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Evaluation of Thermion SafTrax TH604 coating system on 

Acrow Temporary Bridge Deck Panels  

NHDOT Project 14957 Lebanon-Hartford, VT 

Installation/Interim/Final Report      Date: May 2020 

 

Introduction 

The contract for New Hampshire Department of Transportation (NHDOT) Project 14957, 

Lebanon, NH - Hartford, VT (Fed. Project No. A000(627)), included the use of an Acrow 

temporary pony truss bridge to accommodate detoured traffic around the bridge construction site.  

After the new bridge was completed, the Acrow bridge was dismantled for storage.  The Acrow 

700XS steel deck panels were to be re-coated using an epoxy-urethane water proofing overlay, 

PolyCarb Flexogrid.  Due to the poor performance of this coating (Figure 1), a change order was 

issued to remove the remaining PolyCarb Flexogrid and apply Thermion SafTrax TH604 

metallizing with a clear seal coat. (Appendix A, 14957 Lebanon, NH - Hartford, VT Change 

Order #16, approved by NHDOT 2/25/2016). 

                                                                                                                     

      

Figure 1.  PolyCarb Flexogrid delamination on the Acrow temporary bridge deck panels 
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Objective 

The objective of this research is to document the application and performance of the Thermion 

SafTrax TH604 metallizing system on the Acrow temporary bridge panels.  The performance of 

SafTrax will be evaluated and documented for a period of in-service use as described in the 

Experimental Feature Work Plan EF 2016-01 included as Appendix B.  The research results will 

be used to evaluate this product as an effective corrosion resistant protective coating for smooth 

steel surfaces used in areas of vehicular and pedestrian traffic, particularly in areas of heavy 

truck traffic. 

Product Description 

Thermion SafTrax TH604 is a ceramic oxide core wire composed of aluminum and up to 46 

percent by volume of ceramic oxides.  The product data sheet is included as Appendix C.  The 

aluminum serves as a binder for the ceramic and provides the corrosion protection and adhesion 

to the underlying material, and the ceramic component provides wear-resistance and nonskid 

surface roughness.  A sealer coat is recommended to reduce porosity and improve adhesion.  

This ceramic oxide thermal sprayed coating system is expected provide a wear-resistant surface 

on the steel panels that is long lasting and protects the substrate from corrosion while 

maintaining an average coefficient of friction of 1.1 to improve skid resistance. 

Research Approach 

Pre-construction Meeting 

A demonstration of the SafTrax coating process on two Acrow panels was performed on April 

15, 2016, by Excelerated Coatings, a division of Fletch’s Sandblasting & Painting, Inc. (FSP) at 

their facility in Epsom, New Hampshire (Appendix D, Pre-construction Meeting Memorandum).  

Action items resulting from the meeting after the demonstration were transmitted via email and 

approved by NHDOT Bridge Design on May 17, 2016 (Appendix E, FSP Metallizing Procedure, 

Revision 3).  Items included are the FSP coating procedure and data sheets for the Thermion 

SafTrax TH604 metallizing and Wasser MC-Clear 100 urethane sealing coating. 

Application 

FSP coated 185 Acrow deck panels between May 25, 2016 and August 24, 2016.  The 

application adhered to the Joint Standard, SSPC-CS 23.00.  Each panel was blast cleaned using 

manual blast equipment with iron-silicate blast media (30/60 abrasive mix) and the profile depth 

was measured and verified to be within the 3 to 5 mil specified range.   The Thermion SafTrax 

TH604 metallizing was applied and the dry film thickness was measured.  The thickness was  

verified to meet the required minimum of 15 mils and measured an average of 25.6 mils.  Wasser 
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MC-Clear 100 urethane sealing coating was then applied at a minimum thickness of 1.5 mils to 

complete the coating system process. 

                       

Figure 2.  SafTrax coating process performed by Excelerated Coatings in Epsom, NH 

Destructive testing was performed each day before production began consisting of five 

metallized thin metal strips bent 180 degrees around a mandrel, pull-off adhesion tests and a 

chisel test on a small metallized plate.  All specimens passed the bend, adhesion, and chisel tests.  

The adhesion exceeded the required minimum of 1,000 psi and measured an average of 2,958 

psi. 

An example of a FSP quality control report is included as Appendix F, FSP Daily Coating 

Inspection Reports (Panels 148-159).  An independent inspection, furnished by Bridge Design, 

was performed periodically by a representative of Greedman-Pedersen, Inc. (GPI).  An example 

of a GPI inspection report is included as Appendix G, GPI Daily Inspection Reports (Panels 120-

158).  The full set of inspection reports for all panels and the associated dry film test information 

is available upon request from NHDOT. 

UNH Laboratory Testing 

The skid resistance performance of a bridge deck panel coated with SafTrax TH604 system was 

studied by University of New Hampshire (UNH) in the laboratory in spring 2017.  The objective 

of the NHDOT Bridge Deck Friction Treatment study was to assess the bridge deck surface 

macrotexture and frictional properties.  The results of the testing are presented in the UNH 

report, NHDOT Bridge Deck Friction Treatment (Haslett, 5/1/2017), included as Appendix H.  

To evaluate the durability, values from this study were compared to testing performed on the 

panels after being exposed to traffic and weathering in the field. 
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Installation 

The driveway of the NHDOT maintenance shed in Newfields, New Hampshire, was selected for 

installation and testing of four (4) panels.  Various parameters such as soil type, traffic volume 

(including truck volume), and drainage conditions were taken into account in site selection. 

 

Figure 3.  The panel installation at the NHDOT maintenance shed in Newfield, NH 

The bridge mock-up that included the panel installation was constructed by the Bureau of Bridge 

Maintenance and was documented by UNH as an independent study and a senior project for civil 

engineering undergraduate students. This is described in report, Assessment of Bridge Deck 

Friction Treatment for NHDOT (UNH, 2018-2019), included as Appendix I.  Panel 4 was 

identified as the panel that was previously tested in the UNH laboratory.  The test panels at the 

Newfields site were trafficked from installation in November 2017 until removal in May 2018. 

