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Abstract— A successful service-life of pavement is highly 

dependent on the proximity of knowledge about the future 

conditions of pavement sections. Distresses in a bituminous 

pavement can be visualized but the root-cause behind them 

needs to be studied and analysed. Each pavement carries 

different amount and type of traffic, have different moisture 

conditions, different type and interval of maintenance etc. 

Hence, they deteriorate and age in the different manner. This 

paper presents the outcomes of the research done in 

establishing a comparative relation between access roads and 

parking area pavements having similar design specifications 

and initial binder content. To achieve the objective, the 

required sites have been identified by collecting data through 

authorised and trusted sources. Visual surveys and laboratory 

tests have been performed over the samples collected from 

those identified sites. The observations obtained have been 

discussed. From the study it has been found that parking area 

pavements age faster than access roads and show severe 

distresses in comparatively lesser period of time due to 

various factors. It was observed that the rate of loss of 

bitumen content in parking area pavements was more than 

that in access roads. Hence, it is recommended to give due 

importance to the construction details and periodic 

maintenance of parking lots, as they are of equal importance 

and additionally serve commercial purposes. 
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I. INTRODUCTION 

A true flexible pavement yields elastically to the traffic 

loading. Its strength is derived from the load distributing 

characteristics of a layered system designed to ultimately 

protect each underlying layer including the subgrade from 

compressive shear failure. The initial construction cost of 

flexible pavement is quite low which is why it is more 

commonly adopted. However, it requires periodic 

maintenance and routine repairs from time to time. In 

addition flexible pavement deteriorates rapidly due to ageing, 

heavy vehicular traffic and poor drainage conditions. 

Bitumen and Aggregates are the two basic 

constituents of a flexible pavement. Due to ageing of binder 

a flexible pavement suffers several types of distresses. 

Ageing is mainly due to oxidation of the volatile contents of 

binder and the distresses caused can be due to many reasons 

viz., over-loading the pavement, climatic conditions, 

moisture conditions etc. 

As the bituminous pavement ages, there occurs loss 

of binder content, which further results in pavement 

deterioration in form of surface distresses. These distresses 

can further be facilitated due to improper design and poor 

drainage conditions. 

All pavements require maintenance due to distresses 

caused in the pavements. Regardless of the cause- any 

pavement will deteriorate faster if it remains unattended. 

Parking lots are considered as supplementary rather 

than essential parts. Hence, they may not get same attention 

in design and maintenance. But, now days they serve various 

other purposes like adjacent roads to offices, shopping 

centres and other commercial areas. Despite the fact that they 

may often be subject to less traffic volume as compared to 

those of arterial roads, yet they exhibit early signs of 

deterioration in many cases. This warrants a deeper look into 

the matter. 

II. DATA AND SAMPLE COLLECTION 

A. Pavement Identification and Data Collection: 

In order to carry out this study, it was required to obtain 

bitumen content data spread over a period of several years. A 

period of 3-5 years can be considered adequate to obtain some 

meaningful interpretations. The author(2) has been directly 

associated with sampling and testing and all the data have 

been collected during the course of providing technical 

services to Chandigarh Administration and Municipal 

Corporation Chandigarh. 

This data is taken as reference value of binder 

content at the initial stage of the pavement life. To serve the 

purpose various sites had been identified having same design 

specifications (i.e., types of bituminous course and initial 

binder content) for parking areas and access roads.  

The selected data is such that type of distresses and 

residual binder content can be found out at an interval of 

every six month ; through interpolation was made in a few 

cases where  precise  data at selected time interval is 

unavailable. 

B. Sample Collection: 

All the samples have been collected by a mechanically 

operated core cutting machine to cut a full-depth layer 

sample. Necessary precautions were taken to separate the 

sample at the layer interface. Samples were then air-dried, 

packed and labelled for further testing. 

