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" ABSTRACT
_Pavernents :‘;u'e l"’-‘flllll‘.ed' for the smooth, safe and systematic passage of traffic. Pavements are generally
CIaSS‘ﬁEfd £2 ﬂem?)le and rigid pavements. Flexible pavements are those which have low flexural strength and
. are flexible in their Strflcltural action under loads. Rigid pavements are those which possess note worthy flexural
| strength and flexural rigidity.
The profounfi CFeVe]opmem in automobile technology has resulted in heavy moving loads on the existing
' highways for optimization of the transport cost. The existing roads which are designed based on the thumb
rules are not able to cater to the heavy wheel loads resulting in the deterioration of the existing roads.

In the project report, an attempt is made to design a road at P.M.Palem, based on the principles of

pavement design. On the existing alignment of the road, soil samples are collected for the determination of

soil characterist-ics like consistency limits, sieve analysis, C.B.R. values etc.., Based on this the thickness of the
pavement (flexible) is designed. The alignment of the road is also designed and fixed by surveying and
leveling. The total road length being 497 meters of which, one section is 247m, other is 200m and the third

section is S0m.

CHAPTER 1 INTRODUCTION

For economic and efficient construction of highways, correct design of the thickness of pavements for
different conditions of traffic and sub-grades is essential. The science of pavement design is relatively new.

In India, previously road crust was designed on some rational data but more on the experience of the road
engineer. Some arbitrary thicknesses of the pavements were used which lead to costly failures and wastage as
in some cases, the thickness of pavements was insufficient and in the other cases expensive. As there are no
proper design criteria, the construction of roads was more or less uneconomical in almost all cases.

Hence judicious method of designing and calculating the crust thickness on the basis of estimation of
traffic loads and bearing capacity of sub-grade etc.., will lead to economical construction of roads.

|. OBJECTIVES AND REQUIREMENTS OF PAVEMENTS:

The surface of a pavement should be stable and non-yielding,
the road traffic to move with least possible rolling resistance.
The road should be even along the longitudinal profile to enable th

and comfortably at the design speed. -
e A pavement layer is considered more effective or superior, if it is able to distribute the wheel

load stress through a larger area per unit depth of the layer.

e The elastic deformation of the pavement should be within the permissible limits, so that the

a large number of repeated load applications during the design life.

e It is always desirable to construct the pavement well above the maximum level of the
Qroundwat;r to keep the sub-grade relatively dry even during monsoons. At high moisture
Eomems. the soil becomes weaker and soft and starts yielding under heavy wheel loads, thus

increasing the tractive resistance.

o to allow the heavy wheel loads of

e fast vehicles to move safely

pavement can sustain

(¥ scanned with OKEN Scanner



(¥ scanned with OKEN Scanner



(¥ scanned with OKEN Scanner



iv. Plate bearing test

2. SUB BASE AND BASE COURSES:

e These are broken stone aggregates. It is desirable to use smaller size graded aggreg
course instead of boulder stones. i -

e Base and sub base courses are used under flexible pavements primarily to improy
capacity by distribution of load through a finite thickness. ' A
e Base courses are used under rigid pavements for :
i. Preventing pumping
iil. Protecting the subgrade against frost action.

. WEARING COURSE:

o Purpose of this course is to give a smooth riding surface. It resists pressure ex
wear and tear due to traffic. It also offers water tightness.
o The stability of the wearing course is estimated by the Marshalling stabilit
percent of bituminous material is worked out based on stability density, voidﬂ’
A) and voids filled with bitumen (V F B). Plate Bearing tests are also som

the wearing course and the pavement as a whole.

Pavement design consists of two parts:

i. Mix design of material to be used in each pavement component
. Thickness design of the pavement and the component layer The

design of pavement are:
e Design wheel load
e Sub grade soil

» Climatic factors

Pavement component material

Environmental factors

Special factors in the design of different types of pavements.
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|. GROUPINDEX METHOD.

