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Comprehensive Review of Thin White Topping for 
Asphalt Road Enhancement

Abstract

order to remain strengthen. Traditional methods like bituminous overlays, while common, have limitations in terms of 

offering a robust, long-lasting, and ultimately more economical solution for pavement rehabilitation.
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Introduction

less developed nations, there is frequently a lack of 
funds to fully reconstruct roads to ensure their long-
lasting strength, particularly due to the growing 

cost-effective methods to improve asphalt roads. An 

layer of concrete known as "Whitetopping," which 
can prolong the lifespan of the pavement.

Whitetopping refers to the process of reinforcing 
asphalt pavement by adding a layer of Portland 
Cement Concrete (PCC) over the existing asphalt 
surface. Reported to have been used since the 
late 20th century, based on type of interfaces and 

into Conventional Whitetopping (CWT) and 
Thin Whitetopping (TWT). In Conventional 

Whitetopping, the thickness of overlay is 200mm 
or more, the bond between concrete overlay and 
existing bituminous surface is not considered, 
while in case of Thin Whitetopping, also known 
as paneled concrete, the thickness of overlay lies 
between 100-200mm and a solid bond between 
the concrete overlay, and the existing asphalt is 
desired. For thin whitetopping, strong concrete 

also cut into small, square sections spaced about 1 
to 1.5 meters apart. When compared to bituminous 
overlays, concrete overlays provide the possibility 
for longer durability, higher performance in terms 
of structure and functionality, less requirements for 
maintenance, and better return on investment.
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Advantages of Thin Whitetopping:

Thin white topping (TWT) offers several advantages 
over traditional asphalt pavements, enhancing their 
performance, durability, and overall lifespan. Some 
of the advantages are as explained below:

Whitetopping has resulted in increased service 
life due to their resistance to surface deterioration 
and superior load bearing capacity. Several 
whitetopping projects have shown superior and 
excellent results within their considered design 
life. Although some minor cracks have been 
observed after long run, it is more reliable and 

The Ohio Department 

Analysis (LCCA) as a method for assessing 
the economic value of a pavement section by 
considering both initial costs and discounted 
future expenses, including surface treatments, 
resurfacing, rehabilitation, and reconstruction, 

that thin whitetopping is more economical and 

percentage cost savings of thin whitetopping 
over bituminous overlays ranges in between 
25% to 40%. Venugopalan K V (2024) suggest 
that thin whitetopping overlay offer a net 
saving of 25% over bituminous overlays. Ashok 
et al. (2017) suggest that thin whitetopping 
overlays' lifecycle cost is 38% lesser than that of 
bituminous overlays' (p.5). 

Industrial 
byproducts, often referred as Supplementary 
cementitious materails (SCMs), such as ground 

fume, etc. can replace or supplement Portland 
cement to enhance its properties. Incorporating 
supplementary cementitious materials (SCMs) 
into cement and concrete reduces the CO2 
footprint and prevents hazardous materials from 

It avoids the additional use of virgin materials 

waste by utilizing industrial by-products. Most 
importantly, replacing a portion of Portland 
cement with SCMs decreases greenhouse gas 
emissions and energy consumption, with CO2 
and energy savings directly related to the 
percentage of SCMs in the concrete mix.

Fuel consumption 
of a vehicle partly depends on the extent to 
which a pavement bends under the weight of 
heavy vehicles passing over it. Studies indicate 
that heavy-vehicle wheels experience more 

concrete pavements. Thus, thin whitetopping 
saves fuel as less fuel is required to move heavy 
vehicles compared to bituminous overlays.

Compared to asphalt pavements, thin 
whitetopping, a cement concrete pavement 
construction, requires less upkeep. Asphalt 
pavements often show signs of wear and 
tear, rutting, and surface cracking very fast. 
Additionally, they are more vulnerable to 
weather conditions and wheel loads damaging 
them. Conversely, because of their slab action 
and stiff construction, concrete overlays are less 
likely to deteriorate in this way. According to 
the Indian Cement Review, concrete pavements 
only need minor repairs to surface textures and 
joints, but asphalt roads require maintenance 
every two to four years and resurfacing every 
eight to ten years. Because of this, over an 

is eight to ten times greater than that of concrete 
overlays.

Thin whitetopping has a 
number of advantages over bituminous overlays 
in addition to the ones already discussed. 
When compared to asphalt pavements, thin 

over its lifetime. This results in a smaller 
embodied primary energy footprint. Because of 

the effects of the urban heat island effect, 
resulting in lower outside temperatures and 
less energy needed for cooling. Additionally, 
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concrete surfaces save lighting energy needs 
by up to 33% and enhance nighttime visibility, 

Steps of construction of thin whitetopping:

The construction steps for thin whitetopping 

as below:

The old 
asphalt pavement is milled to smooth out any 
ruts and provide a rough surface so that the new 
concrete layer adheres to the old pavement more 
readily. The milling depth, which ranges from 
25 to 50 mm, is determined by the extent of the 
asphalt damage, particularly by the thickness of 
the asphalt layer and the depth of ruts. Hand 
tools like grinders or chisels may be used to 
roughen up the surface in tricky areas. In the 
absence of milling machines, the unevenness 
can be patched up with a new asphalt layer, at 
least 50mm thick, on top of the existing one. A 
sticky layer or tack coat between the old and 

asphalt thickness of at least 75 mm according 

and Highway, India. 

