International Journal of Enhanced Research in Science, Technology & Engineering
ISSN: 2319-7463, Vol. 15 Issue 6, June-2026

Determining the Permissible Asphalt Opening
For Airport Pavements

Varun Kumar Sikka!, Krishna Kumar?

!Assistant Professor, Department of Civil Engineering, Rattan Institute of Technology and Management, Haryana, India
“Research Scholar, Department of Civil Engineering, Rattan Institute of Technology and Management, Haryana, India

ABSTRACT

Newly dumped asphalt needs to cool fully before it can be utilised to prevent ruts and potholes forming. Premature
damage could be highly costly. It is a complex process to choose an acceptable temperature to open the traffic for
fresh asphalt. The usage of an overlay of the airport's runway would avoid early damage and minimise
interruption. Disruption of airport service due to the length of a congested airport runway closure This research
aims at examining the temperature at which recently placed asphalt can be used during night-time construction for
traffic opening There were a number of laboratory trials to evaluate whether asphalt or interface shear failure
could be routed. In addition, the cooling behaviour of newly laid concrete is being investigated by using a transient
heat transfer model. Asphalt and the effects of a particular important traffic opening on the pavement were used in
conjunction with stress analysis. Airport shutdown congestion caused by traffic. The results indicate that mixtures
comprising PMB may be effective. Be re-opened to air traffic at temperatures substantially higher than regular
temperatures of traffic openings (up to 80°C). Several organisations have established temperature (60°C). This
result promotes airport authorities as well as other stakeholders. Authorities should be flexible with their traffic
opening temperature criteria, in particular PMBs utilised in the asphalt in the winter months. The increase of
essential traffic temperature would result in a drop of 17-114 minutes in night construction, a 26-63 percent
decrease in time, on the runway/airport.

INTRODUCTION

An airfield is a "defined rectangular zone at a land aerodrome equipped for aircraft landing/tapping" according to the
International Civil Aviation Organization (ICAO). Man-made materials (usually asphalt, concrete or a combination of
them) or natural materials may be constructed on runways (grass, dirt, gravel, ice, sand or salt).Although tarmac is used to
construct relatively few runways, it is occasionally used to refer to taxiways and ramps. Waterways are often used to refer
to runways for seaplanes that are constructed entirely on water. Runway lengths are currently typically stated in metres all
across the globe, except for North America, where they are frequently reported in feet.Fixed-wing aircraft should start and
land with a wind to lower the starting or landing roll and the ground speed necessary for flying speed. The pilots can select
the one that is closest to the wind, airports which have several routes in various ways such as larger ones. Airports with a
single path are generally planned to line with the wind direction. One of the earliest stages of an airport runway is a wind
rise, and it is one of the most significant. The wind direction is indicated as the wind direction: an aircraft departing the 09
road to the east, for instance in the "east wind" blowing from 090°. When airports and air bases (particularly in the United
Kingdom) were first built in the 1920s and 1930s, three paths with 60° corners were arranged in a triangle-like shape. For
the simple reason that air traffic was only being started at that point and hence, although winds affected the distance of the
path, etc., wind conduct could not be comprehended.

CONFIGURATIONS OF THE RUNWAY

In terms of runway arrangements, Four fundamental varieties are available: single-runway, parallel and open-V.
(Horonjeff, 2010). The orientations of the runways in respect to one another are denoted by the use of these terminologies.
Although various airports may have several various arrangements, All airport configuration designs are founded upon these
four.
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Intersecting runway

When two or more paths cross paths and share the terrain, this is called a crossover path configuration. These runways are
commonly used when it comes to areas with heavy winds or little space for growth. When wind speed is not beneficial to
arriving and leaving aircraft, the use of one of the crossing paths will be restricted. Having intersecting runways has the
advantage of ensuring that one will always be accessible regardless of the direction and strength of the winds. When there
is little wind, both runways may be utilised, however, takeoffs and landings must be closely watched to prevent accidents
at the intersection places of the runways. It is less efficient to use runways that connect in the centre rather than at either
end (Horonjeff, 2010). Runways which cross, as a result of the higher waiting times between the two runways, are
projected to encounter more NAS delays.

