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January 6, 2016         W&S Proj. No.: 2150685 
 
William Scoble  
Fire Chief 
Westwood Fire Department 
637 High St  
Westwood, MA  02090 
 
RE: Structural Evaluation of Apparatus Slab ***DRAFT*** 
 
Dear Chief Scoble, 
 
Per your request, we have performed a structural evaluation of the apparatus bay elevated slab at Westwood 
Fire Station at 637 high St, Westwood, MA. Spalling concrete on the underside of the elevated slab with 
exposed reinforcing bars prompted the need for this evaluation.  The work is in accordance with our letter 
proposal dated 10/20/2015 (attached).  The elevated reinforced concrete slab supports fire apparatus 
parking.  The fire station is active. 
 

           
 

Westwood Fire Department Elevated Apparatus Slab – Deteriorated Concrete 
 
EXISTING CONDITIONS  
 
Nathan Seifert, PE, and Connor Western, EIT, conducted a site visit on November 01, 2015.  Existing 
structural plans for the apparatus bay by Theodore Weaver Associates Inc. dated August 19, 1974 were 
available for review.  The elevated slab is used to support fire apparatus parking and general storage, and 
is over additional parking space and storage at the lower level. The trucks enter the apparatus bay on the 
east side of the building from High Street (Rt. 109).  There are four bays numbered Bay 1 through Bay 4 
north to south.  The slab is six to eight inches thick and reinforced in both directions.  The elevated slab is 
supported by 1’-6” square reinforced concrete columns with 5’-6” by 4 inch deep drop panels at the interior 
and reinforced concrete wall at the perimeter.  The typical bay size (i.e. spacing between supports) is 16’-4” 
by 16’-4”.   
 
The weather conditions at the time of the site visit were clear with temperatures in the mid 50°’s.  Structural 
deterioration observed included the following: 
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1. Spalled concrete on the underside of the slab east end of Bays 2 and 3. Reinforcing bars were 
exposed and exhibited moderate corrosion (Refer to Photo 1). 

 
2. Minor cracking on the top and underside of the slab with efflorescence (Refer to Photos 2 and 3). 

 
3. Areas of delamination in multiple locations throughout the slab identified from sounding the concrete 

(Refer to the JTC report attached). 
 

4. Deterioration and delamination of the epoxy flooring system throughout the top side of the slab. 
 

5. Spalling concrete in the top of the slab where epoxy flooring has deteriorated (Refer to Photos 4 and 
5). 
 

6. All four of the main floor drains are either broken or damaged, and are corroded (Refer to Photo 6). 
 

7. Standing water in multiple locations on the top of the slab. 
 

John Turner Consulting (JTC) was on-site to perform concrete sampling and testing, and assist with sounding 
the concrete.  JTC took one core sample for strength testing (per ASTM C42) and seven core samples for 
chloride ion testing (per ASTM C1152). Chloride ion testing is used to determine the concentration of chloride 
ions at various depths.  Chloride ions contribute to corrosion of reinforcing.  Location of the core samples, as 
well as the results of concrete sounding, are shown in the attached JTC report. 
 
STRUCTURAL ANALYSIS 
 
The existing two-way reinforced elevated slab design was analyzed based on the details on the existing 
structural drawings.  The analysis evaluated the slab for a uniform loading of 250 pounds per square foot 
(psf), and for vehicle loadings per the information provided by the Westwood Fire Department. 
 
The analysis assumed a typical two-way slab system over interior columns with drop panels.  Based on the 
detailing of the slab to perimeter wall connection, the support condition at the perimeter to the slab is 
considered “pinned”, that is no transfer of bending moment into the walls.  Concrete compressive strength 
was assumed to be 3,000 psi, and the reinforcing yield stress was assumed to be 60,000 psi.  The structure 
was assumed to be in good condition for the purposes of the analysis. 
 
Analysis found that the as-built slab is overstressed in positive bending (bottom reinforcing) at the perimeter 
bays (i.e. a 16’-4” strip around the perimeter of the slab).  In addition, skip loading and variable loading with 
moving vehicles result of negative bending (top of slab – top reinforcing).  Based on the original detailing, in 
some direction in some areas, there is no top reinforcing; therefore, negative bending may result if cracking 
of the concrete at the top of the slab. 
 
