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Purpose of this paper 

The Florida Department of Transportation (FDOT) is conducting Phase II of the 

Statewide Airfield Pavement Management Program. Forty-percent of the total number of 

airports has been completed during Phase I, with 47 airports. During Phase II, there will 

be 60%, or 43 airports, will be completed. Please note that the percentage of Phase II is 

more than Phase I, but the number of airports is less because most of the airports that 

were inspected during Phase I were General Aviation (GA) airports, and are normally 

much smaller than Commercial airports. 

Typically there are two types of pavement that used at the airports, which are Rigid and 

Flexible pavements. However from time to time, we can also find Composite pavement. 

For the last decade, the new type of pavement that has been used in the aviation 

industry is called Whitetopping.  

In Florida, there are three airports that are currently using whitetopping; New Smyrna 

Beach, Williston, and Fernandina Beach airports. All three airports have not been 

inspected during Phase I.  

Whitetopping consists of three categories: 

 Conventional whitetopping 

 . Ó 6 inches thick 

 Thin whitetopping (TWT) 

 . Between 4-6 inches thick 

 Ultra-thin whitetopping (UTW) 

 . Between 2-4 inches thick   
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While the top two categories of whitetopping are frequently used at highways and roads, 

the Ultra-Thin whitetopping seems to be limited in use, especially when the FAA does 

not include this type of whitetopping in their pavement design (less than 5 inches) and 

that also it is not eligible for AIP funding.  

Ultra-Thin Whitetopping (UTW) is a viable rehabilitation method that consists of a layer 

of PCC (2 to 4 inches thick) that is bonded to the milled AC pavement to form a 

composite surface, with a new wearing surface. The slabs of UTW are short and 

square, normally ranging from 2 to 6 feet (as shown in the previous illustration). For the 

other two whitetopping variations, Thin Whitetopping thickness is more than 4 inches 

and less than 8 inches, and Conventional Whitetopping thickness exceeds 8 inches. 

Construction Specification Guideline for Ultra-Thin Whitetopping 
Ultra-Thin Whitetopping 
 
Ultra-thin whitetopping (UTW) is a process where a thin layer of concrete [50 to 100 mm 

(2 to 4 in.)], usually with fibers and often of high strength, is placed over a prepared 

surface of distressed asphalt pavement. In addition to the thinness of the concrete 

overlay, other factors differentiate UTW from conventional concrete overlays of existing 

asphalt pavement (conventional whitetopping). These are: (1) a substantial degree of 

bond between the concrete overlay and the prepared asphalt surface, and (2) much 

closer joint spacing. 

 

UTW Applications 
 
Ultra-thin whitetopping provides a durable wearing surface for pavements. Since the 

first experimental project, when a landfill access road near Louisville Kentucky was 

overlaid with UTW in 1991, about 200 UTW projects have been built through 1998. The 

predominant use has been to rehabilitate distressed asphalt pavement at intersections 

where rutting and washboarding was a recurring problem. Other uses include: city 

streets, general aviation airfields, automobile parking lots, bus lanes, and rural 

highways. 

 

For More Information 

 
For more information about UTW, including applications, history and use, material 

requirements, project selection criteria, load-carrying capacity, research and 

performance, joint design, construction procedures and repair, obtain these publications 

from the American Concrete Pavement Association: 

Å Ultra-thin Whitetopping (IS100P) 

Å Whitetopping - State of the Practice (EB210P) 
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Foreword to Guideline 
 
This document provides guideline specifications useful for developing concrete project 

specifications for ultra-thin whitetopping pavement. These guidelines should not be 

used as a specification by reference in contract documents. 

A contracting agency must modify these guidelines for local conditions, preferences and 

construction practices. Project specifications denote specific requirements for 

construction. They are not intended to provide general or educational information about 

material, equipment or construction procedures. Therefore, the language in these 

guidelines is generally imperative and terse as would be used in project specifications. 

 

A contracting agency must specify items designated in the "Mandatory Specification 

Checklist" portion of this document. The contracting agency may also choose from the 

provisions in the "Optional Specification Checklist" portion of this document. Checklists 

are to assist in properly choosing and specifying requirements for the project 

specifications. These checklists should not be part of the final project specifications. 

This document references appropriate material standards, test methods and 

specifications of the American Society of Testing and Materials (ASTM), American 

Association of State Highway and Transportation Officials (AASHTO), and Canadian 

Standards Association (CSA). 

 

These references assume that the contractor and the engineer will use the applicable 

standards or methods that are in effect when bids are solicited for the project or at the 

time of construction. It also assumes that the specification writer will choose the 

standard or test most suitable for their agency and project. These guidelines are written 

in the three-part section format of the Construction Specifications Institute.  