Asphalt Application
Asphalt is a semi-solid black sticky type of petroleum that is used to bind the combination. Asphalt, a multipurpose
material for drivers, walking trails, roadways, car parks offers a smooth and durable surface.

There may be less frequent uses of asphalt, but they remain crucial in building and outdoor environments. Asphalt is
utilised for the waterproof walls and surfaces and in shingles for residential roofing in its fluid-like condition. A wide range
of industrial and recreational applications making it a perfect solution for various building sectors.

LITERATURE REVIEW

Life Cycle Study (LCA) studies have recently become more prominent for the assessment of the environmental impacts of
flooring at various development phases. For instance, developing a paving and maintenance model (Huang et al., 2009),
Low-energy warm asphalt mix evaluation (Huang et al., 2009), Beton Paved Analysis with the by-product of industry
(Jamshidi et al., 2015), In-place recycling measurement of environmental benefits (Turk et al., 2016), Paved rollover
analysis and (Huang et al., 2009) LCA studies are all conceivable goals (Wang et al., 2012). The process-based,
economical input-output and hybrid methodologies have all been used to great effect for the pavement life cycle
evaluation.

Here, we looked at life cycle assessment studies that were concerned with evaluating the environmental effects of various
pavement materials and designs (flexible vs. rigid). Previous research showed conflicting results in the comparison of
approaches for the design of asphalt and concrete flooring and the results were not consistent. In Finland, for example,
pavement constructions, Hakkinen and Makela (1996) conducted research in which they discovered that concrete pavement
generated 40-60 percent higher CO2 emissions than asphalt pavement (Hakkinen and Makela, 1996) Horvath and
Hendrickson (1998) research on the EIO-LCA model and the finding that asphalt covering uses 40 percent more power
than concrete over its lifetime EIO-LCA model Economic input-output life cycle assessment (Horvath and Hendrickson,
1998).

Paving the Second Lane and Overlapping

In the hot lane, it is critical to maintaining control over the height of the uncompacted HMA layer. Each inch (25 mm) of
compacted lift thickness in the cold lane should result in a height of uncompacted HMA of approximately 114 inches (32
mm). For example: if the compacted HMA in the cold lane is two inches (51 mm) thick, the uncompacted HMA in the hot
lane should be 212 inches (64 mm) in height, which is 12 inches (13 mm) above the level of the compacted mat (Horonjeff
et al,. 2010).

Raking and Luting

The raking or luting at the longitudinal joint can be avoided if the prior recommendation for minimal overlapping is
followed. An excessive amount of overlap will need the transfer of extra material from the cold lane to the hot lane to
avoid crushing the aggregate in the mix that remains on the compacted lane, which will result in ravelling. When this
occurs, the excessively overlapped material on the cold lane may be "bumped™ onto the hot mat right across the joint using
a lute. To be effective, the bump should be located immediately above either the natural slope or wedge at the edge of the
chilly lane. Since the HMA on the slope is typically not thoroughly compacted, there is a considerable chance that the
roller will crowd and compact the bump into the joint when used.

Compacting the Longitudinal Joint

The final step in achieving a long-lasting longitudinal joint is to ensure that the joint is adequately compacted at the joint.
Extensive field testing by the National Center for Asphalt Technology (NCAT), which will be addressed later, revealed
that joints with high densities often performed better than joints with relatively moderate densities (Jianming & Zezhou
2016).
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The density level for longitudinal joint density must be no more than 2 percent below the required mainline mat density,
according to the majority of standards for longitudinal joint density. It is possible to achieve a joint density that is within
1.5 percent of the mainline density by paying close attention to the construction elements discussed previously (Koch &
Fieguth,. 2015).

METHODOLOGY

The essential traffic-opening temperature of freshly compacted asphalt overlay for various mixture types was investigated
in the current study. In addition, a finite element (FE) cooling forecast of the asphalt overlay was to investigate the
possibility of reducing airport closure (and decreasing the length of the project) if the temperature at which traffic opens
were increased. (Type & Zhipeng,. 2017)

OBJECTIVE OF THE RESEARCH

Under high-temperature conditions, the goal of this research is to determine the maximum permissible traffic-opening
temperature of newly surfaced asphalt mixes by conducting laboratory experiments to evaluate rutting resistance and
interface shear bond. With the use of data from the repeated load axial test, it was possible to estimate the rut depth and
cycles-to-failure of freshly installed asphalt pavement at high traffic-opening temperatures using a simple linear viscous
method (RLAT).

