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Abstract- This work summarizes regarding the defects in 

versatile pavement and therefore the maintenance in flexible 

pavements. Within the past, many researchers have already 

studied the defects and issues of maintaining the versatile 

pavements. Varied defects in versatile pavements are known 

since the existence of flexible pavement. Pavement structure 

may be destroyed in an exceedingly single season because of 

water penetration. Defects in versatile pavements could be a 

downside of multiple dimensions, fantastic growth of vehicle 

traffic (in terms of no. of shaft loading of economic vehicles), 

the fast growth within the road network, non-availability of 

appropriate technology, material, equipment, mean labor and 

poor funds allocation have all adscititious complexities to the 

matter versatile pavements. Maintenance is ready of activities 

directed towards keeping a structure in an exceedingly 

serviceable state throughout its style life. Maintenance of a 

road network involves a range of operations, i.e., 

identification of deficiencies and designing, programming and 

planning for actual implementation within the field and 

observance. The essential objective ought to be to stay the 

paved surface and appurtenances in fitness and to increase the 

lifetime of the road assets to its style life. Broadly, the 

activities embody identification of defects and therefore the 

attainable cause there off, determination of acceptable 

remedial measures; implement these within the field and 

observance of the results 
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I. INTRODUCTION 

 

 In this modern world, society uses a variety of 

engineered objects for several different purposes. The objects 

are deliberate and assembled for specific functions. These 

include a range of products (used by households, businesses, 

and governments daily operations); plants and facilities (used 

by businesses to deliver goods and services) and a variety of 

infrastructures (networks like rail, road, water, gas, electricity, 

dams, buildings) to make sure the graceful functioning of 

society. Every designed and constructed object may become 

unreliable within the sense so that it may degrade with age 

and/or usage and ultimately fails. Merriam Webster definition 

of catastrophe is- falling short in roughly anticipated, 

endeavoured, preferred, or in how deficient or lacking. In 

terms of engineering view, a designed and constructed object 

is claimed to own failed when it's not ready to do its intended 

function that it had been designed for. Failures take place in an 

uncertain manner that are influenced by several factors like 

design, manufacture (or construction), maintenance, and 

operation. Additionally, the anthropological factor is 

additionally important during this context. One of the major 

causes of road failure occurs within the loss of physical 

infrastructure due to inadequate maintenance. Bad roads 

seldom discourage users or curb the quantity of traffic. 

Instead, they raise the value of road transport which dominates 

for both people and freight. Insufficient spending for 

preservation thus exacts hidden costs several times the price of 

maintaining and refurbishing roads. The users endure the 

impact of those additional costs, which overshadow the 

investment funds to a street organization from conceding or 

disregarding upkeep maintenance. Much of the matter of street 

support is established in its financial and institutional angles. 

Deficient motivators and frail responsibility get from the 

trademark partition of obligations and control between the 

suppliers and clients of streets. Unlike most other kinds of 

infrastructure, roads are neither built nor maintained by people 

who use them to plug output or services. Therefore, road 

maintenance is important to protect the street in its initially 

built condition; ensure adjoining assets and client’s safety and 

supply efficient, convenient follow the route. Unfortunately, 

maintenance is commonly neglected or inadequately 

performed leading to rapid worsening of the street and 

inevitable disappointment from both climatic and vehicle use 

impacts. 

 

1.1 Problem statement  

 

Construction encompasses the problems relevant to 

the method of building and maintenance, together with the 

look, getting, implementation, supervising, and maintenance 

of roads and connected structures. With relevance the factors 

that have an effect on maintained asphalt pavement road, this 

includes the condition of maintained roads generally, also 

because the getting party of maintenance activities. 

Additionally, problems concerning the world of construction 
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and also the surroundings are enclosed, resembling 

construction and maintenance environmental impacts and 

mitigation, and construction website safety for frequent failure 

of maintained roads. Asphalt pavement road deterioration 

extended a lot of quicker than the corresponding maintenance 

budgets and institutional capacities. Traffic has additionally 

become a lot of heavier than expected, and shaft loadings have 

typically exceeded the designed capability of pavements. 

