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Geotechnical

SETTLEMENT CONSIDERATION :

For Raft Footing :-

Depth

20 Mt

Settlement / Unit pressﬁre fjr

depth of 2.0 mir & foundat

to para 9.5 of I.‘S.SOQQ-(Part'-LJ?% anc

comes to 25.0 mm. Settiémerﬁt corrected

= g = 50.0 mm.
0.5 |
Allowable settlement being :

allowable bearing capacity =

ion width

correcty

50mm.,
_5_{2_ =
50
= 14

Investigations

Size 6.0 for more mitrs

d N’ =15 corresponding to foundation
bf 6.0 or more mir calculated according

1 read from fig :9 p.p. 17 of the LS. Code

| for water table

1.000Kg/em?

.0 t/im?

)



Depth = 3.0 Mtrs Size = 6.0 or mare mirs

SETTLEMENT (&ON:SI‘DERAT [ON =
For Raft Footing :-

Settlement / Unit pressﬁre ff.ﬁ.é corrected N’ = 18 corresponding to foundation
depth of 3.0 mtr & fo&ndaﬁon width of 6.0 or more mtr calculated according
to para 9.5 of 1.8.8009-(Part[T}-1976 and read from fig :9 p.p. 17 of the IS. Code
comes to 20 . Setﬂer;-lenf corrected for water table

= 20 = 400mm.
05

Allowable settlement being 50mm.,

allowable bearing capacity5 50 = 1.25 Kg/lem®
: 40
= 12.5t/m’

39
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Geotechnical

Depth = 45 Mirs

SETTLEMENT CON
For Raft Footing :-

Settlement / Unit presﬁuré fe
cﬁepﬂx of 1.5 mtr & foundat
to para 9.5 of 1.5.3009-{?Pa£t-
comes to 17 J_Pm Settlement
= 17 = 30mmn

0.5
|

Allowable st%tﬂement being 50mm.,

allowable bearing capacity -

n

50
34

SIDERAT]

OT corTects
ion width
[}-1976 an.

corrected

Investigations
Size = 6.0 or more mirs

[ION:

:d N’ =20 corresponding to foundation
of 6.0 of more mir calculated according
i read from fig :9 p.p. 17 of the LS. Code

for water table

1.470 Kglem?

4.7 t Im?

40
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| Geotechnical |Investigations
T e e e e D e

-

COLUMN FOOTI’NG

SIZE = 20x20Mtr 100 T/M?

A 4
7.12 tm’ He = 450 cm
4.6 t/m? €0~ D.605
= | 0.82 |
= 0.80 Cec = 012

Setflement ¥ <50 mm OK

41
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_Geatec’hnical :

|

~Investigations_

CHEMICAL ANYALYSIS OF SOIL
Bore Hole  Carbonate Suiphate | Chlorides Organic
As Na2Co3 as So 4 as Na Cl Matter %
1. Nil Nil Nil Nil
2. Nil 0.004 Nil 2.5
3. Nil Nil Nil 15
4, Nil 0.005 Nil 15
5, Nil 0.002 Nil Nil
6. Nil Nil. Nil Nil
1 Nil 0.004 Nil Nil
8. Nil 0.003 Nil 1.0
9., Nil 0005 |  Nil 0.5
10, Nil N | i 1.0

42



)

al  Investigations

Geotechnic -

NOETY Y R O YA F)

PH Value
Table
Sr. I’araméte_rﬁ Rés;xlts- | Results | Results | Results 5 Results
No. BH-1 BH-2 BH-3 BH-4 | BH-S
1. PH Value 7.50 7.30. 7.35 750 | 75 |
| |
Table
Sr. | Parameters | Results | Resuylts Results | Results | Results
No. | BH#6 | BHW BH-§ BH-9 BH-10
2. PH Value | 735 745 7.25 7.50 7.30 _}




