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  1215 North Josephine Boyd Street 

Greensboro, North Carolina 
  EC Project FY 196032 
 
Dear Mr. Simmons: 
 
As authorized, Engineered Concepts l Terracon Consultants, Inc. (ECT) has completed a visual condition 
assessment and evaluation of the supported floor structure in the classroom wings of the Brooks Global 
Studies School located at 1215 North Josephine Boyd Street in Greensboro, North Carolina.  The purpose 
of this work was to address concerns over the condition of the floor structure that include deterioration 
of the concrete joists and beams that support the classroom floors. 
 
Representatives from ECT visited the school building on June 18, 2019 to observe the conditions of the 
floor structure in the southwest classroom wing from inside the crawl space.  The access to the crawl 
space in this classroom wing was limited due to the height of the structure above the ground surface 
and the numerous utilities.  The observations were recorded by measurement of components of the 
floor structure and by photographs. 
 
Video documentation of the conditions inside the crawl spaces of the classroom wings and other areas 
of the school building was obtained on July 9 using a remote-controlled mobile camera.  The video 
documentation was able to provide a reasonable representation of the conditions of the floor structure 
in most all areas of the school complex where there was an accessible crawl space.  The crawl space 
access and extent of video documentation was limited by the presence of many utilities that were 
presence inside the crawl spaces. 
 
Very limited drawing documentation on the construction of the classroom wings was available.  The 
available documentation included a foundation plan with generalized information on the construction of 
the classroom floors.  The drawings were prepared by McMinn & Norfleet Architects, Greensboro, N.C.  
The date on the drawings was not legible, and is believed to be in the 1950’s.  
 
The floors of the classrooms are constructed with a cast-in-place concrete slab that is cast on a wire lath 
form and supported by pre-cast concrete joists that are spaced at 24-inches on centers.  The pre-cast 
concrete joists are supported by the foundation walls along the exterior perimeter of the building and 
span to concrete beams and piers on the interior of the building.  The floors of the corridors between 
the classrooms are constructed with a one-way cast-in-place concrete slab that is supported by cast-in-
place concrete beams that are continuous beneath walls of the corridors.  The concrete beams are 
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supported by concrete piers.  The walls between the classrooms are supported by brick masonry 
foundation walls.  The building structure is supported on shallow foundations. 
 
The following is a summary list of the visual observations and condition assessment: 
 
A. The profile of the pre-cast concrete joists installed in the elevated floors above the crawl space 

shown in Section 1-1 and Section 2-2 on the single sheet of the original drawings provided are a 
pre-cast concrete shape that was designated as “Lithobar”.  The profile of the pre-cast concrete 
joist that was actually installed in this building was a slightly different joist profile from that shown 
on the drawings, and one that was designated as a “F & A” joist.  Both of these pre-cast concrete 
joist profiles were manufactured by the Arnold Stone Company of Greensboro, NC. Arnold Stone 
Company was the only pre-cast concrete manufacturer in this geographic area that produced these 
pre-cast concrete profile shapes.  Both pre-cast concrete profile shapes were manufactured to have 
cast-in-place concrete slabs placed over the top of the joists. 

 
B. The photographs and video of the exposed structure taken in the crawl space areas of the 

southwest classroom wing show widespread cracking and delamination of the concrete cover over 
the reinforcing steel along the bottom side of pre-cast “F & A” joists that are beneath the 
classrooms.  At many of the locations visually examined, the cracking and delamination of the 
concrete over the reinforcing steel in the bottom the pre-cast concrete joist extended the full 
length of the joist.   

 
C. At the locations where the concrete over the bottom reinforcing steel in the pre-cast joist had 

cracked and delaminated, the exposed surfaces of the reinforcing steel were corroded.  At most of 
the locations visually examined, there visually appeared to be a minimal loss of the original sound 
metal from the reinforcing bar. 

 
D. “F & A” type joists were typically manufactured with shear keys in the top that mechanically 

bonded the cast-in-place concrete slabs to the top of the joist.  Widespread cracking and 
delamination of the concrete near the top of the joists was not apparent. 