D.J.Steel suggesteqd the tl

. : lickness requireme '
e i T Gl o e {uirements with the [Iighway Research Board method based :

pind
ased on the percent fj

the range of 0 to 20. The higher the G ,
traffic volume, the greater would be the tl d
> thi

ol Ay €x value s itrary i i
numerical equations b nes, |i .dc.l.:s | aroitary index assigned to the soil et
> Hquidlimit and plasticity index, GI values of soil vary in

i

lue, the weaker i i

> ,. I'f(.. W(.d..k(.l‘ is the soil subgrade and for a constant value of
NEss requirement of the pavement,

[he traffic volume in th
a in this method is divided ;
Is divided into three
groups:

Traffic volume (commercial A
No. R
vehicles) 0. of vehicles/day
- Light Less than 50 i
Medium 50 to 300
Heavy Over 300
' DESIGN STEPS:
[nitially, the group index value is calculated for the soil sub grade based on the following formula:
GI=0.2a+ 0.005ac + 0.01bd
Where,

a = percentage of material passing through IS 200 (0.075mm) sieve, is more than 35 and less than 75 (0 to

40)
b = percentage of material passing through IS 200 (0.075mm) sieve, is more than 15 and less than 55 (0 to

40)
¢ = liquid limit more than 40 and less than 60 (0 to 20}

d = plasticity index more than 10 and less than 30 (0 to 20)

DETERMINATION OF PERCENTAGE FINER THROUGH IS: 200 SIEVE:

* Take 500 gms of the sub grade soil B
* Sieve it through IS : 200 sieve. While sieving thro
) [he SlEeveE.

Loh each sieve, the sieve should be agitated such that

lJ]U Si”np[c r[}”\ iﬂ I'cgll[ar motion OI A R AT

s
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The mas of material retained on the
using the formula:

¢ sieve s . : 3
I determined and the value of percentage finer is determined

percentage finer = [(mass of soil passed)/( total mass of soil taken)]*100

ETERMINATION OF LIQUID LIMIT;

O ea srngth. 1t s o oes e s whicthe ol behuves P

B 0e) Ll of s deied woll samplé sasing groove in Jlisi 2'5 t-niows in Casagrande’s liquid limit device.
: R ssing through 425u IS sieve.

o Mix the 's:{mplc thoroughly 'f‘/lth distilled water in an evaporating dish or glass plate to form a uniform
paste. Mixing should be continued for about 15 to 30 minutes till 2 uniform mix is obtained.

o Place the sample in the cup of the device by a spatula and level it to have a minimum depth of soil as
Jem at the point of the maximum thickness. The excess soil, if any, should be transferred to the
evaporating dish.

o Cut a groove in the sample in the cup by using the appropriate tool. Draw the grooving tool through the

paste in the cup along the symmetfic axis, along the diameter through the centre line of the cup. Hold the

tool perpendicular to the cup.

Give blows mechanically until the two halves of the soil specimen come in contact at the bottom of the

groove along a distance of 12mm due to flow and not by sliding.

Collect the representative sample and place the specimen in an air tight container for water content

determination and determine the water content.

DETERMINATION OF PLASTIC LIMIT AND THUS, PLASTICITY INDEX:

o The plastic limit of the soil is the water content of the soil at which it ceases to be plastic. It begins

begins to crumble when rolled into a thread of 3mm diameter/
f air dried soil from a thoroughly mixed sample of soil passing 425y sieve

¢ Take about 30gm o
ass plate to make it plastic enough to shape

o Mix the soil with distilled water in an evaporation dish or gl

into a small bob. _ : r
for maturing. Take about 8gms of plastic soil, roll it with your

¢ Leave the plastic soil mass for some time Sischh
fingers on the glass plate. The rate of rolling should be 80 to 90 strokes per minute toform athr&dof
3mm diameter, counting one stroke when the hand moves forward and backward to the starting pc |

o Repeat the process of alternate kneading and rolling until the thread crumbles, and ﬂwﬁﬂﬂm

o

be rolled into thread. : ' § A
¢ Collect the pieces of the crumbled soil thread in a moisture container ani
content. RS
ple using the formula: PLASTI

* Then, obtain the plasticity index of the given soil sam
LIQUID LIMIT - PLASTIC LIMIT
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| on the group index value,
J C
el

5 A . A a1 . ‘ -
Bs‘ll pase COUrses may be obtaine( from (¢ daci Volup, —
9 qub btaillcd from the charts. “Sign hartg A1 Combin g thick
‘ ¢! ay be O © V80, the thie 85 0f surface
p 25 M ESS of g

Ace ane |.J:|',('

]

T"()]):