Any cracks in 

if present. If there are lots of cracks, it might 
indicate the failure of the subgrade. In this case, 
pavement shall be replaced and the subgrade 
will also be re-compacted. Existing bituminous 
layer after milling should be in good condition 

cracks. If any cracks, weak spots, or other 
problems are found in the asphalt, they are 
patched up with a special, strong asphalt mix. 

surface, including repairs, needs to be perfectly 

with hot asphalt and then any loose bits are 
blown away with compressed air or a vacuum 
to make sure that the surface is clean. Finally, 
the asphalt surface is rinsed with water for a 

3. Cleaning: To ensure that the new concrete layer 
sticks properly with the milled surface, the 
top surface is cleaned after milling the asphalt 
or adding a new layer to even things out. 
Methods such as air blasting/vacuum cleaner, 
power brooming, water blasting, sand blasting, 
chiseling, etc. may be used to remove foreign 
particles (Indian Roads Congress, 2015).

Once the asphalt surface is 
prepared by milling or adding a leveling 
course, steel channels or girders are used to set 
up the formwork, ensuring its stability. A thin 
layer of cement paste may be applied before 
pouring the concrete. Standard procedures and 
materials are then used to pour, smooth, and 
harden the concrete. After laying the PCC, a 
runner beam is placed simultaneously to avoid 
any vibration or disturbance to the freshly laid 
thin whitetopping. Using curbs as formwork 
is avoided. Depending on the project size 
and equipment availability, a semi-automatic 

the concrete. Because thin whitetopping is thin 
and loses moisture quickly, a curing compound 
or water is applied at double the normal rate. 

when the concrete is no longer shiny but not 
yet fully hardened. For slower roads in towns 
or cities, a simple drag with burlap, turf, or a 
coarse broom is enough. For faster highways, 
tining is done to create a long lasting textured 
surface. 

When resurfacing with thin 
whitetopping, any existing drains, inlets, and 
manholes need to be lifted to the same level as 
the new pavement to maintain proper drainage. 
Drainage pipes, if present, should be located 
underneath the drainage layer for optimal 
functionality. Additionally, it's recommended 
to use reinforced concrete slabs (RCC) around 
the manholes for increased strength. These slabs 
should be made with standard steel bars (10mm 
diameter) spaced at 150mm center-to-center 
placed along the neutral axis of the concrete for 
better reinforcement.
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Laying thin 
whitetopping in urban areas requires extra 
planning due to the unique challenges 
these environments present. This includes 
strategically placing additional steel corners 
near manholes for reinforcement, incorporating 
paver block surfaces along the edges to allow 
for future utility access, and installing pipes at 
regular intervals for potential future services. 
Since the overlay raises the road level, it's crucial 
to consider potential adjustments to the storm 
water drainage system or even slightly tilting 
the road down (reverse camber) at entry points 
like driveways to avoid water pooling issues.

Applications of Thin Whitetopping

pavement rehabilitation method suitable for a 
variety of settings:

TWT 
is highly effective for roads that endure heavy 

intersections. Its design is robust enough to 

longevity and performance of these high-use 
areas.

The exceptional 
strength and durability of TWT make it ideal 
for airport pavements. Airports require surfaces 
that can withstand the heavy loads imposed by 
aircraft, and TWT provides a reliable solution 
that meets these demanding conditions.

For bridge deck rehabilitation, TWT 

It extends the lifespan of bridge decks while 
minimizing the need for frequent repairs, 
making it a practical choice for bridge 
maintenance projects.

TWT is well-
suited for parking lots and industrial zones due 
to its resistance to heavy wear and tear. These 
areas often experience continuous heavy use, and 
TWT can maintain its integrity and functionality 
over time, reducing maintenance costs.

Design Considerations for Thin Whitetopping

To achieve successful TWT implementation, several 
critical design factors must be carefully evaluated:

The design and 
thickness of the TWT layer should be determined 

vehicles necessitate a thicker and more durable 
TWT layer to ensure long-term performance.

2. Subgrade Strength: The condition of the 
subgrade, or the soil beneath the pavement, 
is crucial. If the subgrade is weak, additional 
measures such as a thicker TWT layer or a 
cement-treated base may be required to provide 
adequate support and stability.

The existing 
asphalt pavement must be thoroughly assessed 
before applying the TWT overlay. Any existing 
cracks, potholes, or other defects should be 
repaired or milled to create a smooth and stable 
base for the new concrete layer.

For the TWT to be successful, 
the concrete overlay must have a strong enough 
bond with the existing asphalt. Proper surface 
preparation, including cleaning and possibly 
milling the old pavement, is essential. Applying 
a tack coat can further enhance the adhesion, 
ensuring that the concrete and asphalt layers act 
as a cohesive unit.