Evaluation 

UNH student researchers measured the following properties of the bridge deck surface prior to 

trafficking (December 2017) and after a winter season (April 2018): 

 macrotexture – pavement macrotexture depth measured using a volumetric technique 

(ASTM E965-15) 

 frictional properties – surface frictional properties measured using the British pendulum 

tester (ASTM E303-93)  
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The bridge deck surface parameters documented included: 

 visual appearance of the coating 

 loss of non-skid texture 

 surface wear 

 adhesion to the steel panel 

A motion-activated trail camera was used to monitor traffic over the bridge.  Researchers 

documented the number of vehicle passes and the number of times the panels were plowed.  

Vehicular traffic during the five (5) months was approximately 5,400 of which 10 percent were 

snow plows. 

            

Figure 4.  Post-trafficking images of Acrow bridge panels with Thermion SafTrax TH604 

Metallized Coating 

Test results for macrotexture and friction values, prior to trafficking and post-trafficking, are 

presented in the UNH report (Appendix H).  The panels had an excellent macrotexture depth and 

frictional properties prior to trafficking, superior to that expected for asphalt pavement surfaces.  

After trafficking for five months both of these tested parameters indicated deterioration of the 

system.  Additional information on the evaluation of the performance of the panels is presented 

in Appendix I, Assessment of Bridge Deck Friction Treatment for NHDOT (UNH, 2018-2019) 

and in Appendix J, NHDOT Bridge Design Evaluation of Thermion SafTrax TH604 Metallized 

Coating for Acrow Deck Panels (J. Zoller, 1/16/2020).  

Summary and Conclusion 

The UNH study summarizes the before and after trafficking macrotexture depth (MTD) and 

British Pendulum Number (BPN) in Table 1 and Table 2 of their report (Appendix I).  The BPN 

is a measure of microtexture, a frictional property of surfaces. 
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Although the percent change indicates a loss in MTD, the post-trafficking MTD values are still 

high for a coating (Appendix J, p. 4-5).  The percent change in BPN values, although significant, 

results in an average post-trafficking level of 68.6 BPN, just below the range of 75 to 80 for 

concrete characterized as having good anti-skid properties. (Appendix J, p. 5-6).  Upon visual 

inspection, the areas where the coating was completely removed due to snowplowing were 

located primarily along the raised panel edges.  The coating that remained was well adhered 

(Appendix J, p. 7).  Damage to the coating due to snowplow scraping would be expected for any 

coating. 

In conclusion, the test results and visual inspection indicate that steel deck panels with the 

Thermion SafTrax TH604 coating are recommended for installation on a temporary bridge to be 

used over a winter without an asphalt wearing surface. 

 

Table 1: Summary table of macrotexture depth

Panel
Pre-Trafficking

MTD Average (mm)

Post-Trafficking

MTD Average (mm)

% Change

(loss)

1 0.450 0.247 45.0

2 0.462 0.175 62.2

3 0.463 0.190 59.1

4 0.465 0.251 46.0

Average: 0.460 (18.5 mil) 0.216 (8.7 mil) 53.1 %

Table 2: Summary table of British pendulum testing

Panel
Pre-Trafficking

BPN Average

Post-Trafficking

BPN Average

% Change

(loss)

1 115.5 73.0 36.8

2 112.4 61.0 45.7

3 113.7 61.5 45.9

4 109.8 79.0 28.1

Average: 112.9 68.6 39.1 %

Macrotexture Depth  (MTD) (Sand Patch Test)

Microtexture Depth  (British Pendulum Test)

Values in BPN (British Pendulum Number)

Note: A section of the overlay that was visibly removed by plowing during the 

study was tested and had an average BPN value of 44.
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STATE OF NEW HAMPSHIRE 
INTER-DEPARTMENT COMMUNICATION 

 

    DATE: April 15, 2016 

  

                   AT:   Construction Bureau 

FROM: Shaun M. Flynn, P.E.    

 District Construction Engineer 
    

SUBJECT: Lebanon-Harford, VT 14957 

 Metallizing Bridge Maintenance ACROW deck panels 

  

TO: Construction Files 

             via 

 Theodore Kitsis, P.E. 

      Administrator 
 

  

 

MEMORANDUM 

 

 On Friday, April 15, 2016, a pre-construction meeting for the application of 

Thermion Saftrax TH604 (Metallizing Water Proofing Overlay for ACROW deck panels) 

was attended by: 

 

NAME ORGANIZATION E-MAIL ADDRESS 

Shaun Flynn NHDOT – Construction sflynn@dot.state.nh.us 

Tim Letton GPI – Coating Inspection tletton@gpinet.com 

Kraig Gonyo GPI – Coating Inspection kgonyo@gpinet.com 

Dean Wilson NHDOT – Construction dwilson@dot.state.nh.us 

Steve Johnson NHDOT – Bridge Maint. sjohnson@dot.state.nh.us 

Jerry Zoller NHDOT – Bridge Design jzoller@dot.state.nh.us 

Jeff McGuire CPM jmcguire@cpmconstructors.com 

Rich Luding Enhanced Surface Solutions rluding@thermion.com 

Dan Bernard CPM dbernard@cpmconstructors.com 

Peter Nicolopoulas Fletch’s/Excelerated Coatings pete@ecoatings.com 

Sean Fletcher Fletch’s/Excelerated Coatings sean@ecoatings.com 

   

 

  

 An on-site meeting and tour of the Fletch’s / Excelerated Coatings facilities at 52 

Shirkin Road, Epping, NH was conducted to review the ACROW deck panel Saftrax 

coating process and introduce all parties involved.   