The samples for this analysis were collected from 

access roads and parking areas for both for Bituminous 

Concrete-30 mm layer and Semi Dense Bituminous 

Concrete-25 mm layers. 

III. METHODOLOGY 

This research has been carried out over the pavements of 

Chandigarh. The roads of the city have been classified into 

seven categories, from V1 to V7. In this classification, V6 

(access road) is the type of pavement which gives access to 

residential areas. Generally, these roads do not carry heavy or 

commercials vehicles. Similarly, while selecting the parking 

area pavements, it has been taken care of, that they are also 



Analytical and Visual Approach towards Faster Deterioration of Parking Areas 

 (IJSRD/Vol. 5/Issue 04/2017/086) 

 

 All rights reserved by www.ijsrd.com 342 

carrying similar amount and type of loading. The parking lots 

were also not subject to heavy loading. 

A. Visual Survey: 

All the identified pavements were visited and visual survey 

was conducted to analyse them for nature and extent of 

distress. The road conditions and probable causes of distress 

which could be visually observed were also noted. 

B. Experimental Analysis: 

Solvent Extraction Method had been employed to find the 

percentage of residual binder content in the collected 

samples. Benzene was used as a solvent to extract binder 

from the bituminous mixes.  

IV. RESULTS 

A. Observations Recorded Through Visual Survey: 

Through survey of the identified pavements it had been 

observed that prevailing drainage conditions were 

unfavourable in parking area pavements, whereas required 

drainage facilities were provided on access roads.  

The following types of distresses were seen on the 

pavements: 

Type of distress 
V6 (access road) 

pavement 

Parking area 

pavement 

Crack opening 

type 
Hairline Broad cracks 

Alligator 

Cracking 
 √ 

Edge Cracking √  

Upheaval  √ 

Grade 

Depressions 
 √ 

Table 1: Observed Distress in V6 & Parking Area 

B. Observations Recorded Through Laboratory Work: 

After conducting Solvent Extraction Test on aged pavement 

samples the following observations were recorded: 

S.No 

Initial Binder 

Content (V6 & 

Parking) 

Time 

(months) 

Residual Binder 

Content in 

V6 Parking 

1 5.42 0 5.42 5.42 

2 5.42 6 5.20 5.11 

3 5.42 12 5.00 4.90 

4 5.42 18 4.82 4.61 

5 5.42 24 4.65 4.51 

6 5.42 30 4.44 4.29 

7 5.42 36 4.37 4.19 

Table 2: Comparison Of Results Of BC 30mm For V6 And 

V6 And Parking Area Roads 

S.No 

Initial Binder 

Content (V6 & 

Parking) 

Time 

(months) 

Residual Binder 

Content in 

V6 Parking 

1 5.05 0 5.05 5.05 

2 5.05 6 4.82 4.76 

3 5.05 12 4.59 4.48 

4 5.05 18 4.39 4.20 

5 5.05 24 4.22 4.02 

6 5.05 30 4.05 3.83 

7 5.05 36 3.90 3.68 

8 5.05 40 3.72 3.48 

9 5.05 42 3.50 3.32 

10 5.05 48 3.30 3.09 

11 5.05 52 3.08 2.83 

Table 3: Comparison Of Results Of SDBC 25mm For V6 

And Parking Area Roads 

 

Number of 

years 

Annual Binder Content loss in 

percentage 

V6 Parking 

1 0.42 0.52 

2 0.35 0.39 

3 0.28 0.32 

Table 4: Annual Binder Loss For BC 30mm (V6 And 

Parking) 

 

Number of 

years 

Annual Binder Content loss in 

percentage 

V6 Parking 

1 0.46 0.57 

2 0.37 0.46 

3 0.32 0.34 

4 0.39 0.36 

5 0.42 0.49 

Table 5: Annual Binder Loss For SDBC 25mm (V6 And 

Parking) 

 
Fig. 1: Graph showing Annual Binder loss in BC 30mm 

 
Fig. 2: Graph showing Annual Binder loss in SDBC 25mm 

V. CONCLUSIONS 

This research study focuses on the discussion of comparison 

between V6 (access) roads and parking area pavements on 

two bases viz., visual and experimental analysis.  