[n 1928, &4
. The majority of curves developed |
| 111

; - method for pave '
1o beginning of the second world war, (0 RS original curygg g od for pavemeny |
Atth

1od of pavement design and adopted (he CBR meth
Jief advantages of the CBR methoq jg the simplj
Most of the road pavements designed in CB fod
- i & on t
jetermined by conducting CBR test in the laboratory on the gy, g?:d CB[?I
e soi

jepending O whether an existing subgrade is ufilized for th
to be constructed with proper

od for degjon: > A5Urvey of the EXisting
Cily of
R met

el

e cl
Uflh the test proCedul_c'

qbgrade 1S

characteristics. |
CBR value is defined as the ratio of load re

25mm or Smm of a standard plunger into the sam
epetration of same plunger into standard

control i i
OVer its properties, especially compaction

quired to cause 2 specified penetration, say
, ple to the load required to produce the same
Stone aggregate sample, expressed as a

‘ PR : percentage,
stvie varies from 0 to 100%. More CBR indicates stronger soil. If density is less, CBR is less. The CBR is

gessed a8 the percentage of penetration resistance of a given pavement material to that of a standard value of
«ation resistance obtained for a crusher stone aggregate available in California.
L

The thickness of the pavement is then obtained from the CBR value using the charts provided.

ISIGN OF PAVEMENT USING CBR METHOD: IRC

Iy in-si commended for
* CBR test should be performed on remoulded soils in laboratory, in-situ tests are not re

design purpose. _
The soil should be compacted at OMC to proctor density. g. However in dry zones (<50cm rainfall)

Test samples should be soaked in water for 4 days before testin
ILi§ not necessary to soak. Jme density and moisture content. If
Atleast three samples should be tested on each type ©

Wiation is more than permissible, an average of six sam

' Pﬂ‘missible variations /
0,

:Mn //w
%

lw ’/ijfoo——“

//M%-——’

10%

f soil at the s .
ples should be considered.

CBR(%)
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| . The [0? 50cm OrSUb gl‘adc ShOUl 01ﬂ1)acted at least u
, Following formula may be ygeq ;
design:

A= p(]_i_r)nﬂ{} A= p

A=no. of heavy vehicles/

day for design (Weight>3 T)p
R = annual rate of increas

= no. of vehicles/ day at the last count
€ of vehicleg

n = no. of years between the last count and the year of completion of construction.

o The design thickness is considered ap

plicable for single axle loads y
14500 kg for higher axle loads, the th

p to 8200 kg and tandem axle up to
ickness is further increaseq.

[

> When sub base course materig| ¢

| ontains a substantial
fthe CBR value of the material would not be vajjg

Proportion of aggregate size above 20mm,
for the design of sy

bsequent layers above them.

LIMITATION:

The CBR method gives the total thickness requirement of the pavement above a sub grade and this

thickness value would remain the same irrespective of the quality of materials used in the component layers.

| Thus, the component of materials should be Judiciously chosen for durability and economy.

6. ESTIMATION:

iti i i i to be
An estimate is a computation or calculation of the qualities required and expenditure hkt:lyko
An estim ‘ e ) : ) s
i d in the construction of a work. The primary objective of estimate is to enable on 0
incurre
beforehand the cost of the work.

struction known
' For all engineering works, it is desirable to know beforehand the probable cost oti;con s Eer
all engineer H . em are
| z d : t. If th: estimated cost is greater than the money avaiial::leT the:; att t'pate e
' &; cstlmal;e 035 . the work or changing the specifications. In preparing the t;s im ua,ntities R
B 1 st by reducing : : ese

| d;fco:. e 3 brk are calculated by simple mensuration method and from q ]

ifterent items of wo
| calculated.