 

 

 

 

 

 

 

 

  

Several factors are involved in the structural design of concrete pavements: 

Supporting strength of the existing asphalt pavement 

Flexural strength of the concrete 

Design procedureðthe expected service life of the pavement before any major 

structural rehabilitation is required 

Amount of truck or aircraft traffic expected 
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TABLE 1: PAVEMENT CONDITION INDEX FOR AIRPORT PAVEMENTS 

PCI Rating Description Applicable Pavement Preservation 
Treatments 

86 ς 100 Good ς only minor distress Routine maintenance only 

71 ς 85 Satisfactory ς low and medium distress Preventive maintenance 

56 ς 70 Fair, some distresses are severe Corrective maintenance and 
rehabilitation 

41 ς 55 Poor ς severity of some of the distresses can 
cause operational problems 

Rehabilitationand reconstruction 

26 ς 40 Very Poor ς severe distresses cause 
operational problems 

Rehabilitation and reconstruction 

11 ς 25 Serious ς many severe distresses cause 
operational restrictions 

Immediate repairs and reconstruction 

0 ς 10 Failed ς pavement deterioration prevents 
safe aircraft operations 

Reconstruction 

 

                     PCI PAVEMENT SURFACE CONDITION RATING 

            

                                                       (Source: © American Concrete Pavement Association 1999) 
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TABLE 9  JOINT SPACINGS FOR PLAIN CONCRETE WHITETOPPING 
Slab thickness Maximum Joint Spacing1 

mm in m ft  

100 4 2.1 7 

150 6 3.2 10.5 

200 8 4.3 14 

250 10 5.3 17.5 

300 12 6.4 21 

350 or more 14 or more 7.6 25 
1 Joint spacing may also be based on local experience for pavements that have provided good service. 

                 TABLE OF JOINT SPACING FOR WHITETOPPING 

 

 

 

TABLE 18 ALLOWABLE NUMBER OF CHANNELIZED PASSES AIRCRAFT (TOTAL IN THOUSANDS) 
5,400 KG GROSS WEIGHT AIRCRAFT WITH DUAL WHEEL GERA, OR 
4,100 KG GROSS WEIGHT AIRCRAFT WITH SINGLE WHEEL GEAR 
K = 27 MPA/M 

Average 
Flexural 
Strength 

MPa 

H2, 
Asphalt 

thickness, 
mm 

H1, UTW thickness 

50 mm 75 mm 100 mm 

Joint Spacing 

0.9m 0.6m 1.2m 0.9m 1.8m 1.2m 

4.8 3 42 84 118 161 297 396 

4.8 4 102 190 223 302 483 (unlim.) 

4.8 5 233 426 437 (unlim.) (unlim.) (unlim.) 

4.8 6 or more (unlim.) (unlim.) (unlim.) (unlim.) 361 (unlim.) 

5.5 3 51 96 143 189 (unlim.) 475 

5.5 4 116 211 260 346 (unlim.) (unlim.) 

5.5 5 259 468 498 (unlim.) (unlim.) (unlim.) 

5.5 6 or more (unlim.) (unlim.) (unlim.) (unlim.) (unlim.) (unlim.) 

Unlimited (unlim).  For practical purposes, 500,000 is taken as the upper limit of channelized passes of aircraft that 

are heavy enough to affect tickness requirements of general aviation airport pavements. 

 

                        THICKNESS TABLE FOR UTW WHITETOPPING 

 

                                                                      (Source: © American Concrete Pavement Association 1999)    
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At New Smyrna Beach airport, Ultra-Thin whitetopping has been used. And the other 

two categories of whitetopping have been applied at the Williston and Fernandina 

Beach airports.  

The inspection procedure for the flexible and rigid pavement has been clearly detailed in 

ASTM 5380-10 and discussed in advisory Circular (AC) 150/5380-6B. Unfortunately, 

none of these documents have mentioned anything about whitetopping. 

Matter of fact, research proves that there is no whitetopping pavement inspection 

documentation. There is a document that discusses ultra-thin whitetopping for roadways 

and airfields done by the American Concrete and Pavement Association. But this only 

characterizes repair, and not inspection. Another document that relates to ultra-thin 

whitetopping is the construction specification guideline for ultra-thin whitetopping. This 

source is also produced by the American Concrete Pavement Association. It should be 

noted that if there is any procedure for whitetopping pavement inspection, it must be 

somehow compatible to the Pavement Condition Index (PCI) system, since the product 

is installed at the facilities and airports like other types of pavement. 