Two deck panels were set-up for a demonstration.  One panel was prepared with a 

surface profile of 3 – 5 mils and coated with 15 – 20 mils of the Saftrax TH604 

mailto:sflynn@dot.state.nh.us
mailto:tletton@gpinet.com
mailto:kgonyo@gpinet.com
mailto:dwilson@dot.state.nh.us
mailto:sjohnson@dot.state.nh.us
mailto:jzoller@dot.state.nh.us
mailto:jmcguire@cpmconstructors.com
mailto:rluding@thermion.com
mailto:dbernard@cpmconstructors.com
mailto:pete@ecoatings.com
mailto:sean@ecoatings.com


metalizing coating and half of the surface had the sealer applied.  The second panel was 

prepared with a surface profile of 3 – 5 mils and then a demonstration of the coating 

process was performed to produce a 15 – 20 mil coating. 

 

 

 

      
 

 

 

 

 

      
 



Following the demonstration a meeting was held to discuss procedures and 

requirements.   

 

The following action items need to be address and submitted to the NHDOT prior 

to the start of the production phase of coating the panels; 

 

 A written work plan that includes step-by-step instructions for surface 

preparation, coating application, and sealing of the panels, including  

details on the allowed times between preparation, coating, and sealing, and 

protective measures for handling and stacking of completed panels. 

 A written Quality Control plan highlighting the testing methods and 

procedures. 

 Additional information on the copper slag abrasive being used for 

preparation of the panels and it’s abilities to meet the 3 – 5 mils angular 

profile recommended. 

 Data sheets for the sealer or sealers being used and a letter of 

recommendation from the coating manufacturer. 

 

 

SMF/s 

cc:  Attendance List 

 
i:\projects\lebanon\14957\corresp\sa\deck panel coating\lebanon 14957 mtg minutes fletch termion saftrax 

th604 pre-production.doc 
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APPENDIX F 

FSP Daily Coating Inspection Reports (Panels 148-159) 

 

 

 

 

 

 

 

 

 

 

 

 

























APPENDIX G 

GPI Daily Inspection Reports (Panels 120-158) 

 

 

 

 

 

 

 

 

 

 

 

 



Greenman - Pedersen, Inc.

Engineering and Construction Services

This report shall not be reproduced without the written approval of the inspection company.

Inspection results relate only to the items inspected or tested.

Date Report # Piece #

District Contract # Bridge #

Project

Inspector Shift Start End Total Hrs

Description of Work Performed this Date:

Date

Date

181 Ballardvale Street, Suite 202, Wilmington, MA 01887 Tel: (978) 570-2999 Fax: (978) 658-3044

www.gpinet.com

1430 3.0

QCS Review

New Hampshire Department Of Transportation 

DAILY INSPECTION REPORT

08/12/16 Day Friday 160812KAG Panels 120 thru 158

Inspector Signature 8/12/2016

N/A 14957 A000(627)

Lebanon, NH - Hartford, VT (Acrow Deck Panel Wearing Surface Restoration)

Kraig Gonyo 1130

1130 – Kraig Gonyo (GPI Representative) arrived at Fletchs’. 

 

Coatings operations are being performed on this project today. Fletchs’ is in the process of applying TSC to Deck Panels 

155 - 158. 

 

GPI Representative performed visual inspection on Deck Panels 134 thru 155 at Fletchs’. All Panels inspected have been 

metalized, and seal coated. Panels had a uniform appearance that was free of visible discontinuities. 

 

Fletchs’ QC Inspector, Curtis Fletcher allowed GPI Representative to measure dry film thickness (DFT) using Fletchs’ 

DeFelsko Positector 6000 electronic DFT gage with FXS Extreme probe. GPI Representative verified calibration accuracy 

using plastic shims in accordance with SSPC-PA2. GPI Representative measured dry film thickness in accordance with 

NACE 12 (Joint Standard) on Deck Panel’s 134 thru 157.  

*Dry film thickness was measured in-process on Panels 156 and 157. 

 

GPI Representative obtained and reviewed QC DFT reports for Deck Panels 120 thru 158.  QC reports reflect conformance 

with Fletchs’ approved TSC Procedure (Rev. 4).  

 

GPI Representative inspected samples of bend tabs for dates 07/26/2016 thru 08/12/2016. At least (1) bend tab was visually 

inspected for each day of work. All bend tabs visually inspected were satisfactory in accordance with NACE 12 standard. 

 

GPI Representative inspected all companion plates for dates 07/26/2016 thru 08/12/2016. All companion plates have had 

adhesion and cut tests performed. Cut tests were visually satisfactory in accordance with NACE 12 standard. Adhesion test 

results were recorded on each companion plate by Fletchs’ QC using permanent marker. Companion plate test results 

recorded reflect conformance with Fletchs’ approved TSC Procedure (Rev. 4). Companion Plate 08/12/2016 was tested 

today and GPI Representative witnessed testing. 

 

Deck Panel No. 94 was previously reported as having seal coat sags. Curtis Fletcher informed that the panel was bristle 

blasted to remove the excess sealer. Curtis said that Fletchs’ intended to save the panel for QA inspection prior to shipping 

but the panel was accidently loaded and shipped to the state shed. GPI Representative intends to make a trip to the NHDOT 

State Shed for inspection of Panel 094. 

 

1430 – GPI Representative departed from Fletchs’. 



Greenman - Pedersen, Inc.

Engineering and Construction Services

Photo Log:

TSC Application In-Process

Comapnion Plates (Front Sides w/ Tests) Bend Tabs Inspected 

Companion Plates (Back Sides w/ Values Marked)

Stacked Deck Panels (Completed) Completed TSC/Sealer 

2



Greenman - Pedersen, Inc.