: : i mes a very difficult problem
i is very important, if an estimate Is exceeded,llt [:;:70 bt
racy i timate 1 i o f :
. ACCUI.aCF e lain. to account for and arrange for the additio r.he: reasons for exceeding the
B vec py ogln h in design, improper rates etc.., are
o - - - naes )
®Slimate, omission of items, chang

i ns.
_ ; f the main reaso:
éstimate, though increases in rate is also one o

i i ide for the
es in the estimate provi
i hould be reasonable and workable. Thc; rai cost of tools and plante s
The rate of cach item p Duthe cost of the materials, cost :f la u::t;retc
“omplete work, which consists rofit of con "
Water, taxes esiablishment, supervision cost, reasonable p
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ER 2 LITERATURE REVIE W =

3 HAPT

1 Flexible pavements are preferreq gy, Cement
1 n

B an be strengthened and improved i Stages with, ds as they haye 4 great advantage that these

S A lhc gr(]wll y
A : 1 0f traffic ; ; :
| ccycled for rehabilitation. The flexible Pavements are Jess ex .m" and also their surfaces can be milled and
% 'IJCnSIV

paintenance: Rigid pavement is expensiye but has less maj ¢ also with regard to initial investment and
: : - 4 S Maintenance : pogbe
sconomic part is carried out for the design pave, Mtenance and has a good design period, The

od and their corresponding componep |, Y using the results obtained by desig
- meth ponent layer g, y design

concrete roy

ickness.

Saurabh Jain, Dr. Y. P. Joshi, §. S. Goli
raditionally being followed and examines the
 heir cost analysis by each method”

Ya: This paper discusses about

A R the design methods that are
Design of rigid and flexible pave

ments by various methods &

. Ty test results of direct shear and CBR the gravel sub base
- shows better performance as compared to flyash sub base with different percentages of wasuag tyre rubber as

' reinforcing mat_fffla]- Cyclic load tests are also carrieg out in the laboratory by placing a circular metal plate on
the model flexible pavements. It was observed that the maximum load carrying capacity associated wfth less
value of rebound deflection is obtained for gravel reinforced sub base compared to fly ash reinforced sub base

A B.Tech project on “Proposal of alignment and pavement design for a newly built up colony” by J.B.S.
Bharathi et al In this project an attempt is made to design a model road for a newly built up colony based on the
modern principles of pavement design. On the existing alignment of the road, soil samples are collected for the
determination of soil characteristics like consistency limits, sieve analysis, C.B.R values, etc. Based on this, the
thickness of the pavement (flexible) is designed. The alignment of the road is also designed and fixed by
surveying and levelling.

CHAPTER 3 METHODOLOGY AND ANALYSIS

I. COLLECTION OF SAMPLES: Three samples of soils had been collected in the location of the site
(work).

2. TYPES OF TESTS: The different types of tests conducted on the samples are;

a. Index Properties
1. Liquid limit
2. Plastic limit
3. Specific gravity
4. Sieve analysis

b. Engineering Properties
I. Standard Proctor test

' LIQUID LIMIT OF SOIL:
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pﬂ[NmON
id limit 18 the moisture conteny oy which 25 4
ows |

uniform thick paste.

e The liquid limit device is ad;
\ - Justed to have a free f;
paste is placed in the cup above the lowest o
e The specimen is trimmed by firm strokes of 5
soil sample in the cup is 10mm. the soj] in
centre line followed by the firm strokes of the

i The container is placed in the oven and dry weight is det
moisture content of the soil.

each time, noting the number of blows so that at least four

number of blows 10 and 60
e The flow curve is plotted by taking the number of blows in
and the water content in the arithmetic scale on Y-axis.

!
iOBSERVATIONS & CALCULATIONS (Sample 1):

Weight of soil sample taken=150gm Table 3.1: Liquid limit of s

o Mmﬂ dimensions cut in the Sample by . N standarq liquid 1im

horizontal surface spot, and squeezed dow

patula in such a w’

the cup is divided
) grooving tool to
e The crank is rotated till two halves of the soil cake mﬂ u;:

along a distance of about 10mm, and the number of blows given
e A representative soil is taken, placed in the moisture container,

gy

SN | DESCRIPTION | Sample | | Sample2 | Sample3
0,
| Weightof 10 10.5 1
empty
""*--..E.a_n_’w'
2 Weight of the can | 24 29.5 o
| +weight of
wet
S0iL, W, (g)
[ IR A 2ty
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A small ball is formed with the fing
A % ) aors and this is y
glass plae 0 a thread. The rolling is done ti;I tllh:‘ % rolled between the fingers and the ground
kneaded together to & ball and rolled agai .u diameter of the thread is 3mm. Then, the soil is
s © i, 11..11:\ 10 form a thread.
: £ and K g is i
bl it et lkneudm;, is continued until the thread crumbles under
L skl em, soil can no longer be rolled into a thread
g8 neter less o
limit and if the diameter is am‘uert: rt ?CM than "_"Hn. then moisture content is more than plastic
nsipivhgnin cml;‘h].i" \ 11!;* crumbling starts, the moisture content is lower. By trial,
this should be immediately tran T 2 -‘;Hm diameter under normal rolling should be obtained and
S : " ALy transterred (o the moisture contai ' ‘el '
the wet weight of the thread, e container, lid placed and weighed 0 find
The container is Kept in the oven fi
oven for about a day ¢ ight i
e : a day and dry weight is found 0 determine the
n1f=1>ture u:‘-ntc.nt‘ot the thread. The above process is repeated t‘orgﬁl least three consistent values
of the plastic limit.