These patterns are evident nearly every place. New asphalt 

pavement roads, if inadequately maintained, deteriorate 

frequently and nearly observably throughout the primary to 

simple fraction of their service life, betting on the traffic and 

weather. At that time grace amount, which can last 10 to 

fifteen years, the pavements deteriorate far more speedily. 

While, not timely maintenance, they break apart. As roads 

become rougher, the prices of operational vehicles-and of 

transporting goods-begin to increase. The neglect of 

maintenance continues, however, the vehicle operators that 

pay these costs-and pass them on if they will. Road authorities 

don't seem to be directly full of these prices, and that they 

return underneath no immediate pressure to boost road 

conditions. Road users are typically slow to visualize the link 

between road conditions and also the costs of products and 

transport services and are typically not organized to try to one 

thing concerning it. One amongst the issues of the Federal 

Roads is that annually, around half the Federal road network is 

maintained and still the roads are sorted underneath poor and 

truthful satiate. Moreover, the value of road maintenance has 

amplified within the past 10 years. Therefore, the issue 

moving maintained asphalt pavement roads either negatively 

or completely are often avoided or increased severally 

victimization many engineering techniques. This study aims to 

assess the causes for frequent failures of maintained pavement 

Federal roads and determine the corresponding positive and 

negative impacts. 

 

1.2 Objectives of the study  

 

The overall goal of the examination is to evaluate the 

reasons for successive asphalt disappointments of looked after 

roads. 

 

II. LITERATURE REVIEW 

 

According to Wada and Surajo (2016), maintained 

bituminous pavement deterioration generally takes place 

thanks to combined action of traffic, weather changes, 

drainage, environmental factors etc. 

 

Flexible pavements generally deteriorate at an 

awfully rapid rate when put next to rigid pavements thanks to 

the above factors, however, flexible pavements still deteriorate 

at a slow rate even without the traffic movement on the 

surface thanks to the climate and environmental factors 

(Khanna et al,. 2014). Harral (1988) raised three facts on 

maintained road deterioration to clarify the issues as follows:  

Firstly; because reconstruction costs are three to 5 times the 

maximum amount as resurfacing or rehabilitation, no road 

should be allowed to say no into poor condition unless it's to 

be kept in this condition deliberately (with routine 

maintenance but no resurfacing or rehabilitation) or 

abandoned entirely. 

  

Secondly; normally there's a period of about five to 

eight years during which paved roads in fair condition are 

often restored by resurfacing or Strengthening. Subsequently 

time, more costly measures become necessary. The existence 

of the many roads in fair condition suggests that extensive 

maintenance is required quickly if roads are to be saved before 

declining to poor condition. 

 

Thirdly, the costs of working vehicles (particularly 

huge trucks) ascend as streets disintegrate. This can be on the 

grounds that, vehicle working expenses are the greatest a piece 

of transport costs. To take a gander at strategies for interstate 

upkeep, Abdul Kareem (2010) expressed that the reasons for 

auxiliary disappointment must be characterized and dissected 

all together that medicinal estimates will forestall, decrease or 

right these disappointments. The most reasons for debasement 

coming about into disappointments of street asphalt are: the 

activity of traffic with substantial merchandise vehicles having 

the best hindering impact; the activity of climate, downpour 

and warmth; insecure ground conditions and helpless waste; 

types of development materials and strategies; post 

development exercises like, burrowing of channels along the 

street. Unloading of building materials and different 

impediments out and about, uncontrolled road exchanging and 

so on; helpless workmanship; and deficient support 

 

Rate of decay of maintained bituminous pavement 

increases rapidly when water is retained within the void spaces 

of the bituminous pavement layers. Aging and oxidation of 

bituminous binder also cause the deterioration of the 

bituminous surfacing (Wada and Surajo, 2016). Many 

researchers generated several parameters/factors of maintained 

road deterioration. Among them, Wada and Surajo (2016) 

considered the subsequent factors: traffic loads, sub-grade soil, 

climatic factors, pavement component materials, drainage and 

environmental factors. 