CONCLUSIONS AND RECOMMENDATIONS 
 
Concrete spalling and delamination appear to be a direct result of corrosion of the reinforcing. Corrosion of 
the reinforcing was likely initiated by deterioration of the epoxy flooring and cracking in the concrete slab 
allowing water to permeate the slab.  Soundings found areas of potential delamination, also likely a result of 
reinforcing corrosion, which may deteriorate into concrete spalls. 
 
Chloride ion testing showed areas of up to 0.27% concentrations, and show penetrations of chloride to depths 
of two to three inches.  Higher concentration were found at the entry to the apparatus bays, as expected, 
where the slab would be exposed to water and ice contaminated with deicing salts.  Compressive strength 



Westwood Fire Department – Apparatus Slab Evaluation 
January 6, 2016 

Page 3 

 
 

testing found the concrete strength to be 5,080 psi, well above the 3,000 psi specified on the existing 
structural drawings. Testing results are attached. 
 
Cracks can be a result of a number of factors including inadequate concrete mix, improper curing, thermal 
constraints, improper design, or overloading.  From analysis, there appeared to be areas of overstress under 
certain loading conditions in the bays exhibiting deterioration.  While there may have been initial cracking 
due to other factors, it appears that vehicle loading contributed to increasing the width and number of cracks. 
 
Per discussion on-site that took place on 12/21/2015, the Westwood Fire Department will implement 
temporary and permanent repairs as soon as possible, as operations allow.  Please consider the following 
initial repair recommendations to reduce further deterioration in the near term: 
 

1. Install temporary shoring under the two bays where there is spalling concrete and corroded 
reinforcing. 

 
2. Apply corrosion inhibiting coating, such as Sika Ferrogard 903, to the underside of the elevated slab 

and to areas of exposed concrete on the top side of the slab. 
 

3. Install gravity fed epoxy crack healer, such as Sikadur 55 SLV, at exposed crack on the top side of 
the slab. 
 

4. Repair spalled concrete at the underside of the elevated slab and to exposed spalls on the top side 
of the slab using a polymer modified cement based mortar, such as SikaTop 122 PLUS or SikaTop 
123 Plus. 
 

5. Apply temporary epoxy coating to areas of exposed concrete on the top side of the elevated slab. 
 

Please consider the following permanent repair recommendations: 
 

1. Remove existing epoxy flooring. 
 

2. Apply corrosion inhibiting coating, such as Sika Ferrogard 903, to the entire top side of the slab. 
 

3. Install gravity fed epoxy crack healer, such as Sikadur 55 SLV, to the entire top side of the slab. 
 

4. Repair larger cracks using epoxy injection system such as Sikadur 35 Hi-Mod LV. 
 

5. Increase the flexural strength of portions of the elevated slab as required by the structural analysis.  
Reinforce the slab using carbon fiber reinforced polymer (CFRP) laminate strips, such as Sika 
CarboDur.  Sika CarboDur CFRP strips are two to four inches wide and bonded to the slab using 
Sikadur 30 epoxy resin.   
 

6. Install a built up epoxy flooring system such as Stonhard Stonclad GS with a Stonhard Stonkote HT4 
top coat.  Add Stonhard Stonproof RH7 fiber mesh in the base coat for additional reinforcing. 
 

Both per temporary and permanent repairs should be performed under the supervision of a registered design 
professional.  Permanent repairs will require additional analysis and development of details and specification 
for installing the CFRP reinforcing.  Temporary shoring should be installed as soon as practical, and the 
balance of initial repairs should be implemented within the next three months.  Please note that the 
installation of CFRP reinforcing will likely allow for the removal of the temporary shoring. 
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After repairs are completed, we recommend implementing regular structural inspections at three year 
maximum intervals.  We would welcome the opportunity to assist you with developing repair and maintenance 
specifications and details. 
 
If you have any questions on the above, please contact me by phone at 978-977-0110 ext 7402. 
 