RMULA:
ty Index

plasticity Index (P is calculated as the difterence between liquid limit and plastic limit Plastici

(p)= liquid limit — plastic limit
=W, -W;

OBSER\'_-\TIO;\'S & CALCULATIONS (Sample 1):

Weight of empty can. W, = llgm
m “'Cigh[ of cant \\‘cigh[ ol L'II'_\' 50“, W.‘ - 14.ng WGight of

Weight of can ¥ weight of wet soil, W, = 15g
water. W — W, = 0.3gm

Water content, W= 14.28%

Plasticity index of soil, Ip = 24- 14.28%

=9.72%
e soil sample = 14.28% Plasticity index of the soil sample = 9.72%

Plastic limit of th
IONS (Sample 2):

OBSERVATIONS & CALCULAT

Weight of empty can, W, = 10gm
Weight of can + weight 0 £ wet soil, Wz =1 6 gm Weight of can + weight of dry soil, Wy = 15.4gm Weight of
water, W,— W; = 0.6 |

Water content, w =11.11 %

Plasticity index of soil, Ip = 22.5- 1111 %

=11.39% et
le=1111% plasticity index of the soil sample = 139%

Plastic limit of the soil samp
ple 3):

BSERVATIONS & CALCULATIONS (Sam

i
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Wwe

Wz

12l

b

it of empty can, W, = llgm

¢ of can * weight of wet soj, W,=175,
e gatet, W2~ W;=0.6 gm
o .o content, W =10.16 %

=

gsticity index of s0il, 1, =20 10,15 5

P

=9.84%

fastic limit of the soil sample =10.16 9,

3. SIEVE ANALYSIS OF SOIL.

o A3500gm of oven dried sample is take

o The sieves are arranged in the order 4.75mm, 2.36
75u.

o The soil is agitated such that the sample rolls in irre

particles should be pushed.

o The soil fractions retained on each sieve were collected in a se

accurately.

e The percentage retained on each sieve, cumulative percentage retained and the percentage finer

m Weight of can + Weight of dry soil, W

Plasticity index of the soi] sample =

mm, 1.18mm, 600, 4251, 300y, 150y and

gular motion over the sieves. However, no

than the particle sieve size is calculated based on the total mass.

FORMULA:

Uniformity coefficient, C, = D¢y /Dy

FIG.3.6: Sieve Shaker

Coefficient of curvature, C, = (Ds,)* /(Dgo*D1o) D1o = particle size corresponding to 10% finer D5, = particle
size corresponding to 30% finer Dy, = particle size corresponding to 60% finer
OBSERVATIONS & CALCULATIONS (Sample 1):

Table 3.4: Sieve analysis (sample 1) Weight of sample taken = 500gm

9.84%

parate container and weighed

WNo | Sieve size Weightof Percentage | Cumulativ | Percentage
soil retained, g | weight e finer,%
retained, % | percentage
retained,%
Eh—h—_— 99.8
$75mm | | 0.2 0.2 :
o o

R T W N A T LR

exrySar=me )

=S

-16.9 gm Weight
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Dm’ﬂ'w

_ Uniformi

OBSERVATIO

Tible 3.6: Sieve analysis (s

ty Coeﬁ-ICient, Cu = Dﬁﬂmlﬂ
=11.86

=(.725

F1G.3.8: Graphical representati !
=0.075 ation of Sieve anal

oefficient of curvature, C. = (Ds0)* /(Deo*Dio)

NS & CALCULATIONS (Sample 3):

ysis (Sample 2)

ample 3) Weight of the sample taken= 500gm

Ffﬁ

m{ph’]}m =0.09

FIG.3.9: Graphical representation ©

/

fS

ieve analys!

