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Abstract

The project on Geotechnical Investigation and Rehabilitation on Road distresses in Phuentsholing city
embraces the study on structure of the existing pavement and geotechnical properties of subgrade that
relates the behavior of the pavement structure. It exercises on the principal factor resulting in pavement
deterioration which is either led by deficiency of the pavement materials or due to subgrade behavior. Thus,
the information collected accompanied by test results is used to assist in reporting of geotechnical
investigation with suitable engineering rehabilitation measures.

The study area is divided into five sections and the pavement deteriorations at each corresponding sections
are outlined in a layout map genera‘ ~d by total station survey. The pavement distr> scs based on attributes
are studied and graphically represented. Based on the extent of deterioration, the location for sampling is
chosen for both pavement and sub g"ade study. The adoption of suitable methods to conclude an appropriate
rehabilitation measures involve collection of traffic volume data, test and analysis on geotechnical tests
which feature Dynamic Cone Penetration (DCP) test, Moisture Content, Atterberg's Limit, Compaction,
Specific gravity, Sieve Analysis and California Bearing Ratio (CBR). The test on pavement structure consist
of Bitumen Content and AC grading.

The study areas have the predominant modes of distresses which were uncovered as crackings, potholes and
surface texture deficiencies. The dominating distresses include longitudinal crackings, potholes, alligator
crackings including the minor distresses such as raveling and rutting. Subgrade of Road Section 1, Section 3
and Section 4 were found to have plastic index having more than 3. [(0-3) - Nonplastic, (3-15) - Slightly
plastic, (15-30) - Medium plastic, >30- Highly plastic)]. The plasticity of the subgrade at these sections was
a contributing factors for pavement deteriorations led mainly by improper drainage systems. Other sections
were deteriorated by improper composition in the pavement materials.

The proposed rehabilitation measures include total reconstruction for the low CBR rated sections with
surface and subsurface drainage to control water table fluctuations. Subgrade stabilization in high plastic
soils with capillary cutoff mechanisms. The common rehabilitation measures required are cold plane and
overlay for sections having deficiency in pavement materials.

Key Words : geotechinical investigation, pavement, functional defect, structural defect, distresses, Dynamic
Cone Penetration (DCP) test, Moisture Content, Atterberg's Limit, Compaction, Specific gravity, Sieve
Analysis and California Bearing Ratio (CBR). The test on pavement structure consist of Bitumen Content,
AC grading.
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1. INTRODUCTION

A pavement section may generally be defined as
the structural material placed over subgrade layer
(Woods and Adcox, 2006). Structure of a specific
pavement represents three distinct layers of
surface, base and sub-base whereas, the
characteristics of the soil bed over which the entire
pavement system rests on represents geotechnical
properties of the pavement (Mcghee, 2010).
Research has shown that if a subgrade has CBR
value less than 10, the sub-base material will
deflect under traffic loadings in the same manner
as the subgrade and cause pavement deterioration
(Islam, 2011).

A pavement is said to be defective when it can no
longer perform its function during its design life.
The pavement failure is either by structural or
functional failure. Structural failurc includes the
deterioration of pavement components making
pavement incapable of sustaining the loads
imposed upon its surface. Functional failure is
when the surface isn't performing its intended
function, however functional failure may or may
not be accompanied by the structural failure.

The performance of the pavement depends on the
quality of its subgrade and sub base layer. The
foundation for the pavement's upper layers, the
subgrade and sub-base layers play a key role in
mitigation the detrimental effects of climate and
the static and dynamic stresses generated by
traffic.

The purpose of the pavement is to carry traffic
safely, conveniently and economically over its
extended life. The pavement must provide smooth
riding quality with adequate skid resistance and
have adequate thickness to ensure that traffic loads
are distributed over an area so that the stresses and
strains at all levels in the pavement and subgrade
are within the capabilities of the materials at each
level (S.Adlinge & Gupta, 2004).

2. OBJECTIVES

i.  To identify and analyze predominant
pavement distresses.

ii. To form a pavement distress layout for
Phuentsholing.

iii.  To determine the structural condition of the

existing pavement with respect to
geotechnical properties.

iv.  To provide optimal rehabilitation strategies
with respect to interpreted results.

3. METHODOLOGY

Identification of
Problems

e

Primary Data Zecondary Data
1. Reconndnmes Data { 1. Traffic volume count
2 it S Collection

it Investigati Field T

1. Moisture Content [} ;m e me
2. Atterberg's Limit AT 1. Dynemic Ceae
3. Sieve Analysis " 3 &‘mmmm
4, Compacticn i
5. Culifornin Bearing

Ratio
6. Specific Granity
7. Bitumea Content

Fig. 4 IVISLIUUUIVRY
3.1 Preliminary survey

The area of interest for study is divided into
various sections each having a certain stretch,
depending on the severity of the located distresses.

The data obtained from the attributes from each
corresponding sections are represented in terms of
area affected to the various pavement distresses.
The predominant distresses are being recorded at
each sections.
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The analysis and interpretation of result obtain
from the geotechnical investigation and test
conducted and there core-relationships in the
derivation of conclusion as to determine the causes

Fig.7 Grain Size Analysis for Section 111
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4. REHABILATATION
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i. CONCLUSION
i. The most critical zones are section I, ITl and
iV based on the preliminary survey.
ii. The most commonly found soils were

poorly graded sandy soil and clayey soil.

iii.  The major distresses identified in Section I
are longitudinal cracking and alligator crack and
their rehabilitation method to be incorporated are
total resurfacing and new pavement design.

iv. The predominant distresses observed in
Section I1I are potholes and ravelling which are to
be rehabilitated by full depth reconstruction,
stabilizing the soil with cement, lime or fly-ash
and new pavement design.

v.  The mostly detected failures in Section [V
are longitudinal cracks that is rehabilitated by
redesigning of the pavement.

1 (2015)

6. RECOMMENDATIONS

The following recommendations should be taken
into account for the future researchers:

I.  This project has concentrated in area of
repetitive (re-occurrence of distresses in same
location upon resurfacing after few weeks)
distresses and provided reliable rehabilitation

based on findings.

ii. Record keeping such as date of construction,
resurfacing or maintenance and the types of
materials used and its source needs to be
documented by the concerned authority for the
future study and improvement in road

maintenance.

iii. The causes of distresses are not only related
to climatic and traffic loadings or pavement
materials, but also due to subsurface condition.
Therefore, it is recommeied that the prope: ad
design is adopted based <1 the M “ing strength of
soil or adopt good engineering soil stabilization
and proceed with construction with proper
monitoring and supervision in construction phase.

iv. This project only focusses on the
rehabilitation techniques for geotechnical failures
and surface failures but the upcoming teams can
do detailed study on water table rise and its effect

on the pavement.
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