 
E. The pre-cast concrete joist and bottom of the concrete floor slab supported by these joists are in an 

unconditioned crawl space.  The joists and slabs are not exposed to direct rainfall; however, these 
concrete elements can be exposed to an environment with high ambient temperatures and relative 
humidity.  This type of environment has a high risk to promote the corrosion of reinforcing steel.  
The corrosion of the reinforcing steel in the joist over the crawl space is the result of exposure, over 
time, to higher than normal ambient temperatures and relative humidity.  Under these exposure 
conditions, the risk of corrosion of embedded reinforcing steel in pre-cast concrete members that 
were manufactured with an accelerating admixture such as calcium chloride are significantly 
greater. 

 
F. During the period that this school was constructed, it was a common practice for the manufacturer 

of the pre-cast concrete “F & A” joists to add an accelerating admixture to the fresh concrete to 
increase the early rate of strength that would allow for the removal of the pre-cast concrete shape 
from the form the next day.  The type of accelerating admixture most commonly used during this 
period was calcium chloride. 
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G. Reinforcing steel bars in pre-cast concrete members containing a calcium chloride accelerator that 
are exposed to high ambient temperatures and relative humidity levels exceeding 70% for 
extended periods of time will corrode.  When reinforcing steel corrodes, the sound metal in the bar 
is converted to rust.  The conversion of steel to rust increases the volume of space originally 
occupied by the sound steel.  When the sound metal in a steel bar encased in concrete corrodes 
and the volume of space occupied by the reinforcing bar is increased, significant pressures are 
exerted on the concrete cover around the reinforcing bar.  The increase in the volume exerts a 
significant pressure on the concrete cover around the bar.  This pressure causes the concrete cover 
to crack and delaminate, exposing the reinforcing bar. 

 
H. The pre-cast concrete joists in the elevated floor structure over the crawl space are supported on 

the exterior masonry foundation walls and on interior concrete beams and piers.  It was not 
determined if the concrete beams that support these pre-cast joists were also pre-cast concrete 
members or were cast-in-place concrete members.  These members could also have been 
constructed with a concrete mix that contained a calcium chloride accelerating admixture.  Minimal 
cracking and delamination of concrete in the beams was visible in the photographs and video 
documentation. 

 
I. The cast-in-place concrete slabs for the classroom floors over the crawl space are specified to be 

reinforced with a 6” x 6” welded wire fabric.  These cast-in-place concrete slabs were placed on an 
expanded metal lath form placed between the sides of the pre-cast concrete “F & A” joists.  The 
bottom of the metal lath is exposed and is corroded.  The metal lath though appears to function 
only as a form.  If the cast-in-place concrete slabs are reinforced with the specified 6” x 6” welded 
wire fabric and have compressive strengths that were specified, they can safely support the in-
place dead load and superimposed live loads required by the current Building Code.  It was not 
determined whether the concrete mix placed over the top of the pre-cast joists and expanded 
metal lath contained a set accelerating admixture such as calcium chloride.  At the locations visually 
examined, there was no visual evidence of cracking and/or delamination of the concrete slabs 
spanning between the pre-cast joists that could suggest that the welded wire reinforcing was 
corroded. 

 
J. Widespread delamination of the concrete cover over the bottom reinforcing steel has completely 

exposed many of the reinforcing bars in the bottom of the pre-cast “F & A” joists.  The complete 
loss of concrete around the entire perimeter of the reinforcing bars has in our opinion 
compromised the structural integrity of the reinforced concrete joist sections. 

 
K. The video of the exposed structure taken in the crawl space areas of the southwest and southeast 

classroom wings show that the cast-in-place concrete structure of the corridors appears to 
generally be in good condition.  There was no widespread visual evidence of cracking and 
delamination of the concrete structure that supports the corridors. 

 
L. The video of the exposed structure in the accessible areas of the crawl spaces below other areas of 

the school complex including the southeast classroom wing, the library, corridors, and auditorium 
did not show visual evidence of widespread cracking and delamination of the concrete structure. 