—S}Iu Sieve size | Weight of | Percentage Cumulative | Percentage
soil weight percentage finer,%
retained, g | retained, % | retained,%

: 475mm | 30 6 6 94
2 |236mm |48 9.6 15.6 g4 e
3 61.2
[Ron [.18mm 116 232 38.8 =
4 :
600 11.4 50.2
= i 57 _________T__
P [as 50 Titz TN pl
____._.———'—"-'_-'-'-'-.-—__--.
6 = 12 74.2 25.8
-T-._._____ Op 60 |12 EEe =
83.8 ¢
150p 48 9.6 P
: 75 9.4 93.2 Rl
: H 47 o fec _;;_;_,_,.—— =
et | PAN 31 6.2 _'__'___,_,...—-....———-"""
2 (Sampfe 3)
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AT eI ¢ TSR P o i,
S

026 T
a0 ————
Dn('g- 09

Ullifmmity coefficient, C, = DﬁﬂfDm

=10

Coef’ﬁdem of curvature, C. = (D,)? /(Dgy*D,)
=0.834 \

-

4. PROCTOR COMPACTION TEST:

pROCEDURE : l
|

e The test consi : : . '~
c nsists of compaction of soil at various water contents in the mould in three squal |
al

layers, each being given 25 blows with the 2.6 kg hammer dropped from a height of 31cm

e The dry density of the soil sample can be obtained by finding the bulk density of compacted soil
and its water content

. About Skg of air dried, pulverized soil passing through 4.75mm sieve is taken and mixed
thoroughly with an arbitrary water content say,6%

The mixed soil sample in the mould and compacted by giving blows with the hammer uniformly over the surface
such that the compacted height of the soil is about 1/3 of the height of the mould. The second and third layers |
are similarly impacted each being given 25 blows
The last compacted layer should not project more than ¢mm into the collar. The collar is removed and the excess
soil is trimmed off to make it level with the top of the mould.

IThe weight of the mould with base plate and the compacted soil is taken. A tatiy
the centre of the compacted specimen and is kept in the oven for water confent determination.

. . ob i tent. Again
(The compacted soil is taken out of the mould, broken by hand'and s :T: l:;r;::ei;::egf;nde;siﬁm
lthe 5o i compacted in a mould in three equal layers @5 described above and e p

ad the water content (w) are thus determined. : ontent and the corresponding d
The test s repeated on soil samples with increasing water ¢
Cetermined,

representative sample is taken from

ry densities are

i d the corresponding dry densities as
; Compaction curve is plotted between water content 35 the abscissa an
p i ity is reached. The

Qrdinate’s'

T i
w:e dry density goes on increasing s the WetEH comnitty is called
er content corresponding to the maximum dry dens paction Test Apparatus H

Com
FIG.3.10: Procter
FORMULA

"
—ale: Bra
T LN AT R A A T
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./T';:;]_llk density and the GOfre
| S

ations Ponding 4
el enSlly f
v = Or ¢
wet density, Yy = W/v gee D, OMpagteq soil s
Y densit},’ Yy = il lculateq from 1 ey
Where, W = weight of COmpacte . ; W(1""“’) glee i
v = volume of the moy|q SPecimey, ,

y = wet density of o] in g/ee Vo= dry g
5 nsj s
OBSERVATIONS & CALCULATION (g, " ofsoiln g

Mould diameter = 10cm Mould hejgpy < 12em Moy
ould V(][ume =9
= 94247 ¢

Table 3.7: Proctor Compaction test (sample 1y

e Sample] |

il Details ample | Sa

e *‘-—-—-—n:-]?.]f_%_____ Sample 3 S
‘l.\-"eight of 4385 4385 — e ple 4
4385 4385

empty
{| mould(w:) g :
[ Weight of 5962 6058
mould
+

6134 6146

{| compacted
soil(w,) g

Bulk 1.67 1.71 1.855 1.868

1| density(y)
glee

Weightof 21 28 29 28
can

1 (W)g
1| Weightof 65 70 65.4 69.4
wet

| il (W,) g
B —
|| Weightof 62.4 66.9 61
|| soil(W,)

\Vater

COntem(w)
% e
_,_._—-—""-'—-——

D : : 1.678
2;3’ density (o | 1.571 1.639
&Ce .