Engineering and Construction Services

Photo Log:

Adhesion Test Result (08/12/2016 Companion Plate, Dollie No. 2)

Adhesion Test Result (08/12/2016 Companion Plate, Dollie No. 1)

Adhesion Test Result (08/12/2016 Companion Plate, Dollie No. 3)

3



APPENDIX H 

NHDOT Bridge Deck Friction Treatment, University of New 

Hampshire (Haslett, 5/1/2017) 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

NHDOT Bridge Deck Friction Treatment 

 

 

 

 

By 

 

 

Katie Haslett 

 

 

 

 

 

 

 

 

 

 

 

INDEPENDENT STUDY – CIE 795 

 

FINAL REPORT 

 

FACULTY ADVISOR:  

DR. ESHAN V. DAVE, Ph.D. 

 

05/01/2017 

 

 

 

 

 

 

 



Introduction 

 Common application of high friction overlays are navy ship decks, military and 

commercial flight surfaces and marine structures. In recent years, Departments of 

Transportations (DOT’s) are exploring the use of a high friction overlay for safety reason to 

decrease skid resistance and improve the durability of bridge decks. The New Hampshire DOT 

Bridge Deck Friction Treatment Study is focused on the evaluation of the skid resistance 

performance of a bridge deck panel coated with SafTraX TH604. The ceramic oxide thermal 

sprayed top coat as shown in Figure 1, creates an increased level of friction on the surface of the 

bridge deck to improve skid resistance, durability and resistance to corrosion. 

 

 
Figure 1: Thermal spray top coat being applied to bridge deck panel. 

 

The objective of the NHDOT Bridge Deck Friction Treatment study was to assess the 

bridge deck surface macrotexture and its frictional properties by accumulating base level 

characterization data. To achieve this goal two American Society of Testing and Materials 

(ASTM) tests were performed. The standard test for measuring pavement macrotexture depth 

using a volumetric technique (ASTM E965-15), and the standard test for measuring surface 

frictional properties using the British pendulum tester (ASTM E303-93) were conducted. 

 

Methodology and Approach 

 Given the dimensions of the bridge deck, a systematic approach to determine the average 

surface texture as well as the skid resistance performance was developed. Figure 2, denotes the 

testing location dimensions on the 120-inch by 71.5-inch bridge deck panel. A total of eight 

testing locations were chosen that lie within the typical wheel path of vehicles assuming a car 

width of 72 inches.  



 
Figure 2: Bridge deck panel dimensions and testing locations. 

 

Macrotexture Depth Testing 

 The adaptation of the standard testing method for pavement surfaces was used to 

determine the average depth of the bridge deck panel surface macrotexture. Given a known 

volume of material (Silica Sand), the macrotexture depth can be determined by spreading the 

materials and measuring the total area covered. The physical representation is the average depth 

between the bottom of the bridge deck surface voids and the top of the friction treatment overlay 

particles gives the macrotexture depth.  

  

 Testing was conducted in accordance with the ASTM E 965-15 standard. Upon spreading 

the silica sand in a circle on the surface of the bridge deck panel, four diameter measurements 

equally spaced around the circle were taken. The four measurements were then averaged to 

determine the average depth at each location. The Mean Texture Depth (mm) was calculated 

using Equation 1, where V was the sample volume (mm3) and D was the average diameter of the 

area covered by the silica sand (mm). 

 

     𝑀𝑇𝐷 =
4𝑉

𝜋𝐷2
     (Eqn.1) 

  

The total MTD was calculated by averaging the MTD from the eight testing locations. 

Figure 3, shows the eight testing locations after performing the macrotexture test. 



 
Figure 3: Post macrotexture depth testing. 

 

British Pendulum Testing 

 Testing to determine the skid resistance of the bridge deck panel was performed in 

accordance with the ASTM E303-93 standard. As defined by the ASTM E303-93 standard, “The 

British Pendulum Tester is a dynamic pendulum impact-type tester used to measure the energy 

loss when a rubber slider edge is propelled over a test surface.” The British pendulum measures 

British Pendulum (tester) Number (BPN) for each pass of the pendulum on the testing surface. 

The energy loss as the rubber slider passes the surface is used to determine the frictional 

properties of the bridge deck.  

 The testing procedure involved first cleaning the testing area of any debris. Next, a 

sufficient amount of water was applied to cover the test area thoroughly. One swing of the 

pendulum was executed but not recorded. Immediately after four more swings were executed, 

making sure to rewet the test area after each swing and the BPN value was recorded. Testing 

locations for the British pendulum test were the same as those used for the macrotexture depth 

testing. Three trials of testing were performed, where the order of testing location changed in an 

attempt to minimize the variability caused by wear of the rubber slides after repeated passes on 

the high friction surface. Table 1, summarizes the testing location order that was used for each 

trial. 

 

 

 

 

 

 

 

 

 



Table 1: Summary of testing location order for 3 trials. 

Testing Location Order 

Trial 1 Trial 2 Trial 3 

1 8 3 

2 7 4 

3 6 5 

4 5 6 

5 4 7 

6 3 8 

7 2 1 

8 1 2 

 

 

Results and Conclusions 

 A summary of the average diameter and mean texture depth at the eight test locations is 

shown in Table 2. The total mean texture depth was determined to be 0.441 mm. Typical 

baseline MTD values for new asphalt, new brushed concrete and worn tined concrete are 0.409 

mm, 0.749 mm and 0.350 mm respectively (Dave et al., 2015). 

 

Table 2: Summary table of macrotexture depth testing. 

Location 
Average diameter 

(mm) 

Test mean texture depth 

(mm) 

Total mean texture depth 

(mm) 

1 362.0 0.5092 0.441 

2 406.4 0.3922  

3 393.7 0.4153  

4 381.0 0.4515  

5 390.5 0.4198  

6 381.0 0.4457  

7 387.4 0.4390  

8 374.7 0.4550  

 

The average British Pendulum Number (BPN) and standard deviation is reported for the 

eight test locations in Table 3.  

 

Table 3: Summary table of British pendulum testing. 