 

They further stated the kinds of bituminous pavement 

deterioration as: surface deformation, cracking, disintegration, 

and surface defects. 
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III. MATERIALS INVESTIGATION 

 

3.1 Acquire Soil 

 

Examination of Borrow territory for development has 

been administrated to detect the expected wellsprings of bank 

fill material and sub grade material and to evaluate their 

overall accessibility, nature and quantum of materials 

accessible for the undertaking.  

 

3.2 Total Quarry  

 

Total stone is fundamental fixing in development. 

Examination of quarry zone has been directed to decide the 

expected wellspring of total which might be utilized for the 

advancement of different asphalt layers like Bituminous 

Concrete (BC), Dense Bituminous Macadam (DBM), 

Bituminous Macadam (BM), Wet Mix Macadam (WMM), 

Granular Sub-base and Sand for concrete solid works, GSB 

and so forth  

 

3.3. Granular Material 

 

Granular material is utilized for the Drainage layer 

(GSB) inside the asphalt outside. This layer is wiped out to the 

arrangement width level of the asphalt for powerful waste. 

Granular material used in the GSB layer ought to have fluid 

breaking point and pliancy file confined to25% and 6%, 

separately. Just if there should be an occurrence of non-

accessibility of appropriate granular material in region of task 

region inside the sensible lead separation, Soil, Sand and 

Aggregate are to be mixed with reasonable extent 

(preferably60:10:30) so on accomplish determined test worth 

and degree according to the condition 401 of MORTH detail. 

 

3.4. Sand  

 

Sand is generally used in the solid include 

development. The principle wellspring of sand is that the 

River Parwati at km 17.50 on the venture street in Shivpuri 

District. Property of sand fluctuates every once in a while.  

 

3.5. Concrete  

 

There are many concrete delivering industrial 

facilities situated in State. The ACC Cement plants are 

situated at Kymore. 

  

3.6. Bitumen 

 

Closest wellspring of Bitumen is Koyali Refinery, 

Vadodra. Mumbai processing plant in Maharashtra might be 

utilized as a wellspring of bitumen. 

 

3.7. Steel  

 

There is assortment of steel moving manufacturing 

plants in with accessibility of arranged evaluation of steel. The 

predetermined type of Steel is to be acquired from the open 

market. 

 

3.8. Water 

  

Ground water and surface water inside the region of 

the venture street is considered as a wellspring of water. The 

water for development is regularly made accessible by 

building bore at plant site with earlier assents from state and 

local specialists. 

 

IV. RESEARCH METHODOLOGY 

 

The method which we are going to adopt shown by flow 

diagram mentioned below: 

 

 
 

V. TEST RESULT AND DISCUSSION 

   

This section manages the introduction of results got 

from different tests which are directed on adaptable asphalt 

deserts. The primary goal of this examination was to watch the 

various sorts of imperfections happening on the asphalt. So as 

to accomplish this objective, exploratory program was 

performed to check this issue. It comprises of testing of the 

materials of the asphalt which was utilized for development.  

Different tests were preceded as following 
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TESTS ON BITUMEN 

 

5.1 Penetration Value Test:  

 

The bitumen sample was collected from the site and 

then extracted it from bitumen. Remaining sample of bitumen 

was taken for testing.  

Sample taken = 500 gm 

Weight of the container = 250 gms Therefore, total weight = 

750 gms 

The penetration values on bitumen were coming out after 

testing are  

 

Penetration values of the bitumen 

 

 
 

Mean penetration value = 64.67 mm  

 

According to BIS prerequisites, the infiltration 

esteem meets the evaluation of 60/70 of the bitumen. The 

infiltration worth will be higher if the temperature at which 

examination is performed will go higher than 25°C. 