S
R - PR s mEm— o

65.2

o
o

e 796 10.63 11.29
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“\

IlMlNAI TON OF SPECTIC ¢ IRAVI ———
e pyenometer I8 cleaned, drled gy,
e pyenometer s fillad upte |74 its
e pyenometer s Tilled witl djyiyy. d
sonk completely and s weighed (y )
(he pyenometer is emplicd

vl"

[}
s

. nple ayg Weighed ( W)
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spesifio gravity (Go)~ (W WICW- Wy (W Wy) Where,
W, weight of pycnomeler

W weight of pycnomelter Fdry soil
J ’

W, = weight of pycnometer Fosotl + water Wy = weight of pycnometer + water
1,10, Specific gravity (est observations and calculations

Table
Delails Sample | Sample 2 Sample 3
¢
[ 627
Weight of pycnometer (W) | 627 627
999
| Weight of pycnometer dry | 999 1046
o 1730
. ey C 52
Weight of pycnometer +501l 1725 17
Ewater (W5) g P—
Weight of pycnometer Tie i
| T 2.27 -
i gravity (G, 2.26
T
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sbout SKg of oven dried soil sample s

aken and is miyx
e : ; xed w
acted either by IS light comp ;

then comp action (3 |
ompaction (3 layers, 35 blows; each by 4 89 i
C 4 5

ith optimum moisture content, The soil is

avers, 55 -
ayers, 33 blows, each by 2.6 kg hammer) or IS heavy
hammer),

d with the base plate is plac
The mould Wi ald Placed under the penetratio i :
. charge weight of 2.5 kg is appliec p 0 plunger of the loading machine and a

, The dial .gaugle for tzezsurmg the ;.Jeneu"ation values of the plunger is fitted in position. The dial gauge of
e proving Fing and the penctration dial gauge are set. The load readings are recorded at penitration
readings of 0.0, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3 3, 4.0,4.5,5.0,5.5,6.0, 6.5. 7.0 etc

: The proving ring calibration factor is noted. The load penetration curve is the plot. The unit load

. e . .
b alues corresponding to 2.5mm and 5.0mm penetration values are found from the graph.

This load is expressed as a percentage of standard load values at the respective deformation level to obtain the
CBR value. The CBR for 2.5mm penetration is taken

The Standard Load Values

Penetration (mm) Standard Load (kg) Unit  Standard

Load
(kg/sq.cm)

1370 70

2055 105

2630 134

3180 162

3600 183

CBR value is calculated by the formula,

: i ustained crushed
CBR = [(Load sustained by specimen at defined penetration level)/(Load sustained by s

5 . .
'one at same penetration level)]*100

OBSERVATIONS & CALCULATIONS (SAMPLE 1):

T -
able 3 11. CBR test (Sample 1) TR
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3 R (202.16/1370)*100 = 14.756% CBRq, = (228.76/2055)*100 = 11.12%

3.0 T T e T ———
159.6
3.8 By e G A
: 202.16
3.9 T —— e
: 207.48
==l R S
4.0 212.48
&1 218.12
SR L
4.2 223.44
4.3 228.76
4.4 234.08
4.5 239.4

FIG.3.17: Graphical representation of CBR test (Sample 3) The CBR value of given sample is

14.756%

|§PLE -1 (SOAKING)

Table 3.14: CBR test for sample 1 (soaking)

SNo | Penetration Proving Ring Reading Load on plunger(kg)
(mm)

i 0.5 0.8 42.56

! 1.0 1.1 58.52
2 |15 1.2 63.84
4 2.0 1.3 69.84
15 T2 1.4 74.48
1§ _37}_ 1.5 79.8
R
\9\{":‘““ i.; 10.1.08
ET ;.0 106.4
k?ﬁh ?.1 111.72
‘12\1*3-5-____ ;.,, — |70
P 1 B —
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value at 2.5mm penetration is (63.84
e 2055)+100 = 4.91%