  Test Location  

  1 2 3 4 5 6 7 8 

Average 

BPN 
96 97 98 92 93 101 102 100 

Std BPN 2.753 2.465 2.812 4.349 4.499 1.414 4.265 3.796 



A higher BPN correlates to a higher energy loss caused by the drag of the rubber slider 

on the test surface. The British pendulum tester has BPN values ranging from 0 to 150. The total 

average BPN for the bridge deck was determined to be 97 BPN. No significant conclusions can 

be made about the skid resistance of the bridge deck panel using the BPN value alone. However, 

a NCHRP report focused on the characterization of concrete pavement stated that good antiskid 

micro-texture properties have BPN values ranging from 75-80. As expected, the total average 

BPN number of 97 for the bridge deck is slightly higher than typical treated concrete pavement 

surfaces due to the high friction treatment (Hall et al., 2008). To develop an greater understand 

of typical BPN values, the Michigan DOT found that the average BPN value for pavement 

markings with various combinations of  paint and plastic beads ranged from 28-45 (Richard, 

1975). 

 

Both the mean texture depth and the average British pendulum number provide basic 

surface material characterization of the high friction treatment overlay on the bridge deck panel.  

It is recommended that similar testing as presenting in this study be conducted on the bridge deck 

after being installed for use in the field. Comparisons of values after being exposed to traffic and 

weathering in the field can be made to those from this study to evaluate the durability, resistance 

to corrosion and frictional resistance.  
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Introduction 

Common use of high friction overlays is to improve safety by increasing skid resistance during 

inclement weather conditions and as a side benefit they are also shown to improve the durability 

of bridge decks and pavement. In 2017, the New Hampshire Department of Transportation 

(NHDOT) decided to test a high-friction overlay on their Acrow 700XS temporary bridge panels. 

These panels are applied with SafTraX TH604 system. This ceramic oxide thermal sprayed coat 

system is expected to increased level of friction on the surface of the bridge deck to improve skid 

resistance, durability and resistance to corrosion. 

 

The NHDOT worked with Eshan V. Dave (associate professor) at the University of New 

Hampshire (UNH) to assess the friction condition of SafTraX TH604 system and its degradation 

under vehicular and snow plowing conditions. The assessment was done through student 

independent study and a senior project for civil engineering undergraduate students. 

 

The objective of this study was to assess the bridge deck surface macrotexture and its frictional 

properties prior to trafficking and post trafficking. To achieve this goal two type of tests were 

performed. The standard test for measuring pavement macrotexture depth using a volumetric 

technique (ASTM E965-15), and the standard test for measuring surface frictional properties using 

the British pendulum tester (ASTM E303-93) were conducted. The assessment also included 

selection of appropriate site for installation of the panels over a course of one winter season 

(December 2017 to April 2018) and measurement of macrotexture depth and friction properties at 

conclusion of this duration.  

 

Testing Methodology and Approach 

Given the dimensions of the bridge deck, a systematic approach to determine the average surface 

texture as well as the skid resistance performance was developed. Figure 1, denotes the testing 

location dimensions on the 120-inch by 71.5-inch bridge deck panel. A total of eight testing 

locations were chosen that lie within the typical wheel path of vehicles assuming a car width of 72 

inches. A total of four panels were assessed in this study.  



 
Figure 1: Bridge deck panel dimensions and testing locations. 

 

Site Selection and Construction 

After evaluating four potential locations around New Hampshire, the Newfields maintenance shed 

was selected for installation of panels. Various parameters such as, soil type, traffic volume, 

drainage conditions etc. were taken into account. Specifially, driveway for the Newfields shed was 

selected for installation purposes. Through structural analysis of panels and evaluation of the soil 

conditions, a structural support system was designed to hold the panels and provide similar 

deflection conditions to the panels as they would experience during their service within Acrow 

bridge system.  

 

The site construction was monitored by the UNH students. After the concrete for support pads had 

cured the forms were removed. The trenches for the first half of the abutments were excavated and 

gravel was placed at the bottom of the trench. The crew also excavated a few inches in between 

the abutments to allow for deflection. Since the curbs were precast, phases I and II could be 

combined. After the first half of the abutments were placed in the trench, two panels were lowered 

onto the embedded j-hooks and secured with bolts. The NHDOT then backfilled the abutments 

with stone. For safety reasons during construction, barriers and guardrail was used over the bridge 

to prevent vehicles falling off. During this same construction step, the crew excavated the roadway 

for phase III. All the work at this point can be seen in Figure 2(a). Later, the crew returned to form 

and pour phase III. After the concrete had sufficiently cured the panels were added on the 

remaining part of the deck and secured. The guardrails were adjusted to accommodate the full 

bridge. The trenches were backfilled with stone similar to the first half of the site. NHDOT would 



later return to asphalt patch the pavement that was cut out during the excavation. The final bridge, 

without the asphalt patches, can be seen in Error! Reference source not found. 2(b). 

 

Figure 2: Construction of bridge at Newfields site for trafficking assessment of the high friction 

overlay system on Acrow bridge panel. 

 

Trafficking 

The test panels at the Newfields site were trafficked from their installation in November 2017 until 

their removal in May 2018. This site is used only by NHDOT employees and contractors working 

on behalf of NHDOT. The shed is also used by snow plowing crews for NHDOT. A trail camera 

was installed near the bridge structure to get estimate of the amount of traffic that has crossed the 

bridge structure. On basis of the number of times that the trail camera was activated by the 

vehicular traffic, it is estimated that between December 7th and April 8th (5 months) approximately 

5,400 vehicles crossed this bridge. Approximately 10% of this traffic is expected to be that of snow 

plows. This approximation is on basis of review of a set of images form trail camera. A sample 

image taken by trail camera is sown in Figure 3. 

 

 
Figure 3: Sample image from trail camera used to obtain estimate of traffic volume. 