Very truly yours,  
 
WESTON & SAMPSON 
 
 
 
 
Richard A. Campbell, PE 
Associate 

 

    
Nathan M. Seifert, PE 
Project Manager 

 
 
CC: Connor Western, EIT 
 
 
Attachments: Photos, JTC Testing Report 
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PHOTOS: 
 

 
 

Photo 1 – Spalls on the underside of the elevated slab. 
 

 
 

Photo 2 – Minor cracking on the top of the elevated slab. 
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Photo 3 – Minor cracking on the underside of the slab. Yellow chalk denoting hollow area in the slab. 
 

 
 

Photo 4 – Large spall where epoxy coating is damaged on the topside of the elevated slab. 
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Photo 5 – Large spall where epoxy coating is damaged on the topside of the elevated slab. 
 

 
 

Photo 6 – Damaged floor drain. 



 

 

 

 
GEOTECHNICAL   ▼ ENVIRONMENTAL    ▼ RESIDENT ENGINEERING    ▼ TESTING 

 

 
DOVER, NH  I  WORCESTER, MA  I  WESTFIELD, MA  I   PORTLAND, ME  I   WEST HARTFORD, VT  I  JOHNSTON, RI 

 

 
CLIENT:    Weston & Sampson, Inc.                    PROJECT:     Westwood Fire Station 

                     100 Foxborough Boulevard, Suite 250                                 637 High Street  

                     Foxborough, MA 02035                                                       Westwood, MA 

       

                   

DATE:  October 29, 2015     REPORT #:     15-20-0000036  

               

 

 

At the request of Weston & Sampson, JTC performed an evaluation of the existing 
structural slab at the Westwood Fire Station in Westwood, MA. Multiple areas of 
spalling, cracking and delamination of the concrete surfaces were evident, both at the 
top and the underside of the slab. Hammer soundings and a chain-drag were used to 
determine the soundness of the structural slab. Although the epoxy-coating of the 
topside impeded the chain-drag efforts, the hammer soundings at the underside 
revealed a number of areas of concern. These are denoted in the attached Field Sketch 
of Investigation Area. 
 
After locating the slab reinforcing bar, cores were cut from selected areas. Seven cores 
were taken in all, with one for compressive strength testing (C1) and the remainder for 
Chloride Ion testing (C2-C7). The results of these tests may be found in the attached 
table. Core locations are also listed in Field Sketch of Investigation Area. 
 
 

 

 

 

 

 

 

 

 

 

 

 
Signed:                                                

 

John Turner Consulting, Inc.                                                                                                                               

Telephone Number: 603-475-5376  

Michael Vantran                ICC Certification # 5048103-48, # 5048103-49, # 5048103-92, & #5048103-86 

Senior Special Inspector   ACI Field Testing Technician Grade 1 # 038356                                                     
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FIELD SKETCH of 

INVESTIGATION AREA 

C3 

C6 C1 

C2 

C5 

C4 

C7 

Dashed Circle/Ovals 

denote deficiencies in 

underside of slab  

CX Core Locations taken at 

topside of slab  

C1 - Compressive strength 

C2-C7 - Chloride Ion 

testing 

*Locations are approximate 



 

   

COMPRESSION TEST RESULTS 
ASTM C42 

 
CORE LOCATION COMPRESSIVE 

STRENGTH 

(psi) 

CONDITION OF CORE 

C-1 5080 GOOD 

   
 

 

 
 

CHLORIDE ION CONTENT TEST RESULTS 
ASTM C1152 

 

 

 
CORE 

LOCATION 

CHLORIDES 

1” 

(%) 

CHLORIDES 

2” 

(%) 

CHLORIDES 

3” 

(%) 

CHLORIDES 

4” 

(%) 

C-2 0.071 0.019 0.000 0.000 

C-3 0.116 0.048 0.000 0.000 

C-4 0.012 0.000 0.000 0.000 

C-5 0.267 0.174 0.054 0.059 

C-6 0.067 0.013 0.012 0.003 

C-7 0.019 0.003 0.001 0.000 
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TABULATION OF RESULTS 

 
JTC Project #: 15-20-036 

 


