e [

|/ 7/;”/ R e
w/;‘/’f Sib Ry e
l?/ﬁ/—_ 2.6 Wl |
1§ iﬁ/-’— RO e,
V’/ﬁ”— D B
|

BR value of the sample is 4.91%

——..‘.m;__n-‘_‘

e O
l 2?,68 %“Ma:a.-m =

133

e
e
M ——
\

:'137[])*

100 = 4.651.%

The |
CBR valye y¢ Smm penetration is

s::;PLE 3 (SOAKING)
ible 3.16: CBR test for sample 3 (soaking)
sNo E:;:;rauon Proving Ring Reading | Load on plunger(kg)
i - 15.96
T 10 5 31.92
3 1.5 0.9 47.88
e 1.2 pogr
i |25 15 —
6 (30 1.6 85.12
1|35 1.7 90.44
[} |40 1.8 95.76
1.9 101.08
2.0 106.4
2.1 111.72
2.2 117.04
22 117.04
23 122.36
2.4 127.68
25 133
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- = ( mass of soil passi
g iner = BAsSIng through 75, ..
pere” 6.2% LSieve ) x 100

«100%
Y

ey e

v N0

juid it =207
I

plstic jimit =10- 6%

02at 0.005ac + 0.01bd
G

whcﬂ?,

ge of material passing through IS
=z pEt‘CCnlﬁ-_-,:e oug 200(75 ) si
:nuterial passing through IS 200(75 p) sieve more ‘lh«':lrtl )l

S and less ¢ ;
yss than 60 han 55 ¢ = liquid limit more than 40 and
dsplastic limit more than 10 and less than 30 Here. 5 = 62-35=
h=62-15=0 : =h
c™ 20~ 40 = 0

4=10.16-10= 111

G=(0.2 0)+(0.005 x 0 x 0) +(0.01 x 0 x 1.11)

=(
Assuming the traffic to be medium, 50 to 300 vehicles per day.

From the design charts, the combined thickness, of surface, base and sub-base course = 23cm The thickness of

| base and sub- base courses = 20cm

FIG: 3.21: Design chart by group index values

DESIGN OF PAVEMENT THICKNESS BY CBR METHOD:

sture content IS determined by

k : .
'g . The soil samples are taken and their optimum mo!

Proctor’s density test for light compaction. A

days.

1
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<y of pavement materials is required (o
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'Iu‘l"“‘m'l { M are 13em and 25y, havi aving 4.9% CBR value,
| d‘-‘\'i}'\n charl, l aving CBR vitlue 50% and 25%, I.ISiIlp
(i v values for the gravel and road megy| o =
. AL { tu[mc' ™ .
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Type of material

Suggested CBR vulnus('%.) l

25 |

Gravel

Road metal

50

\‘\n“’ll." j:
et "

R corresponding (0 2.5mm penetration = ( 7«
(BR corresy (.D_._?i ) X 100 = 5.8% Assum .

: ¢, Averape T ™ o
300 » Average Daily Traffic (ADT)

Annual rate of growth ol traffic (r) = §%

fime taken for pavement construction (n) = | year No. of vehicles for desj = !
300(1+8_ )1+ 1o s for design (A) =P (1 + o+ 1

0699.49 vehicles/day
700 vehicles/day

Therefore, Design Curve E is to be used for design as the design traffic volume is in the range 450 to 1500
vehicles/day,

Using the design chart, the total pavement thickness over subgrade having CBR of 5.8% is obtained as 38cm
for curve E.

Thus 38cm of pavement materials is required to cover the natural soil subgrade having 5.8% CBR value.

Therefore, the thickness of base and sub base courses are 1lem and 22em having CBR value 47% and 25%
using he design chart.

The CBR values for the gravel and road metal are assumed as follows:

Type of material Suggested CBR values (%)
Gravel 25
Road metal 47

\"‘l.m-v

¢
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o b-Base Course

CONCLUSION:

SURVEY DATA:

are tabulated as follows:

Provide the greater of the two values obtaine
25 om thickness, base course of 15 cm thickness and w
arves recommended by IRC) .
(HAPTER 4 SURVEY AND ESTIMATION

d in each case for safety. Hence, provide a suly base of
caring course of 7 cm thickness (

In the design of a pavement, the earthwork estimation plays a major role. In order to obtain the total
quantity of earthwork estimation, the longitudinal profile of the proposed road section is determined.

For this purpose, the reduced levels along the center-line of the pavement are initially obtained and

Table 4.1: RL’s along the centre line of longitudinal profile of the proposed pavement of
Road 1:

Bac

Interme
diate

For

Height
of

Reduc
ed

Remar

---------

as obtained from the
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