Results and Summary 

A summary of the average micro-texture depth (MTD) for the four tested panels, average of eight 

test locations for each panel, is shown in Table 1. The total mean macro-texture depth was 

determined to be 0.46 mm. Typical baseline MTD values for new asphalt, new brushed concrete 

and worn tined concrete are 0.409 mm, 0.749 mm and 0.350 mm respectively (Dave et al., 2015). 

(a) 

(b) 



Thus, the panels had an excellent MTD prior to trafficking and would have provided better skid 

resistance than new pavement surfaces. The results for the skid resistance measurement through 

British pendulum test are shown in Table 2. The British Pendulum Numbers for each of the four 

panel is in range of 110 to 116. These are very high compared to values typically seen on concrete 

or asphalt pavement surfaces. A NCHRP study focused on the characterization of concrete 

pavement stated that good antiskid micro-texture properties have BPN values ranging from 75-80 

(Hall et al., 2008). Thus, prior to trafficking the high friction treatment was clearly providing 

excellent friction to the bridge deck panels.  

 

Table 1: Summary table of macrotexture depth testing. 

Macrotexture Depth [Sand Patch Test] 

Panel 

Average Pre-

Trafficking MTD 

(mm) 

Average Post-

Trafficking MTD 

(mm) 

% Change 

(loss) 

1 0.450 0.247 45.0 

2 0.462 0.175 62.2 

3 0.463 0.190 59.1 

4 0.465 0.251 46.0 

 

Table2: Summary table of British pendulum testing. 

Microtexture [British Pendulum Test] 

Values in BPN (British Pendulum Number) 

Panel 
Average Pre-

Trafficking BPN 

Average Post-

Trafficking BPN 

% Change 

(loss) 

1 115.5 73 36.8 

2 112.4 61 45.7 

3 113.7 61.5 45.9 

4 109.8 79 28.1 

Note: A section of the overlay that was visibly removed by plowing 

during the study was tested and had an average BPN value of 44. 

 

Both Table 2 and 3 also show values of MTD and BPN post trafficking. After trafficking for five 

months both of these parameters degraded substantially.  As discussed before, the MTD values 

have dropped to less than those for a worn concrete bridge deck surface. While MTD is not a direct 

measure of skid resistance it provides a good measure of the potential for hydroplaning of vehicles. 

The loss of BPN is also staggering. Figure 4 shows a panel after five months of trafficking and it 

can be clearly seen that there are several locations where the high friction treatment has completely 

been removed from the steel deck surface. BPN values in such exposure surface measured an 

average of 44. This is a quite low value that would typically prompt an immediate action to prevent 

vehicular crashes due to loss of skid resistance.  

 



 
Figure 4: Bridge panels after trafficking showing abrasion and removal of high friction treatment. 

In summary, the evaluation of four panels through use of macro-texture depth and British 

pendulum in conjunction with actual trafficking showed that while the SafeTraX treatment 

provided an excellent skid resistance prior to trafficking, under the action of snow plows and other 

vehicles the effectiveness of this system deteriorated substantially. Furthermore, the system was 

not able to stay adhered to the steel deck under the plowing action and resulted in complete removal 

at a number of locations. It should be noted that while an approximate number of 5,200 vehicles 

is not very high traffic level, an estimated number of 520 snow plowing actions is on a severe side 

for single winter season. On a highway bridge with medium traffic in New Hampshire, it would 

typically take 2 to 4 years for applying 500 snow plow repetitions to the deck surface. 
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APPENDIX J 

NHDOT Bridge Design Evaluation of Thermion SafTrax TH604 

Metallized Coating for Acrow Deck Panels (J. Zoller, 1/16/2020) 



    STATE OF NEW HAMPSHIRE 
      INTER‐DEPARTMENT COMMUNICATION 

DATE January 16, 2020 

From Jerry S. Zoller, P.E. Office Bureau of Bridge Design 
Project Engineer Tel. 603-271-2731 

Subject Lebanon NH – Hartford, VT 14957 
ACROW bridge deck panels 
Evaluation of Thermion SafTrax TH604 metallized coating 

To Ann M. Scholz, P.E., Research Engineer 
NHDOT Bureau of Materials & Research 

Re: M&R Research Report - Experimental Feature No. EF 2016-01 

I have been involved with this research project throughout its duration related to the metallizing 
coating and was asked to comment on the M&R Final Report.  Please consider my written 
comments, evaluations, and opinions, as follows. 

I. Introduction

On the Lebanon-Hartford 14957 bridge replacement project, a 
State-owned ACROW temporary pony truss bridge was used to 
accommodate detoured traffic around the bridge construction 
site.  The ACROW bridge uses 6-ft by 10-ft deck panels with a 
¼-inch steel plate top surface.  Over the course of the project, 
the bridge exhibited a need for an improved non-slip deck 
surface for the safety of the motoring public and longevity of 
the bridge. 

The original galvanized surface was too slippery and was 
removed.  The galvanizing was replaced by a thin tack-and-
pavement coating which also performed poorly and was 
replaced after five months.  A new 1/4-inch (min.) Poly-Carb 
Flexogrid overlay was then applied and remained for the rest of 
the project but performed below expectations.  All three 
coatings proved to be inadequate for providing a non-slip, well-adhered, durable, corrosion-
resistant surface on the deck panels. 

After the new bridge was completed, the ACROW bridge was dismantled for storage.  A better 
coating was needed for the 180+ deck panels.  Bridge Design recommended a thermal spray 
coating (TSC), i.e. metallizing.  The General Contractor inquired within the metallizing industry 
and Thermion (TSC manufacturer) recommended the SafTrax TH604 anti-skid product. 
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II. Objective

The objective of this Experimental Feature research project is to document the application and 
evaluate the performance of the Thermion SafTrax TH604 metallized coating as a nonskid, 
durable, well-adhered, corrosion-resistant wearing surface for ACROW bridge steel deck panels. 