The FAA has discussed concrete airfield pavement, but only for regular concrete 

pavement surfaces. The FAA refers all of the pavement inspection to the American 

Society of Testing Materials (ASTM). As mentioned before, the ASTM does not 

characterize the inspection methodology for whitetopping. 

According to the newest version of the ASTM, the rules and regulations for the number 

of slabs for each sample unit remains the same as the previous, which is 20±8 (Please 

see below).              

 

 

pavement sample unitða subdivision of a pavement section that has 

a standard size range: 20 contiguous slabs (±8 slabs if the total number of 
slabs in the section is not  evenly divided by 20, or to accommodate 
specific field condition) for PCC airfield  pavement and 5000 contiguous 
square feet (± 2000 ft2 (450 ± 180 m2) if the  pavement is not evenly 
divided by 5000, or to accommodate specific field condition) for AC airfield 
pavement and porous friction surfaces .                                                                     
                                                                                                                                                                  (ASTM)                                                                                                                                                                                                                                                                                                                                                                                                                       
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A typical sample unit should have between 12 and 28 slabs. And the typical standards 

of the slab dimensions are 12.5 x 20 = 250 square feet.  The dimensions for 

whitetopping slabs vary, ranging from 2x2 up to 15x115. For instance, if the area of the 

smaller lab of ultra-thin whitetopping is 2x2 = 4 square feet, and the area of the concrete 

sample unit defined by the FAA, is 5,000 square feet. As a result, the number of slabs in 

ultra-thin whitetopping can be 5000 ÷ 4 = 1,250 slabs compared to the maximum of 28 

defined by the ASTM. 

Moreover, many of these small sizes are not sawed all the way down. Rather they just 

score the slab to a very shallow depth on top of the whitetopping pavement surface. The 

joint between those slabs are not sealed. Overall the unit structure of whitetopping is 

significantly different from the normal concrete pavement system. Those specifics have 

been designed to reduce the maintenance of the project. 

So far, the top two types of whitetopping, which are Conventional and Thin 

whitetopping, seem to function reasonably. However, the third category of whitetopping, 

Ultra-Thin, appears to be a little bit troublesome. For instance, the Innovative Pavement 

Research Foundation does not recommend that American Concrete Pavement 

Association request for FAA to approve Ultra-Thin whitetopping as a rehabilitation 

technique. 

Typically, whitetopping is a modification of the commonly used Portland Cement 

Concrete (PCC). The product uses more fiber to improve the endurance of the concrete 

surface. It would allow Ultra-Thin and Thin whitetopping to provide more resistance to 

rutting, eliminate reflective cracking, and to increase the ability to reduce the progress of 

those distresses that are affected by traffic loads. 

Regarding the whitetopping that is being used at the Florida airports, which are New 

Smyrna Beach airport, Williston airport, and the Fernandina Beach Municipal airport, 

here is more information on those airports. 
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Whitetopping Categorization       

A. Conventional whitetopping (CW)  (Ó 6 inches thick) 

B. Thin whitetopping (TWT)               (Between 4-6 inches thick) 

C. Ultra-thin whitetopping (UTW)       (Between 2-4 inches thick) 

 

 

           WHITETOPPING USED AT THE AIRPORTS IN FLORIDA 

AIRPORT YEAR OF 
CONSTRUCTION 

WHITETOPPING 
TYPE 

PANAL/SLABôs 
SIZES 

PAVEMENT 
THICKNESS 

New Smyrna Beach 
Airport 

1997   C        Varied 2 ς нΦ мκнέ 

Williston Municipal  
Airport 

2006 B        Varied 4 ς рέ 

Fernandina Beach 
 Municipal Airport 

           2003 A & B 5x6.25Ω / пȄпΩ 5 ς ммέ 
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New Smyrna Airport 

The whitetopping project was used at the New Smyrna Beach airport in 1997. Since this 

is the first time whitetopping was used in a Florida airport, the testing was considered to 

be a pilot project. The overall thickness of the whitetopping product that has been used 

at this airport is between 2 to 3.5 inches. The local airport authority decided to use the 

whitetopping product as a rehabilitation alternative to restore the pavement life on 

severe cracks as well as taxiways and aprons.  

  

The airport was told the product would last them for approximately 10 years. However, 

the product was proved to deteriorate much earlier. As a result, many areas of the ultra-

thin whitetopping, especially areas with a lot of traffic, were badly deteriorated. The 

airport has since then decided to replace a large portion of the whitetopping where it is 

considered inoperable, which is located around the apron area. 

 

                              
                                                           Whitetopping Area 
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Whitetopping (Ultra-thin) pavement has deteriorated badly  

at New Smyrna Airport 
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          Joint Spalling                                            Multiple Corner-Cracks 

 

 

 

 

 

 

 

 

Transverse Cracks 


