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Abstract: Moisture-induced damage is one the major causes of deterioration of asphalt pavements and extensive research has been
conducted on this topic. Theoretical and experimental results have led the researchers to believe that moisture-induced damages are
caused mainly by the generation of pore water pressure in asphalt mixtures when traffic passes over a pavement. The Moisture
Induced Sensitivity Tester (MIST) has been recently developed to simulate the phenomenon of repeated pore pressure generation and
deterioration in the laboratory. The objective of this study was to evaluate moisture-induced damage in asphalt mixes, with the use of
MIST, pre and post testing, and analysis of data. The MIST was used to condition Hot Mix Asphalt (HMA) samples that were
compacted from five mixes, with different types of aggregates and asphalt binder. A modified Dynamic modulus test in Indirect
Tensile Mode was used for the determination of damage. A layered elastic model, along with a fatigue-cracking criterion, was utilized
to assess the total impact on the pavement lives. Monte Carlo analysis was conducted to determine the distribution of number of
repetitions to failure of pavements that are subjected to moisture damage. The major conclusions are that most of the mixes are likely
to experience a reduction in their life due to the effect of moisture and that the Micro-Deval and the fine aggregate absorption test
results can be related to such damage. A composite factor, consisting of both of these test results, is recommended for regular use by
the DOT to screen mixes with high moisture damage potential.

IndexTerms — Asphalt mix design.
1.0. INTRODUCTION

Asphalts are generally named either adaptable (Hot Mix Asphalt, HMA) or unbending (Portland Cement Concrete (PCC). Both
adaptable asphalt unbending asphalts are powerless to ecological factors and activity related harms. Condition, for example, extreme
moisture, can contrarily affect the execution of asphalt structures. Moisture initiated harm is a standout amongst the most huge harms
that can influence the execution of adaptable or unbending asphalts. The primary focal point of this theory is on the reenactment and
examination of impacts of moisture on HMA that is utilized as a part of adaptable asphalts. All asphalts are for the most part intended
for a particular outline life. A specific outline technique called Mechanistic-Empirical Pavement Design Guide (MEPDG) was
embraced by AASHTO in 2002[1]. The MEPDG technique depends on a mix of unthinking and experimental methodologies.
Numerous investigations have been directed by universities, state, and federal organizations to comprehend the mechanics behind the impacts, and
the approaches to take care of the essential issues of moisture-actuated harms. aftereffects of a few noticeable investigations were outlined at a
national course held in san diego, ca, that was held to talk about the disturbing issues of moisture affectability of black-top asphalt [2]. in this
workshop, the consequences of a study (dated august 4, 2002) led by colorado department of transportation were introduced. the overview members
included 55 organizations who were occupied with moisture affectability in black-top asphalt. The consequences of the review demonstrated that
87% of the organizations tried blends for moisture affectability, and that 82% of the offices utilized a type of hostile to strip treatment to make blends
more impervious to moisture-initiated harms. The different testing strategies to evaluate the blends incorporate pliable test (aashto t283, astm d4867,

or comparable), compressive test (aashto t115 or comparative), a held strength test and wheel-following tests and ductile test. In any case, there was
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all in all discontent with the dependability of forecasts from the diverse test strategies, and specialists had shown the significance of the advancement

of a superior test technique for the distinguishing proof of moisture harm potential.
1.1. OBJECTIVE

The goal of this exploration was to survey the harms in asphalt structure using simulative molding, solidness and quality and

investigation of the test information.
2.0. METHODOLOGY

The appraisal of moisture instigated harm was directed utilizing research center compacted tests materials. There were an aggregate of

8 distinctive blends and each of the blends has its own particular one of a kind blend outline.

The blends gave by Maine DOT in this examination were free blend tests of the blends that are regularly utilized as a part of different
state streets in Maine. The total sources were interesting to each blends and the total utilized as a part of a specific blend did not
originate from a solitary source. The asphalt mix is prepared and placed at 5 different places providing artificial moisture (i.e.,
M1,M2,M3,M4 and M5 in there increasing order of temperature).

2.1. COMPACTION OF SAMPLES

The free blends were warmed in stove at 150C for 4 hours, HMA. On the third hour, the free blend was blended in a blending dish for
2 minutes. The blend was set in the broiler for one more hour subsequent to blending. Once the blend was in the broiler for a sum of 4
hours, it was compacted.
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Fig 2.1. Compacted Sample

2.2. DETERMINATION OF BULK SPECIFIC GRAVITY, POROSITY AND AIR VOID

The volumetric properties decided in this examination incorporate Bulk Specific Gravity, (ASTM D6752 and AASHTO T331), air
void and Porosity (ASTM D7063). Tthe assurance of volumetric properties of coarse and open reviewed blends generally result in
problematic and less exact estimation when the customary ASTM approaches (ASTM C29/29M) are used. The major issue lies in the
absence of control over the entrance and waste of water in the example. The utilization of Corelok machine mitigates this issue via

fixing the example with polymer packs in a vacuum chamber.
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2.3. INDIRECT TENSILE STRENGTH TEST

In the wake of deciding the post-MIST volumetric properties, the examples were tried for their quality. The objective of playing out
this test was to recognize the relative quality of the blends in post-MIST condition. Backhanded elasticity test was led by ASTM
D6931 Using all inclusive testing machine, IDT quality test was led on three out of four examples from every one of the blend
gathering. The examples were tried at a stacking rate of 2 in. (50 mm) every moment. The broken example would be investigated to
identify uncoated/stripped totals, assuming any. By breaking the examples, it can be resolved whether the examples were very much
blended or not.

3.0. RESULTS & DATA ANALYSIS

The essential objective of the information investigation of the outcomes was to decide if moisture-incited harms were available on

tested sample or not. The conditioning temperature of 25°C was selected as this temperature expected in Spring or Fall.

3.1. AIR CONTENT
Air content is measured by traditional method known as Pressure method. The air content for five mixes have been tabulated and
represented in fig 3.1.
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Fig 3.1. Air content for different mix

3.2. POROSITY
Porosity is an important property to concentrate when the key termed as moisture damage in Asphalt mix pavement. Porosity
allows the water flow through voids of mix and its property at different mixes is studied. The porosity of asphalt mix is
calculated from permeability method and shown in fig 3.2
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Fig3.2. Porosity for different Mix

3.3. INDIRECT TENSILE STRENGTH
The Strength of different compacted mixes is calculated from universal testing machine and results are tabulated in fig
33

Strength
H Ul [e)} ~ (0]
o o o o o

w
o

20
10
0
M1 M2 M3 M4 M5
s MixeSs

Fig 3.3. Tensile Strength of Pavement Mix

4.0. CONCLUSIONS
1. Most of blends demonstrated an effect of MIST molding process on the firmness
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2. Most of the blends likewise demonstrated a resultant lessening in life of the asphalts, which can be as high as 30%

3. Indirect rigid qualities of blends after moisture molding through the MIST demonstrated great relationship with fine total

ingestion
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