III. Product Description

Metallizing is not a new coating to NHDOT for steel bridges.  
The Department applied a 100% zinc TSC on the recently 
constructed Memorial Bridge in Portsmouth (2012), as well 
as other bridges in New Ipswich (2014), Londonderry (2016) 
and Alstead (2018).   

What makes this research project experimental is the 
Thermion SafTrax TH604 metallized coating itself and where on the bridge it is to be used.  The 
intended purpose of this coating is to be a wearing surface for traffic.  All other structural 
coatings are applied to bridge members subject to the weather but not to direct traffic wear, as is 
the case of the deck panels.  This TSC is also different in its composition.  It is made of a 
ceramic oxide core within an aluminum matrix, which is unique for bridges (versus the 
commonly used 100% Zinc or 85%Zn/15%AL).  The aluminum provides corrosion-resistance 
and adhesion, and the ceramic component provides wear-resistance and nonskid surface 
roughness.  The US Navy has evaluated and used this product for extreme-durability nonskid use 
on Naval vessel flight decks for take-offs and landings.  This product will be unique and 
experimental in its application on ACROW bridge deck panels.  See Appendix C. 

IV. Research Approach

The Department approved a change order for the General Contractor to remove the Poly-Carb 
Flexogrid coating from the deck panels and to apply the Thermion SafTrax TH604 TSC.  The 
application work was performed by Excelerated Coatings, a division of Fletch’s Sandblasting & 
Painting, Inc., at their Epping, NH facilities. 

The Experimental Feature research project and funding were prepared by the Bureau of 
Materials & Research and approved by FHWA.  The Bureau of Bridge Design provided 
specification requirements, approved Fletch’s work plan (Appendix E), and furnished consultant 
Quality Assurance inspection through Greenman-Pedersen, Inc. (Appendix G).   

The Bureau of Bridge Maintenance built a bridge-mockup at a NHDOT patrol 
shed in Newfields for field testing and evaluation of four deck panels subjected to 
actual truck traffic.  The University of New Hampshire participated in the 
development of the field test site, as well as performed lab and field testing and 
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evaluation (Appendices H & I).  Bridge Design is providing 
additional comments and evaluation on the research report in 
this memo. 

V. Product Application

The principal parties met at Fletch’s to witness a demonstration 
of the metallizing of two ACROW deck panels, and to discuss 
associated issues and the Department’s requirements.  The 
follow-up application work plan was subsequently approved by 
Bridge Design [Appendix E].  The governing specification was 
the Joint Standard SSPC-CS 23.00 /AWS C2.23 /NACE No. 12 
Specification for the Application of Thermal Spray Coatings 
(Metallizing)… for the Corrosion Protection of Steel. 

The governing specifications and approved work plan called for 
1) an SP5 White Metal hand-blast finish using metallic grit
abrasive to produce a 3-5 mil angular profile; 2) 1,000 psi
adhesion (min.); 3) 15 mil metallizing thickness (min.); 4)
addition of a thin clear seal coat; and 5) QA inspection. 

The Joint Standard spec requires destructive testing each day 
before production begins consisting of five metallized thin 
metal strips bent 180 degrees around a mandrel, and pull-off 
adhesion tests and a chisel test on a small metallized plate. 

The Department delivered 185 ACROW deck panels to Fletch’s 
for coating during the summer of 2016.  The top steel surface of 
each panel was blast cleaned to SSPC-SP5 White Metal 
cleanliness using Maxiblast® iron-silicate 30/60 fine grit 
abrasive by Bellemare Group.  The Thermion SafTrax 604TH 
TSC was applied to each panel as specified. 

The Fletch’s QC reports and GPI QA inspection reports 
(Appendices F, G) demonstrated that the work met or exceeded 
the requirements of the approved work plan and was acceptable. 

 Average steel surface profile was 4.5 mils.

 Average thickness was 25.6 mils: (low 19.0, high 31.3)

 All bend specimens passed the 180-degree bend test.

 All companion plates passed the cut (chisel) test.

 Average adhesion was 2,958 psi: (low 1,906, high 5,032)
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The actual adhesion values (psi) achieved are very high compared with standard metallizing wire 
(100% Zn and 85/15) used for bridge coating and with the US Navy requirements, as follows: 

Metallizing Wire Joint Standard US Navy ACROW panels Adhesion Achieved (psi) 
100% Zn 500 (min.) --- --- --- 

85% Zn / 15% AL 700 (min.) --- --- --- 
100% AL 1,000 (min.) --- --- --- 

SafTrax TH604 
--- 1,500 (min.) 

2,000 (ave.) 
1,000 (min.) 1,906 (low) 

2,957 (ave.) 
5,032 (high) 

VI. UNH Product Evaluations

The University of New Hampshire participated in this 
research project and issued three reports: 1) initial lab 
testing (Appendix H); 2) after installation of the 
Newfields test site (not included); and 3) after winter 
exposure and spring evaluation (Appendix I).  [Note: 
deck panel 4 used in lab testing is the panel furthest 
to the right in the photo.] 

Please consider my comments on the UNH report. 

1. It should be noted that the two lab tests, a) the surface macro-texture depth measurement, and
b) the British Pendulum friction test, apparently, are typically used in characterizing the
friction/skid-resistance properties of wearing surfaces.

2. The report does not mention any correlation between the lab tests and the coating properties
measured at the shop, (e.g. adhesion or coating thickness.)

Surface macro-texture depth (MTD) measurement (sand patch) 

3. The surface macro-texture depth (MTD) measurement (sand patch) has some value by
indicating that the pre-test value of 0.441 mm is higher and shows greater skid resistance
than new asphalt (0.409 mm).  This test also shows the relative change with before-and-after
measurements that the TH604 surface roughness diminished after field testing.