Adherence to 
regional design guidelines and standards is 
crucial for TWT projects. Regulations may 

is essential to ensure compliance and optimal 
design. Engineers can offer customized 
recommendations based on the unique 
conditions of the project site.

Thorough planning and assessment are also 
important to identify potential challenges. For 
example, proper drainage design is essential to 
prevent water-related damage to the pavement. 
By addressing these considerations, TWT can be 
effectively utilized in various applications, providing 
a durable, cost-effective, and sustainable solution 
for pavement rehabilitation and construction.
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Environmental Impact Considerations of Thin 
Whitetopping

Thin Whitetopping (TWT) offers a compelling 
alternative to traditional bituminous overlays from 
an environmental perspective. Let's explore these 

Generation:

Compared to bituminous overlays that 
require new asphalt production, TWT 
utilizes the existing pavement structure. 

virgin materials like aggregates and asphalt 
binder, which have environmental impacts 
associated with extraction, processing, and 
transportation.

  The 
rehabilitation process with TWT generates 
less waste compared to complete pavement 
reconstruction or multiple bituminous 
overlays. By salvaging the existing 
pavement structure, TWT minimizes the 
need for disposal of old asphalt layers, 

The extended lifespan of TWT pavements 
translates to fewer rehabilitation projects 

reduction in the environmental impact 
associated with future construction 
activities, such as energy consumption for 
equipment operation and emissions from 
materials transportation.

Due 
to its superior durability, TWT requires 
less frequent maintenance compared to 
bituminous overlays. This translates to 
a decrease in the use of materials like 
patching asphalt and sealants, minimizing 
the environmental footprint associated 
with their production and application.

Challenges and Considerations for TWT 
Implementation

While TWT offers numerous advantages, 
implementing it successfully requires careful 
consideration of some potential challenges:

1. Higher Upfront Costs:  The initial cost of 
installing a TWT pavement can be slightly higher 
compared to a simple bituminous overlay. 
This is due to factors like the use of concrete 
materials, potentially thicker pavement sections, 
and specialized construction techniques.

Designing a successful 
TWT project requires careful consideration of 

engineers with expertise in TWT applications 
are crucial for designing a cost-effective and 
durable pavement solution.

A thorough 
assessment of the existing pavement condition, 
subgrade strength, and drainage patterns is 
essential for successful TWT implementation. 
This upfront planning helps identify any 
potential challenges and ensures the project is 

TWT is a long-term 
solution, and planning should consider future 

usage patterns. This ensures the chosen TWT 
design remains adequate for the pavement's 
anticipated lifespan.

Conclusion

Thin Whitetopping (TWT) emerges as a game-
changer for road rehabilitation in developing 
nations grappling with resource limitations and 

pavements, with their frequent maintenance needs, 
strain already stretched budgets. TWT offers a 
transformative solution. Its superior durability 

requiring fewer rehabilitation projects over time. 
This translates to substantial long-term cost savings, 
particularly when considering the environmental 
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impact of construction activities associated with 
traditional methods. Furthermore, TWT boasts 
reduced maintenance needs compared to asphalt, 
minimizing the use of materials like patching asphalt 
and sealants, further reducing its environmental 
footprint.

utilizing the existing asphalt pavement structure, 
TWT minimizes the need for virgin materials 
like aggregates and asphalt binder, which have 
substantial environmental impacts associated with 
extraction, processing, and transportation. Reduced 
dependency on virgin materials also translates to 
lower energy consumption and a smaller carbon 
footprint. Additionally, the extended lifespan of 
TWT pavements translates to fewer rehabilitation 
projects over time, further reducing the overall 
environmental impact associated with construction 
activities. Furthermore, TWT construction generates 
less waste compared to complete pavement 
reconstruction or multiple bituminous overlays, 

The potential for TWT in developing nations 
extends beyond its economic and environmental 

on concrete pavements compared to asphalt due 

countries with limited fuel resources, this translates 
to cost savings on fuel imports and transportation. 
Additionally, concrete surfaces have a higher solar 

a reduced urban heat island effect. This translates 
to lower ambient temperatures, potentially 
reducing energy demands for cooling buildings, 
particularly in hot climates prevalent in many 
developing countries. While TWT offers numerous 
advantages, implementing it successfully requires 
careful consideration of some potential challenges. 
The initial cost of TWT installation can be slightly 
higher compared to a simple bituminous overlay. 
However, these upfront costs are often offset by 

rehabilitation.

In conclusion, Thin Whitetopping presents a 
compelling and sustainable solution for developing 

nations facing the dual challenges of resource 

superior durability, reduced maintenance needs, 

it a cost-effective and environmentally sound 
approach to road rehabilitation. By overcoming 
the initial investment hurdle and implementing 
TWT with proper planning and knowledge 
sharing, developing nations can unlock long-term 

infrastructure projects. The potential for long-term 
cost savings, improved road performance, and a 
reduced environmental footprint offers a glimpse 
into a future with more sustainable and resilient 
transportation networks in developing countries.
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