Geotechnical  Inyestigations
Sample : Testing of Samples of [Soil for OMC & MDD
Test Report '
Sample No.-1 : ,
PROTOCOL: 18 2720 (Pazt -VIII)
Compaction Test Using MDD/ £ 1.89 geg
‘Heavy Compaction as per OMC| # 105%
IS 2720 (Part -VIII) |
Sample No.-2 i
PROTOCOL: IS 2720 (Part -V1IT)
Compaction Test Using MDD = 1.88g/ct |
Heavy Compaction as per oMQ = 10.5%
IS 2720 (Part -VILI)
Sainple No.-3 | 4 |
PROTOCOL: IS 2720 (Part -Y1II)
Corﬁpaction Test Using MDD = 1.90 gzrc
Heavy Compaction as per OM(C = 101 %
15 2720 (Part -VIIl)
Sample No.-4 !
PROTOCOL: 1S 2720 (Part -VIIT) '
Compaction Test Using . MDD =1 89.g{cc
Heavy Compaction asper | ON ¢ = 105%
1S 2720 (Part -VIII) ’
= == =t e I === = —————t —— o= ESEEEEE
Sample No.-5 £
e ETEREEEEEES === ‘f . = ——mommEEEET === "—=-_—""=,._-=-_’==:=
PROTOCOL: 18 2720 (Part -VIII)
Ccmpacﬁon"'l‘est Using MDD = 1.91 g/cc
Heavy Compaction as per oMC = 10.2/%
IS 2720 (Part -VIII) :
===t = ———f’====::==__..___ =-_———-—-=,—_—_~=====.===:_.—_=-_~====-_====
Sample No.-6 SRS NS i NI TR——
PROTOCOL: 1S 2720 (Part -VII])
Compaction Test Using | MDD = 1.50 g/ce
Heavy Compaction as per . omC = 119 %
1§ 2720 {Part -VIID) ' '
44
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LABORATORY

INVESTIGATIONS

3GRADE SOIL SAMLES

ON SUI
1. INTRODUCTION:-
The Job of testing of Moisture (

in laboratory to determine’ the

above moad has been carried ou

Content a
CBR Value of Sub Grade Soil for Improvement of the

1t by M/s

nd testing' of various other soil parameters

National Soil Testing & Research

‘Laboratories, Plot No.384, Phase-II, Industrial Area, Panchkula (Hr.).

2. PURPOSE OF TESTING: - "E :

This road is to be strengthened to eater
required crust. The Propert?:ies of sub gra,

Sub grade soil is an integral part of the 1

pavement from beneath. The

the pavement and for this the sub grade

adverse climatic and load condjtions.
The fajlure of pavement is generally attr

due to various reasons.

As per provision m IRC

sub grade strcngth should be _dlatermine

condition likely to occur. The (;:‘BR test
prepared at optimum mo_i?stm"ée ‘conte;:ltq
compaction. [(18:2720(13:3;;’5 7) hQSO] an
If annual rainfall is 500 mm or'less 8 4

not be necessary,

in funct

: BP: 20-2002 Chapter 5.3.1. for pavement desi

he water table is too deep, soaki

for the increased traffic volumed& provide the
de soil play an important role in road design.
oad paﬁement structure as it support to the
ion of sub grade is to give adequate'suppbrt to

should possess sufficient stability under

Ibuted to the poor sub grade stability. Caused

gn, the
.d in terms of CBR at the most critical moisture

Lhould be conducted on remolded sampiés

% dry density corresponding to standard proctor

d soaked in water for four days prior to testing ,
ng for days may

%%




One or two CBR tests _shoula be done per kilometer'dgpending on the variation of soil

type. If there is no variation in spil type, mean CBR value should be adopted for the .
design of pavements. In case of existing rpads requi_rittg strengthening, the soil should

gbe moulded at the existing fnois ture content & Field | density, and soaked for four days

_jprior to testing of CBR.
3. TESTS PERFORMED:

The following tests were performed in
1. Soil gradation (IS 2720 PART V)
2. Plasticity Index (IS 2720 PART V)
| 3. Standard Proctor den.sit_x;r at pptimum

the Lab.

moisture content (IS 2720 PART VIII)

4. Un soaked & Soaked CBR af 100% of MDD and QMC (IS 2720 PART XVI) -

. 5. Moisture Content (IS 2720 PART V)

. 4.0 GRAIN SIZE ANALYSIS:-

- 4.1 (a) The grain size analéysis is carried

The components of soil which are larger

out to determine the particle size of soil.

in size then 4.75 mm are termed as gravel.

Material between 4.75mm & 75 microns is sand and fine soil passing 75 microns sieve

is silt and clay.

The guantity of sand, silt and clay present in sampl}f; plays as important role in its

selection to be Used for Réaad'.. :

H

i

B - Lf o



4.1(b) PROCEDURE:-

The soil sample is dried in {;ven__ )

The sieves are arranged in afmar

The material is sieved thought th

noted.

iner to se

1ese sieve

i

parate the g}ravei, sand, and silt/clay.

s and the percentage retained on each sie

ve is

The material retained largeré in size than 4.75 mm is termed as gravel.