4. In the first and last UNH reports the sand patch MTD depths were reported in mm, and in the
intermediate report, in inches.  Since the coating industry uses mil units (thousandth of an
inch), the values show that the panel 4 lab depth was 17.7 mils (.441 mm) and the field-
measured depth was 18.3 mils, both rounded to 18 mils.

5. The third report stated that the sand patch MTD depths decreased from 18 mils to 7-10 mils
over the winter (Table 1).  Although this is a large percentage loss (say 50%), which the
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report characterizes as “degraded substantially”, I do not consider this a major problem.  Let 
me explain. 

6. Any metallized coating has surface roughness much greater than that of paint.  The Thermion
TH604 has exaggerated surface roughness to impart its skid-resistant properties.  Below the
surface roughness is the thickness of the coating itself, which in the case of the deck panels
was specified to be 15 mils min. but was actually applied at an average 25 mils.  One would
expect that as a wearing surface the roughness peaks would wear down/off since they are
sticking up.  However, even if worn off, the full coating thickness still remains.  From the
UNH test, the sand patch MTD depth dropped from 18 mils (which is very high for a
coating) down to 9 mils (which is still high for a coating).  Yes, the worn surface has a lower
roughness than before, but it is still significant.

7. Unfortunately, no coating thickness readings were made in the field to correlate before-and-
after thickness changes.

8. Since the sand patch tests were done in the same locations for each panel, I’m wondering if
any silica sand remained in the coating voids that might affect subsequent readings.

British Pendulum friction test 

9. In my view the British Pendulum friction test appears to inherently be a valid test for
measuring surface friction and slip resistance.

10. The UNH report indicated that the British Pendulum Test Value Number (BPN) as measured
in the lab was 97 BPN, higher than that of concrete pavement with a value of 75-80 BPN,
and thus indicating a very good surface friction and slip resistance.

11. Having said that, the UNH reports indicated that there are some variables that affect the
values.  For example, the test values in the field were significantly higher (110-115 BPN)
than in the lab (97 BPN).  The high BPN value indicates the surface has ‘superior friction
characteristics’, as stated in the UNH report.  It was suggested that temperature may have
been a factor in the reduced consistency in test values between lab and field.

12. The reports also indicated that a new pad on the test apparatus measures significantly higher
than after several uses (e.g. 127 vs 117 and 123 vs 113)).

13. The report also mentions that the surface must be clean and free of dirt and contaminants.
For this reason, the researchers decided to wet the surface after sweeping.  It is not clear how
the wet condition might effect the test value.

14. The report indicates that the before-and-after BPN values dropped from an average value of
112.9 BPN down to and average 68.6 BPN.  While this is a dramatic percentage decrease, the
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resulting level of 69 BPN is just below the range of 75-80 for concrete characterized as 
having good anti-skid properties. 

15. The UNH report of the field evaluation over emphasized those minor areas where the snow
plow blades scraped the coating down to bare metal and used terminology (e.g. substantially
degraded, loss is staggering, prompt immediate action, etc.) that might leave the wrong
impression (in my view) to the reader.  The UNH research did not address adhesion or
corrosion protection.

VII. J. Zoller Product Evaluation

I visited the field test site in Newfields on August 13, 
2018 to examine the four deck panels and take photos.  
My observations, evaluations, and opinions are noted as 
follows. 

1. The first impression upon seeing the test site with
four deck panels is that are areas scraped to bare
metal.  Otherwise, the other surfaces seem to be OK.

2. Upon closer examination, you notice that the bare
metal areas are almost entirely located at the panel
edges; some on panel 1 and more on panel 2 & 3
where they fit together.

3. A quick estimate (assuming 4-inch wide) by the
length of the panel (10-ft.) indicates that the scraped
areas combined are 1%-2% of the total surface area.

4. A close examination of the major scrape areas shows
that in these locations the 1/4-inch top plate is wavy
and that the scrape off areas correspond to the high
point on the plate.  In other words, the snow plow
blades would consistently hit the high spots over and
over.

5. If the UNH estimate of snow plows (10% of 5200
vehicles) is anywhere close, then this test site has been
subjected to an amazing number of plow passes, quite
a bit higher than any normal bridge, I’m guessing.
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6. One also observes that there has been wear in the coating along distinct lines that correspond
to the ribs in the panel supporting the top plate.  These areas, too, are slightly higher than
adjoining surfaces where plow blade contact would be concentrated.

7. One also observes, looking at the geometry of the site,
that snow plows would naturally drive in the middle of
the road, thus also concentrating impacts on the center
panels.

8. Other than the obvious bare metal scrape spots, I did not
observe any of what you might call wheel tracks worn
on the panels.

9. I observed that the concrete abutments exhibited
considerable spalling and damage from plow blade impacts, demonstrating the power of the
1,500+ pound plows to inflict damage.

10. A careful examination of the bare spots shows that the coating is extremely well adhered to
the steel plate adjacent to where it has been mechanically scraped off.  There is no
disbonding of the coating, no lifting of adjacent edges, no delaminations or peeling of any
kind.

11. I felt a number of coated areas with my hands while on my knees and most areas adjacent
and away from the heavily scraped areas were rough to the touch.

12. Other than the areas worn to bare metal, I did not see any evidence of rust in the coating.

VIII. Summary & Conclusions

13. My recommendation is that the Department consider the Thermion TH604 coating a
successful treatment for the ACROW bridge deck panels.  The product is unique to the
bridge industry having been adapted from Navy use, shows excellent anti-skid properties,
extremely high adhesion, apparent good corrosion protection based the performance history
of metallizing and a limited field test.

14. I believe exposure to snow plows is the most difficult test that can be applied, that there is
some value in that, but that it is an unreasonable expectation that any coating can withstand
without damage the violent scraping from a 3/4-ton metal blade moving 30 mph.

15. I appreciate and thank the University of New Hampshire for applying techniques from the
highway industry to determine friction properties for wearing surfaces, and hope that the
experience was of value to those UNH students who contributed time and effort.




