “could” be saved and renovated 
it is our opinion that the structural concerns are sufficient to warrant demolition and that any 
attempt to save these portions would be costly. The largest issue is the unreinforced brick 
masonry construction which performs poorly in earthquakes and can be costly to renovate. 
However we also encountered other significant problems such as cracking in large areas of brick 
walls (apparently due to an inadequate brick firing process) and substandard wood roof trusses.  
The media center is a newer structure and it has seismic joint between it and the adjacent 
buildings. Structurally the media could remain however given the relatively small size and its 
roof configuration it may make more sense to demolish it for programmatic reasons.   
 
The following sections of this report describe our detailed findings: 
 
Existing Construction 
The school consists of the following five main areas 
(See Fig 1) which represent distinct structures which 
were built at different times: 
 
Area 1 
This was the original school building and includes 
administrative areas and some classrooms. It was 
constructed in 1911.  The structure is two stories tall 
with wood framed roofs and floors and perimeter 
unreinforced brick masonry walls (Photo 1).  
 
Area 2 
This area consists of the gymnasium and was most likely 
built in 1937.  It includes a wood framed roof and first 
floor with unreinforced brick masonry perimeter walls.  
The roof framing includes wood trusses which span the 
entire width of the gym.  
 

Photo 1- Original Building 
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The foundation system includes very lightly reinforced 
perimeter concrete stem walls and footings. 
 
Area 3 
This is a classsroom area which was constructed in 1949 
and consists of a two story reinforced concrete building.  
The floors and roof are wood framed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

North 

Fig 1- School Key Plan 
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Area 4 
This area is a one story wood framed structure 
constructed in 1995.  It houses a media center.  The 
lateral system consists of CMU shearwalls along all four 
sides. 
 
Area 5 
This area is a completely separate building which houses 
the cafeteria.  It is a one story wood framed structure 
built in 1995.  
 
 
Findings/Recommendations 
There are several significant concerns associated with 
the buildings.  The first concern is the brick used in the 
original construction (Area 1).  Photo 2 shows the 
cracking which can be observed over all the exterior and 
interior faces of the brick walls for this area.  Two bricks 
were removed from the building so that we could review 
the extent of the cracking on the interior surfaces.  Photo 
3 shows this brick after it was removed from the exterior 
wall of the building.  Generally the cracks extend 
through a large portion of the brick.   This cracking is 
likely a result of problems with the firing process.  The 
brick may have been too wet or dry when fired.  
However, whatever the cause of the cracking these 
bricks represent a significant concern for this area of the 
building.  They are very brittle and have a low strength.  
Generally unreinforced brick performs very poorly 
during an earthquake and would need to be upgraded by 
backing the walls with a layer of reinforced concrete.   
Based on the extent of cracking associated with the brick 
we would recommend that the exterior walls be 
completely replaced.  Since there are other significant 
changes needed to the buildings related to the 
mechanical and electrical systems and ADA 
requirements it may not be cost effective to try and save 
this building. 
 
The second concern we found is with the gymnasium.  
This building is unreinforced masonry and also has 
wood framed trusses. The wood trusses appear to be 
very light construction.  The web to chord connections 
are made with only a few nails.  Typical trusses of this 
size would have bolted connections. A major school 
renovation would warrant further study of these trusses 
and most likely strengthening or replacement would be 
needed. 

Photo 3- Exterior Cracked Bricks 

Photo 2- Cracking of bricks 
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Area 3 is an older building however it does have substantial concrete shearwalls in each 
direction and is expected to perform well during an earthquake. 
 
Areas 4 and 5 were built in 1995 and are separate buildings.  These building could easily be 
saved and should not need any seismic renovation. Saving Area 4 may however be difficult to 
incorporate into a new school layout.  It currently has a gable roof which drains towards the 
adjacent building. Also since it has a relatively small size it may be less expensive to 
demolish it a rebuild the library as part of an overall renovation. 
 
Construction Cost 
We have reviewed the construction cost information for structural renovation of each area of 
the building.  The following table indicates our rough order of magnitude unit costs for each 
area. This is based on our experience with other similar building types. The costs include only 
structural/seismic renovations construction cost except for Area 1, which also includes cost 
for recladding of the exterior walls to address removal of the cracked brick.   
 
 

Area Seismic Renovation 
Unit Cost 

Notes 

1 $40/SF to $50/SF Includes costs for 
new cladding system 

2 $30/SF to $40/SF Includes new roof 
trusses 

3 $5/SF to $10/SF  
4 N/A  
5 N/A  
 

Structural costs for new construction typically range from $35 to $45 per square foot.  Our 
recommendations for demolition is based on the assumption that that major nonstructural 
changes such as MEP, architectural and programmatic improvements to the existing school 
will also be needed.  These changes will be easier to achieve with new construction.  
Therefore in areas where the structural renovation is only slightly less than new 
construction and could warrant saving the building the additional cost for the nonstructural 
changes will make demolition the preferred approach. 
 
 
Conclusions 
Our findings indicate that the demolition of all Areas except for Areas 3, 5 and potentially 4 
would likely be the most cost effective approach to the school renovation project.   
 
At the request of Mark Button we have also reviewed the structural risk associated with the 
continued use of this building for two more years.  The concern is the potential for an 
earthquake which might cause life threatening damage. Since we observed the brick 
cracking on both the outside face of the wall and the inside we are reasonably confident 
that this cracking extends throughout the wall.  We have not encountered this type of brick 
failure on other buildings and we do not know of any test data regarding its performance 
during an earthquake; however it does appear that the cracks have substantially weakened 
the bricks and it is likely that any significant lateral seismic load could cause the brick to 
crack.   
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This cracking in combination with other typical URM concerns such as the lack of 
anchorage between the walls and floors means Jackson along with Roosevelt are likely the 
most hazardous school building (from a seismic performance standpoint) in the Medford 
School District.   
 
It is important to note that Jackson Elementary School was built at the same time as 
Roosevelt and has very similar construction (including the cracked brick issues). Jackson 
did however have a partial seismic renovation project in 1995 which included tying the 
brick walls into the roof.  This renovation work however will most likely not provide a 
significant improvement in the building’s seismic performance since it did not include 
anchorage at the floors lines. In addition the wall anchorage at the roof level may not be 
very effective because the anchors are embedded in the cracked brick. We believe it would 
be considered prudent to close Jackson at the end of this school year and keep it closed 
until it can be renovated. 
 
 
 
 
 