 

5.2 Softening Point of bitumen  

 

The softening point of the bitumen was calculated by 

heating the bitumen sample below 80°C. The temperatures at 

which the balls touch the bottom are following temperature at 

which the 1st ball touches the ground= 40°C Temperature at 

which the 2nd ball touches the ground= 42°C 

 Therefore, the Softening point of the bitumen = (40+42)/2 = 

41°C  

 

As per the BIS requirements, the value of the softening point 

is meeting the properties of VG10. 

 

5.3 Ductility Test  

 

The flexibility test was determined by pulling the 

briquette examples from the testing machine which causes us 

to know how pliable the example is. 

  

Here, we have the qualities which we discovered 

from testing machine, which was estimated by separation 

canvassed by examples in cm. 

 

 Specimen 1 = 45cm  

Specimen 2 = 49cm  

Specimen 3 = 52cm  

 

Therefore, the ductility of various samples is calculated by 

Specimens= (45+49+52)/3 = 48.67cm  

As per BIS requirements, the values of ductility is closely 

equal to 50 meets the limits of VG20. 

TEST ON AGGREGATE 

 

Aggregate Impact Value Test  

 

Total weight of the fresh sample w1 = 1000 gms 

Weight of the sample after passing from 2.36 mm sieve = w2 

= 313 gms 

Aggregate Impact value = w2/w1*100 = (313/1000)*100 = 

31.3% 

   

By the classification of quality of the material, the value 

greater than 30% of used sample is weak for roadsurfacing. 

4.3.2 Aggregate Crushing Value Test  

 

Total weight of the sample = w1 = 1000 gms Weight 

of the sample after passing from 2.36 mm sieve = w2 = 387 

gms Aggregate crushing value = w2/w1*100 = 

(387/1000)*100 = 38.7% According to BIS, the crushing 

value should be 30% for cement concrete pavement. The 

aggregates having size greater than 12.5 will give more 

crushing value as compare to size less than 12.5 mm 

 

Los Angele’s Abrasion Test  

 

Total weight of the oven-dried sample, w1 = 1000 gms 

Weight of the material passing from 1.7 mm sieve, w2= 360 

gms Aggregate crushing value = (w2/w1)*100 = 

(360/1000)*100 = 36%  

 

As indicated by BIS, the Los Angele's worth ought to 

be 40% for the surface coarse of WBM streets. The test is 

utilized to check the nature of the molecule that how hard the 

molecule is. it must be sufficiently hard to oppose the gross 

heap of the traffic. 
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VI. FIGURES AND TABLES 

 

 

 
Fig 1: Map of the stretch from bhasula to Dhanrawad 

 

 
Fig.2: Typical cross section (TCS-1) 

 

 
Fig.3: Typical cross section (TCS-2) 

 

Table1 proposed improvement plan for MDRs 

 
 

Table 2: Bhasula-Chainpur-Vijaypur-Dhanrawad Road 
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Table 3: Summary Road Components and Design Standard 

 
 

VII. CONCLUSION 

 

The case study was undertaken to investigate the road 

failures on the particular stretch (Bhasula to Dhanrawad) and 

purpose of this research is to analyze and evaluation of the 

pavement failures. Various results and conclusions are drawn 

below:  

 

1. The technique relies on the past experiences by 

keeping literature reviews in mind and selected the 

straightforward and best suitable method of research.  

2. Pavement condition Index (PCI) was discovered to 

understand the condition of the pavement consistent 

with its distress sheet as per severity level from 

ASTM-D6433. From the strategy of pavement 

condition index, we got know the condition of the 

pavement which was kicking off to be very poor 

within the range. The defects having the high severity 

level was revealed to be alligator cracks. 

3. Since the upkeep option is required because the 

pavement is severe. So various reasonably tests were 

performed on the sample which was taken from the 

positioning and that we found that the failures was 

coming by the various reasons which I have got 

already mentioned and gave the simplest 

maintenance option for the pavement failures.  
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