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ABSTRACT 

 The significant increase in the number of automobiles observed in the recent years has 

created a need not only for the construction of new highways but also for the maintenance 

and rehabilitation of existing highway networks. Pavements are prone to damage due to the 

repeated wheel loads as well as temperature and other environmental effects. UTW is a 

technique which involves placement of a thinner (than normal) thickness ranging from 2 to 4 

inches with closely spaced joints and bonded to an existing asphalt pavement. The 

application of UTW has been targeted to rehabilitate deteriorated asphalt pavements with 

fatigue and/or rutting distress. However the actual depth of UTW depends on the grade 

of concrete used, intensity of traffic, thickness of existing asphalt pavement after milling etc. 
 

KEYWORDS:  Pavements, Ultra-Thin White Topping, Maintenance, Concrete 
 

INTRODUCTION 

Ultra-thin white topping is a relatively new rehabilitation technology applying a 50 to 

100 mm (2- to 4-in) thick concrete overlay on top of existing asphalt pavement. Ultra-Thin 

White Topping (UTWT) i.e. laying of concrete over bituminous pavement with closer joint 

spacing, the details of which are given on IRC: SP 76. UTWT involves the use of High 

Performance concrete (HPC) as per IRC: SP 70 and Ultra High performance Concrete i.e. 

HPC contain fibers and special types of aggregates. UTW can be designed for low-speed, low 

volume traffic areas such as street intersections, aviation taxiways and runways, bus stops 

and toll booths. For long term performance, the overlay must bond to the underlying asphalt 

so that the two layers respond in a monolithic manner, thereby reducing load-related stress. 
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Figure: 1 Structure of UTW Overlay 
 
 

 
 

Figure: 2 Conventional (No Bond) V/s Ultra-Thin White Toping (Bond is there) 

Ultra-Thin White topping is the newest concrete pavement innovation in asphalt 

pavement rehabilitation. It is the technology to construct thin (50-100mm) Portland cement 

concrete overlays on distressed asphalt pavements. All projects utilizing this technique of 

rehabilitation of pavement have shown good to excellent performance thus far, indicating that 

this rehabilitation strategy can stand up to the harsh climate. The suitability of UTW 

rehabilitation for a particular site is dependent on several factors including existing asphalt 

thickness, volume of truck traffic, base and sub grade support, and pavement condition. UTW 

is beneficial in several ways especially for repairing roads and intersections experiencing 

problems with rutting or wash boarding. This paper outlines the state-of-practice for UTW 

construction, with respect to traffic, materials, design, construction, and repair. The 

determination of load carrying capacity and measurement of performance of a UTW project 

is discussed as well as issues related to life cycle cost analysis. Several case studies on UTW 

projects are also presented. 

Ultra-Thin white topping is suitable for light duty uses, such as roads with low traffic 

volume, parking lots and small airports. Fiber reinforced concrete is used in some thin white 

topping overlays and almost all ultrathin white topping overlays. 

UTW is beneficial for repairing roads and intersections experiencing problems with 

rutting, wash boarding, cracks, and poor drainage. Other benefits include improved visibility, 

skid resistance, and elimination of potholes. One major additional benefit is that UTW can be 
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more cost effective due to the minimal maintenance requirements, increased design life 

compared to asphalt mill and replace option, minimal traffic disruption, and reasonable 

construction costs. 

The suitability of UTW rehabilitation for a particular site is dependent on several 

factors including existing asphalt thickness, volume of truck, traffic, base and subgrade 

support, and pavement condition. 

UTWT has been used in India, USA and U.K. as a thin rigid overlay over flexible 

pavements. In case of ultra-thin white topping (UTWT), the existing bituminous layer is 

milled before laying UTW over bituminous layer. The minimum thickness of the bituminous 

layer after milling shall be 75 mm for UTWT and also existing bituminous layer shall be free 

from major defects and cracking so that reflection cracks or sympathetic cracks are as 

minimum as possible. These cracks, if left out after milling, shall be repaired with either 

bituminous or cement concrete layer or any other suitable polymers to avoid reflection 

cracking. The basic purpose of UTWT is to improve the riding quality along with the load 

carrying capacity. 

 

TYPES OF WHITETOPPING 

 Conventional (thickness greater than 8 inches) Any Traffic volume. 

 Thin (thicknesses over 4 in. but less than 8 inches.) Intersection 

 Ultra-thin – (2 to 4 inches) Low volume Roads. 

 Ultra-thin white topping (UTW) is a bonded, fiber reinforced concrete overlay. 