‘Material between 4,75mm &75 1
Fine soil passing 75 micron siev
4.2 Atterburg’s Limits
| 4.2(a) The physical properlties_ ¢

different moisture cont_entsf, Thi

(i) Liquid limit may be d
under the a.pplicéltioﬂ
(i) Plastic limit is the m

(iii) Plasticity Inde:xfis tHe numeri

limit. It thus indicate
plastic stage

Atterburg’s Iimi\t;s and the Pl v
are used in the identification ¢

Pl are pour as Engineering me

nicron is

e is silt &y

» consiste

efined as
of very si

inimum I

s the rsm%e moisture

e - . i .

aries for diff
if soil. Gene

iterials.

sand.

nd clay.

»f fine grained soil, egpecially of QIay differ ve

ncy limits are:-

nall shearin

g force. |

ry much at

min water content at which the soil will flow

i1.C at which the soil remaifs in a plastic state.
cal difference between Liquid Lirnit and Plastic

content over wiich the soil is 1

.rent soil types and these properties

ally Soil having high value of LL &

R — W—_Z;IT—"



4.2 (b) PRODCEDURE:-

The liquid limit test is condticte‘d

various moisture content, The liquid limit|
an impagt of 25 blows.

standard groove wﬂl close under

’I‘he plastlc limit is the Water coritent at'w
The plasticity mdex i

;mto a thread of 3 mm diametﬁr
liquid limit and plastic hrnlg.

on the stan

is taken as

hich the sm

1P (IS 272

andard instrument with soil specimens at

that moisture content where the

will begin to crumble when rolled

S taken as the dilference between

0 part VIII]

4.3 MOISTURE DENSITY itELATIoHSH -

| 4.3 (a) PURPOSE:-The sub gra

- content to achieve the max den

~ is change by varying the moisty

' 4.2(b) PROCEDURE:- Two degr
- and heavy compaction (IS:S 2720, Part V]

also goes by the term Proctor ¢

In light compaction. The V;T&t s
Weight 2.6 kg and free faﬂ 31

done in 5 equal layers, each b
The pro'cedure is to ct)mpiact“ i
|

moisture density curve to find

moisture content{CMC). |

ompactio

cm with
heavy compaction, rammer weights 4.8
eing givel

e soil wi

le soil is be rolled ang
sity. The

1re contel

ees of co

put the 1

MDD varied

n and latt%:r

9 kg and the
4 56 blows.
th different

maximum d

1t under thc_

mpaction, light compaction (IS:2720,Part VIl

1I) are usual

| compacted at optimtim moisture
from soil to soil. The density of( il

standard compaction.

ly specified. The former compaction

by the term modified proctor.

hil is comjpacted in three equal layers by the rammer of
)5 evenly distributed blows oni each layer. In

| frec fall is 45m. Compaction is

moisture content and drawing a

- density and the corresponding

412~



4.4 LABORATORY CBR {I§2720 Part XVI)

4.4(a) PURPOSE:-This is the pen

soil sub grade & other ﬂexibie *pav’e

flexible pavement thickness raqu

4.4(b) PROCEDURE:

qrtratioix {
ment 11

ifement {

est used for

or highways.

evaluation of the stability of the

. | : .
haterial, The test results are correlated with

The CBR test is performed on re molded soil samples in the laboratory. The moulds are

prepared in laboratory comfjgctqd at OM(
laboratory (for light compaction}. ,
Lt 100% of MDD at Optim
ducted inp the 1ab.

The CBR test is conducted iat 1(;

taken from the result of ?i:_e;sft cort]

The apparatus consists of 4 motld 15 cm diameter

loading frame with cyiindri§31 plunger of[5 cm collar and diameter gauges for

measuring the expansion on soaking and

consists of causing the plufnger
surcharge in the mould at 125

condition. A load v/s penef:ratic

corresponding to 2.5 and Smm pen_etratf
d at the respective ae 1,370 kg 2,055 kg respectively.

percentages of the standard loa
passing 20mm sieve is usé,d.

5. TEST RESULTS:-

The test results are attacf};eﬁ'as Annexure-I to this

to penety

on value are

The CBR usually sélectedés at2.5mm, penetration.

> to proctof

|

report.

Jensity as worked out in
um moisture content which is
ith a base plate and collar, a

be penetration values. Briefly, the test

| .
ate the compacted specimen with specified
mm/minute under 4| days soaked or un soaked

n cuive is plotted, correction is applied and the load

. found. This load is expressed as &

For this test, only the material
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Graph far Sieve An alysis
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