 
  

http://www.engconcepts.com/


Mr. John Simmons Page 4 July 11, 2019 

Guilford County Schools Maintanance 

  www.engconcepts.com  

 

The conditions of the classroom floor structure that have been observed in the southwest classroom 
wing and reported herein are of concern.  The widespread extent of cracking and spalling of the 
concrete around the reinforcing steel bars in the bottom of the pre-cast “F & A” joists has in our opinion 
compromised the structural integrity of the classroom floor structure where these conditions are 
present.  In our opinion, the eight classrooms in this wing of the school should not be occupied. 
 
Recommendations 
Further study is needed to determine if it is possible to remediate the existing conditions at the 
classroom floor structure in the southwest classroom wing.  Remediation could include a repair to the 
pre-cast concrete “F & A” joists.  An evaluation of an effective repair would include tests made on a 
sample of concrete removed from the existing precast concrete joist and cast-in-place concrete beams 
to determine whether or not an accelerating admixture such as calcium chloride was added to the fresh 
concrete during manufacture.  If chloride was added, a test should be made to determine the amount of 
accelerating admixture added and level of chlorides in the concrete.  If the results of these tests confirm 
the amount of the accelerating admixture and chloride levels are significant, permanent repairs to the 
current condition of these joists will in our opinion require the complete removal of the existing chloride 
contaminated concrete from around the full circumference of the existing bottom reinforcing steel.  This 
scope of work for a repair would in our opinion be very costly. 
 
In our opinion, a better solution that may likely require less time and less cost would be to remove the 
entire existing concrete floor structure, and replace with a new structure of structural steel joists and a 
cast-in-place concrete slab placed on a metal deck form.  Another option would be to remove the entire 
floor structure and replace with a new concrete slab on grade that is placed on backfill in the crawl 
space. 
 
Each of these methods of remediation should be further evaluated to determine the most time and 
cost-effective means for corrective work. 
 
In the short-term, it is our opinion that the classroom floor structure in the southwest classroom wing 
can be temporarily shored in a manner that will provide for the safe use of the classrooms where the 
conditions of widespread cracking and delamination of the concrete joists have been documented and 
reported.  Lines of shores can be positioned at mid-span of the pre-cast concrete floor joists.  The cast-
in-place concrete floor structure of the corridors were observed to be in good condition and do not 
require temporary shoring.  The lines of temporary shoring will include the construction of new 
structure that includes new horizontal 4x6 wood timbers positioned beneath the pre-cast concrete floor 
joists.  The horizontal timbers are supported with vertical posts (screw-jacks or 4x6 timbers).  The 
vertical posts are positioned on timber cribbing or concrete pads that are placed on the ground surface 
of the crawl space floor.  A suggested shoring plan and typical section detail are attached with this 
summary.  The suggested plan and details may ultimately require some alternations once the actual 
construction work is underway in order to accommodate existing conditions, or to accommodate an 
improved different approach to the execution of the work. 
 
The shoring system should be considered a temporary measure that will allow for the safe use of the 
classrooms where the conditions of widespread cracking and delamination are present.  The shoring 
system should not be considered a permanent solution for remediation of the conditions of the 
classroom floors in the southwest wing of the school building.  We recommend regular periodic 
observation and monitoring of the shoring system after installation. 
  

http://www.engconcepts.com/


Mr. John Simmons Page 5 July 11, 2019 

Guilford County Schools Maintanance 

  www.engconcepts.com  

 

We have met with representatives of BAR Construction Company in Greensboro regarding work to 
construct the temporary shoring system.  BAR Construction Company has reviewed the proposed 
temporary shoring system and estimate probable costs of construction in the range of $200,000 to 
$250,000 to install the shoring system in this classroom wing.  BAR Construction Company believes that 
they can schedule and execute the construction work so that the classrooms in the southwest wing of 
this school can be open and ready for use by August 26, 2019. 
 
Should you have any questions regarding the conditions addressed in this letter, please let us know. 
 
Sincerely, 
 
ENGINEERED CONCEPTS l Terracon Consultants, Inc. 
 
 
 
Robert G. Kennerly, Jr., P.E. 
Principal 
 
Attachment:  Shoring Plan & Typical Section 
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