FACTORS AFFECTING UTW PERFORMANCE 

 Concrete Mixture Proportions 

 Typical Construction Procedures 

 Traffic loading 

 Pavement Monitoring 

 Projected traffic loading 

 Existing pavement 

 Condition 

 Layer thicknesses 

 Drainage 

 Costs 
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– Overlay construction cost 

– Total LCC 

– User delay costs 

– Vehicle operating costs 

 Time factors 

– Number of construction operations 

– Total construction time 

– Repair and maintenance time 

– Frequency of repair and maintenance 

– Initial performance period 

 Corridor impact 

– Noise level 

– Excess pollution level 

– Accident rate (skid resistance) 

– Ride quality (smoothness) 

 Material availability 

– Cement 

– Asphalt binder 

 Aggregates 

 Fiber and special types of aggregates 

 Contractors 

– Availability (capacity) 

– Experience 

– Competition (number of bidders) 

–  

SCENARIO OF UTW 

 Base: Most of the existing, worn asphalt pavement is left in place and serves as a 

base. Ruts in the asphalt are milled down to start with a clean level surface. Ultra-thin white 

topping (UTW) should not be placed over asphalt pavement that shows signs of deep 

pavement distress. If potholes, alligator cracking, or deep fissures exist in the asphalt, the 

concrete will not form an adequate bond, resulting in pavement that lacks adequate support. 

Asphalt pavement should be at least 3-inches thick to provide a sufficient base for UTW. 
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Many installers mill off the amount that will be replaced by the UTW so that they don’t 

change the surface grade. White topping can be placed using conventional paving equipment. 

Joints: Joint spacing is critical to a good performing UTW project. Successful projects use a 

short joint spacing to form, in effect, a mini-block paver system. Experience indicates that 

joint spacing should be no more than 12 to 18 inches each way per inch of white topping 

thickness. For example, a 3-inch UTW surface should be jointed into 3x 3 or 4x4 foot 

squares. Joints are sawed early to control surface cracking. 

 

COMPARISONS OF RIGID AND FLEXIBLE PAVEMENT  

 
 

Figure: 3 Comparisons of Rigid and Flexible Pavement 

TABLE 1 

COMPARISONS OF RIGID AND FLEXIBLE PAVEMENT 

Comparisons Rigid Flexible 
Strength High Low 
Cost High Low 
Noise level Low High 
Safety More Less 
Environmentally friendly Yes No 
Ride Smooth Rough 
Life span More Less 
Maintenance Less More 
Heat Reflection Less More 
 
ADVANTAGES OF RIGID PAVEMENT COMPARED TO FLEXIBLE PAVEMENT 

 Protect the pavement structure 

 Slow rate of deterioration 

 Correct surface deficiencies 

 Improve skid - resistance 

 To improve ride quality (restores crown) 

 Quiet 

 Very smooth riding surface 
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 No excess stone buildups 

 No broken windshields from loose aggregate 

 Ease of construction, use standard paver 

 Minimal construction time 

 Don’t have to adjust structures 

DESIGN PROCEDURE 

Following UTW design procedure is adopted: 

1) Based on traffic data number of equivalent axle loads are obtained. The elastic modulus 

and thickness of the existing asphalt pavement are also obtained. 

2) Allowable tensile stress in asphaltic concrete has been calculated. 

3) Thickness for UTW is assumed. Maximum tensile stress in allowable compression due to 

UTW for both bound and unbound conditions are found out. 

4) Maximum tensile stress in allowable compression is compared with the allowable stress 

5) Maximum tensile stress in UTW due to both axle load and temperature differentials has 

been calculated. 

6) Stress ratio in UTW is obtained and Maximum allowable load repetitions are determined. 

7) If the UTW fatigue criterion indicates a small number of ESAL’s, than UTW thickness 

increased and repeat the steps 4 to 6. 

CONSTRUCTION PROCEDURE 

Surface Preparation 

A clean surface is required for proper bond. Milling the surface followed by cleaning 

improves bond because it exposes more of the aggregate of the asphalt pavement. The milling 

creates a rough surface that also enhances the bond between the two layers. If milling is not 

done, water or abrasive blasting should be used to clean the asphalt surface. When water 

blasting is used, the surface must be allowed to air dry before the concrete is placed.  

Once a surface is cleaned, it is important to keep it clean until the concrete overlay is 

placed. Dust, dirt and debris that falls or blows onto the asphalt surface must be removed. If 

the surface is cleaned on the day prior to paving, air cleaning may be required on the day of 

paving to remove dirt and dust. If the traffic is allowed on the milled surface, the surface 

must be re-cleaned prior to paving. 
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Placing 

After surface preparation, there must be enough asphalt remaining to form a sufficient 

composite section that can carry the load. There must be enough asphalt to minimize concrete 

tensile stresses, and enough concrete to minimize asphalt strains. It is recommended that the 

minimum asphalt thickness after milling exceed 3 inches. 