1) From the results, it was observed that the residual binder 

content at every life-stage of the pavement is lesser in 

case of parking area pavements. 

2) Corresponding values of annual binder loss in SDBC 

was more than that in BC for V6 roads and parking area 
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respectively. This can be attributed to the following two 

reasons: 

 SDBC is less dense as compared to BC, therefore 

loss of binder is more due to larger availability of 

surface area to get oxidised. Hence, both hardening 

and binder loss are more. In addition, there are pores 

in SDBC for moisture retention. 

 Layer thickness in case of SDBC is less than that in 

BC. Oxidation and hardening of binder originates 

from the surface of the pavement. Hence, the 

uppermost part of the binder course is affected first. 

If the overall thickness of the layer itself is less, then 

the oxidation of the mix has taken place in greater 

percent of the layer depth as compared to a thicker 

layer. 

3) Faster loss of binder represents faster ageing of the 

pavement in case of parking areas, which may be due to 

the following reasons: 

 Due to lack of importance given to the parking areas, 

it had been observed that at certain places the 

thickness laid is less than the required thicknesses of 

bituminous course, which may be due to undulating 

binder course. 

 Proper compaction cannot be done in parking area 

since they are confined and roller and compactor are 

unable to compact the edges. In addition presence of 

utilities and trees cause obstruction in proper laying 

and compaction. 

 Due to large width of the pavement in parking area, 

there was improper slope, hence surface drainage is 

not facilitated. In addition localized depressions 

were also observed leading to ponding of water after 

rainfall.  

 Undulations were observed in portions where the 

vehicles are parked, as that portion of the pavement 

carries a sustained load for longer duration and 

hence undergoes creep. 

 Oxidative hardening of binder takes place at a faster 

rate in parking area pavements due to its lower 

temperature in presence of moisture, whereas 

normal hardening occurs at ambient temperature in 

case of V6 roads. 

 Educative hardening was prevalent in parking areas 

as possibility of oil spillage is more as compared to 

that on V6 roads. 

 Periodic maintenance was not observed in parking 

areas while V6 roads are being provided regular 

maintenance. 

 Cracks occur in every pavement as it ages, but they 

are not rectified in case of parking area. When 

moisture penetrates through these cracks, it triggers 

development of other defects and subsequently 

faster deterioration of pavement. 

 Due to lack of maintenance, these cracks widen with 

time, hence exposing larger surface area for further 

oxidation. 

It was also observed that rate of loss of binder 

content is highest in the initial stage of a pavement, which 

decreases for subsequent years and then rises again towards 

the end of its useful service-life. 

This is due to the fact that when a bituminous course 

is laid and compacted, it does not attain its maximum 

compaction when it is first opened to traffic. This reflects that 

there are voids in a mix and also at that stage it has maximum 

amount of volatiles to get oxidised. 

Every bituminous mix is a combination of bitumen, 

coarse aggregates and fines. While such a mix is prepared, 

both coarse aggregates and fines get coated with bitumen. 

During the initial phase of a pavement’s service-life, there are 

no wide cracks or potholes, instead only a porous surface is 

observed. This is due to loss of fines along with the coating 

of bitumen around them. 

Hence the loss of binder is highest at the early age 

of a pavement. 

After that, the pavement gets compacted under 

traffic and at a certain stage it attains its maximum 

compaction and minimum void condition. Therefore, the 

annual binder loss decreases. 

But when a pavement surface starts having 

distresses due to vehicular load, hardening and ageing of 

binder present in the upper portion of the bituminous course, 

more surface area gets exposed for further oxidation in the 

form of wide cracks, potholes etc. Hence, rate of loss of 

binder content rises again in the later stages of a pavement.  
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