An interface shear bond analysis was carried out utilising the BISAR software using data acquired from laboratory direct
shear testing to investigate the shear failure potential of new asphalt. The Mohr—Coulomb failure relationship was applied
to a normal-shear stress plane to simulate the multi-axial stress states at the asphalt layer interface. The allowable asphalt
temperature at trafficking was determined by comparing it to the temperature at which adequate asphalt performance may
be shown. throughout the laboratory tests, This investigation was carried out using the ABAQUS finite element (FE)
programme to determine the predicted cooling and deformation of the asphalt overlays. This allowed us to determine the
effect of selected traffic-opening temperatures on reducing airport closure time and increasing work productivity.
(Weizhong & Huanzhang,. 2017).

Based on this study, it can be determined that the temperature variations between the surface and the inside are reasonably
small when the test began (after being transferred from the oven), and that the infrared thermometer may be regarded a
suitable alternative. 3rd illustration. Design of the asphalt mixture: (a) The characteristics of mixes; and (b) the gradation
of aggregates.

RESULT AND ANALYSIS

Repeated Loadaxial Tset (RALT) Results

Figure depicts the profile of unrecovered deformation of asphalt mixture specimens at 50° C, 60° C, 75° C, and 85° C
obtained from RLATS at various temperatures. Overall, the findings clearly indicate that raising the test temperature causes
more plastic deformation than decreasing it. This is similar with earlier research (Tarefder et al. 2003; Hussan et al. 2019),
in which it was discovered that temperature was one of the most important variables influencing rutting of asphalt blends.
Furthermore, it was discovered that the asphalt mixes using SBS PMB binder exhibit better rutting performance at high
temperatures when compared to the asphalt mixes using 40/60 penetration grade binder.
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Even when heated to 85°C, mixes containing PMB exhibit good rutting resistance. When doing rut depth prediction, the
data from the RLAT will be utilised in the next paragraph.

Research conducted in the past has provided information on the material characteristics of the existing pavement layers. It
was determined that the asphalt binder course viscous characteristics were acquired through RLAT testing of asphalt
concrete at 30°C, which was carried out by Al-Mosawe and colleagues (2018). Studying the effects of different
temperatures on rutting in freshly installed asphalt pavement at the time of its opening to traffic. The method makes use of
a multilayer linear elastic programme and instead of elastic modulus, it takes into account the axial viscosity of the
material. When used to an incremental linear viscous analysis, the axial viscosity was utilised to estimate the permanent
strain rate for each increment and, eventually, the overall rut depth.

CONCLUSION

This research examined the traffic-opening temperature of freshly placed asphalt via rutting and interface shear failure
analyses, both of which were used in this research. This research includes an asphalt cooling analysis, which was assisted
by a finite element model, in order to determine the impact of early traffic opening on the time required for airport
shutdown. The following conclusions may be made from this investigation:

« In the presence of aircraft load and braking, freshly placed asphalt with a typical standard binder (40/60 pen. grade) has
acquired sufficient strength to withstand permanent deformation and interface failure at 60°C. The findings showed that the
traffic-opening temperature chosen by several agencies was appropriate in this situation.

« Different mixes, especially those containing polymer-modified bitumen (PMB), were shown to be capable of being
reopened to air traffic at much higher temperatures, according to the findings. Specifically for mixes including PMBs, the
results of this study should urge airport authorities and agencies to be more flexible with the traffic-opening temperature
specification.

» The cooling analysis revealed that raising the critical traffic temperature to allow for nighttime construction reduced the
time it took to close a runway to allow for nighttime construction by 17-114 minutes (26-63 percent reductions),
depending on the asphalt mixture type, environmental condition (wind speed), and traffic opening temperature. When using
a PMB mixture, increasing the critical temperature increased construction productivity by reducing the total project
duration by 2-37 nights (6-52 percent savings time), according to the results of the study.
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