Paving UTW isn’t any different than paving any other concrete pavement. 

Conventional slip-form and fixed-form pavers, as well as small equipment - such as vibrating 

screeds - have all been used successfully, without major modifications. 

 

Figure: 4 Spreading and leveling of UTW over prepared pavement 
 

Finishing and Texturing 

Typical concrete finishing and texturing procedures are appropriate for ultra-thin white 

topping. Texturing of the finished UTW pavement surface is required to provide adequate 

surface friction of the roadway. Surface friction is provided by carpet drag or brooming, 

which also reduces noise. 

 
Figure: 5 Finishing and Texturing 
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Curing 

Proper curing is critical to avoiding shrinkage cracking in the concrete overlay and to 

prevent de-bonding between the asphalt and concrete. Because the overlay is a 

thin concrete slab, it has high surface area to volume ratio and can lose water rapidly due to 

evaporation. Curing UTW is similar to curing new PCC pavements. It requires curing the 

entire pavement surface and edges as soon as surface conditions permit after the finishing 

operations using either blanket or membrane methods. The most common practice is to spray 

liquid, a membrane curing compound. 

 

Joint Sawing and Sealing 

Sawing is critical to avoid random cracking in white topping. Partial-depth saw cutting 

operations should commence immediately after the concrete has gained enough strength to 

prevent ravelling and spalling of the joint 

Joints should be sawed with lightweight saws as early as possible to control cracking. 

Saw-cut depth should be ¼ - 1/3 of overlay thickness. Typically, the joints are not sealed. 

They have performed well without sealant because the short joint spacing minimizes joint 

movement. Performance to date shows no benefit from sealant use. 

 
Figure: 6 Joint Sawing and Sealing 

 

FACTORS AFFECTING UTW PERFORMANCE 

a) Concrete Mixture Proportions 

b) Typical Construction Procedures 

c) Traffic loading 

d) Pavement Monitoring 
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REPAIR OF UTW 

When to repair 

Generally, repairs should be considered when: 

 Panels are broken into four or pieces 

 Surface irregularities or settlement affect ride quality 

 Loose or missing concrete is evident 

Repair procedures 

The repair of UTW pavement involves locating and replacing deteriorated panels. 

Because UTW joint spacing usually creates small panels, the removal and replacement of 

concrete is very simple. 

There are six steps involved in repair of UTW: 

1) Identify the panels to be removed 

2) Saw cut the perimeter to full depth of concrete 

3) Remove the concrete panels and any deteriorated asphalt 

4) Prepare the patch area 

5) Place, finish, and cure the new concrete 

6) Saw joints and open to traffic 

Identify and isolate slabs to be removed 

The first step in the repair process for UTW is to determine which panels need to be 

replaced. The panels are usually identified with bright colored paint .cracks in panels do not 

require repair, but if the UTW overlays breaks up begins moving or dislodging, repairs are 

warranted. The entire panel containing the distress should be removed and replaced. 

Saw cut panels to bottom of concrete overlay 

The distressed panel should be cut at all joint lines using diamond or abrasive-bladed 

saws to the bottom of the concrete overlay. Care should be taken not to damage the 

underlying asphalt layer. Full-depth sawing to the bottom of the concrete overlay results in 

clean cuts, easy removal of the deteriorated concrete, and less joint spalling. 

Remove panels 

There are two ways to remove the deteriorated concrete: 

1. Break up 2. Full panel removal 

To break up the concrete, jackhammers are used. Care must be taken not to damage 

the adjacent panels with any equipment during removal process. 
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Prepare patch area 

Before concrete placement, the asphalt surface should be cleaned by air blasting with 

clean, compressed air. Sand or shot blasting is required if air blasting will not remove foreign 

material from the surface. The asphalt surface must be kept clean prior to the placement of 

new concrete. 

Place new concrete 
The placement of new concrete into the patch areas of the UTW pavement should follow 6 steps: 

 Place the concrete into repair areas 

 Consolidate the concrete using a hand held vibrator 

 Finish with a straight edge or vibratory screed to meet the existing grade 

 Texture the concrete surface to match the surrounding panels 

 Apply curing compound immediately after the bleed water sheen disappears 

 Cover with insulating blankets if the ambient temperature falls below about 5 degree 

centigrade within 24 hours of placement. 

Saw joints and open to traffic 

Saw joints as soon as possible without revelling the concrete to match the width and 

location of existing and adjacent joints. The repaired pavement can be open to traffic once the 

concrete has reached the specified opening strength, maturity or curing time. 

CONCRETE MIX DESIGN 

The type of concrete mix for a particular UTW project is often selected based on 

traffic conditions, concrete strength and time requirements for opening to traffic.  

Many UTW projects have utilized fast track concrete mixes that typically contain 

higher cement content or high early-strength cement. In addition, fast track mixes can be 

adjusted to produce compressive strengths of at least 20 MPa in 24 hours and 28- day 

strengths in excess of 40 MPa.  

Synthetic fibres are often used in UTW mixes to provide additional strength and 

durability to the thin concrete layer. It has also been found that these fibres extend the time 

window for saw-cutting the joints by delaying early plastic shrinkage cracking5.  

MECHANISTIC ANALYSIS  

Design of UTW pavements is considerably different than the design procedures used 

for conventional whitetopping. The use of a conventional two-layer analysis, without 

consideration given to the pavement bonding, typically results in an over-estimation of the 

critical stresses and thickness requirements. By using a more realistic three-layer model that 

incorporates a degree of bond between the two pavement layers and adding a base layer with 



JOURNAL OF INTERNATIONAL ACADEMIC RESEARCH FOR MULTIDISCIPLINARY 
Impact Factor 1.393, Volume 1, Issue 9, October 2013 

 

266 
www.jiarm.com 

a specified k-value, more accurate stress computations will be achieved1. As shown in Figure 

, which compares the two-layer and three-layer models, the stresses can be nearly cut in half 

by using this type of analysis. 

 

Figure: 7 Stress distribution under 2-layer and 3-layer analyses 

Source: Ultra-Thin White topping In Canada: State-Of-Practice Scott Murison, Eit And 

Ahmed Shalaby, P.Eng., Department Of Civil Engineering University Of Manitoba, 

Winnipeg, Manitoba 
 

LIFE CYCLE COST ANALYSIS (A study of Relative Effectiveness of UTW in City of 
Surrey, B.C.) 

A recent life cycle cost (LCC) analysis study was conducted in British Columbia to 

evaluate the relative effectiveness of Ultra-Thin Whitetopping versus traditional asphalt 

rehabilitation of deteriorated or rutted asphalt intersections. The study evaluated 150 

intersections in the City of Surrey, B.C. for cost effectiveness of competing rehabilitation 

strategies using five different life cycle costing philosophies. They are: 

1) Maximizing the net Road User Cost savings 

2) Comparing direct agency costs to Road User Cost savings 

3) Minimizing an agency’s direct agency costs 

4) Maximizing the resulting pavement quality 

5) Comparing direct agency costs to resulting pavement quality 

Cost effectiveness of UTW depends on existing asphalt thickness, amount of truck 

traffic, base and sub grade support conditions, and pavement condition. The most important 

factors are the existing asphalt thickness and amount of expected truck traffic. 

The LCC study in Surrey, BC shows that UTW rehabilitation is extremely dependent 

on site conditions and traffic volume. If a particular site does not have the required minimum 
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thickness of asphalt and a fairly high volume of truck traffic that will cause rutting of the 

asphalt, UTW may not be the most cost effective alternative for repair. However, if the site 

conditions do warrant UTW rehabilitation, the benefits can be substantial. 

ADVANTAGES OF UTW 

 Economical cost – moderately less than that of conventional asphalt surfacing. 

 High standard of surface texture giving good skid resistance and reduced water spray. 

 Reduced noise levels compared to dense-graded asphalt and sprayed seals. 

 Good ride qualities. 

 Flexible and tolerant to surface deflections. 

 Assists waterproofing of the underlying surface. 

 Thin layer reduces the need for cold planning, etc. to match adjoining surfaces. 

 No loose aggregate such as in a spray seal 

DISADVANTAGES OF UTW 

 Higher cost than sprayed seal. 

 Effective treatment may require preliminary regulation and SAMI treatments. 

 Low shear resistance may make it unsuitable in areas of high shear forces. 

 

CONCLUSIONS 

 UTW has emerged as a fast growing technology for pavement rehabilitation. 

 UTW has emerged as a fast, competitive remedy for rutted asphalt pavement’s 

rehabilitation by offering the enhanced performance and durability of concrete. 

 UTW overlays are bonded to existing asphalt to create a composite section, resulting in 

improved performance and durability at a lower cost. 

 UTW develops the required strength for opening to traffic in as little as 24 hours. 

 In order to help state highway agencies and contractors better design and apply the UTW, 

well-controlled pavement response and performance data is needed to improve and refine 

the existing UTW design procedures. 

 Positive impact on reducing CO2 emissions resulting from the manufacturing and 

placement of paving materials. 

Due to the above reasons UTW can be treated as an optimal overlay material than 

Conventional concrete pavements. 
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