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TRF NO. SOIL/20161216-3

1.0 PREAMBLE

Manglam Consultancy Services, Vadodara have carried out the Geo technica] Investigation. The scope of work s field

sampling, field tests, necessary laboratory tests and finally analyzing the sub soil characteristics and safe Bearing
Capacity of the soj] of the proposed site.

* By making borehole and collecting disturbed and undisturbed soj] samples,
* Performing required in situ testg (SPT Test).
* Conducting laboratory tests to classify and to determine the engineering properties of sojl.

and the present soj] conditions with future possibilities. Based on such analysis of the soil properties, the conclusions
are made regarding the precautions and protective measures to be taken, if found necessary. This report has been

% prepared after a carefy] study of the fielq testing and laboratory test results. The type and depth of foundation are
suggested.

2.0 SITE CONDITION : A¢ the site under investigation, ag per the client details jt is proposed project of different
ULBs under the project "Project D issi €juven
and urban Transformation (AMRUT) inc uding project management of other Notified scheme in Project - Package-11,
M.P." at Ujjain, Madhya Pradesh M.p.).

2.1 LOCATION : Site is located at Ujjain, Madhya Pradesh (M.p.).
2.2 GROUND WATER TABLE: Ground Water table was not encountered during the exploration work.
3.0 NATURE OF INVESTIGATION :

3.1 BOREHOLES:

D:\MCS - SOIL ReP - 15-17\50"-20161216-5 Wapcos Ltd.,Bhopal, Ujjain - BH-7nos

Head Office : , Branch Office:
Nallabhhlkriina' Ane BAL



ANNEXURE 20

Manglam Consultancy Services

(IS0 9001 CERTIFIED & GOV

¢ Civil Engineering Material Testing ¢ Destruc
* Geotechnical Exploration Geo-Physical Survey o

3.2 SAMPLING:

During the advancement of the boring Disturbed and Undisturbed samples are collecteq at
change of strata whichever occurs carlier. Along with the samplings, field Standard Penetrat

Description

BHNo./
BH-1 m Filled up material
m Yellow silty clay of high plasticity
BH.2 m gllacllz siltylmedium to coa;se gravels with sand
p 50 -4, m acK poorly graded gravels
(Industrial Area) 4.00-5.00 Pieces of Rock
0.00 - 4.00 m Yellow silty clay of high plasticity
m Grayish yellow silty clay of high plasticity with few gravels
_ackish yellow silty clay of high Plasticity with white nodules
“eﬂowish gray clayey medium to coarse sand with gravels
“ellowish black poorly graded medium to coarse sand with gravels
: ) m Brownish black silty clay of high plasticity
Blackish gray silty clay of high plasticity
m Blackish yellow silty clay of high plasticity
m Yellow silty clay of high Plasticity
m Yellow silty clay of high plasticity with gravel
“rw silty clay of high plasticity
m Black poorly graded medium to fine sand with gravels
[ 100 p;

(Khamed Gay
Bahdhi)

Pieces of Rock

m Yellow silty clay of intermediate plasticity

m Yellow clayey medium to coarse sand with feyy gravel
_rownish yellow silty clay of intermediate palstiicty with gravel
\Blaokish yellow clayey coarse sand with gravels

4.00-7.50 -E_

* Detail Borelog is given at Page No. 13 & 19.

(Bigipura Ring
Road)

4.0 LABORATORY TESTS:

Following laboratory tests were conducted on the soj] samples to determine the physical and engineering properties of
undisturbed and disturbed soj] samples. Detai] procedures are explained in Annexure,

(A) Field Dry Density & Field Moisture Content (E) Shear Parameters
(B) Atterberg's Limit (F) Swelling Parameter
(C) Particle Size Distribution (G) Consolidation Test
(D) Specific Gravity

* The test results are given at page No. 20 & 26.
I, Ujjain - BH-7nos
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Q=CN, S, d, +q(Nq-1) Sq d,+0.5 ByN,Srd,
C = Cohesion
q = Overburden Pressure
Y = Density
B = Width of the F ooting
Nc,Nq,Nr = Bearing capacity Factor
Sc,Sq,Sr = Shape Factor
dc,dq,dr = Depth Factor

5.2 SAFE BEARING PRESSURE;: (IS: 8009 Part I) The Settlement calculation involves Mmany  simplifying
assumptions.,

a) Static Loading
: b) Deterioration of F oundation;
» ¢) Mining Subsidence; and

The total settlement g computed as summation of immediate and secondary settlement.
St=Si+S¢
Where, Si is Immediate Settlement

Si=pB(l-u2)7

E

Where, p = Foundation Pressure, kg/cm2
B = Width of Footing, m
M = Poisson’s Ratio
I = Influence Factor
E = Modulus of Elasticity, kg/cm?
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Scis Secondary Settlement

Sc=Ht Cc Logl10 (po + op)
. (1+eo) po
Where, Ht = Thickness of Soil Layer, m
Cc = Compression Index
€ = Initial Void Ratio
PO = Initial Effectjye Pressure
8p = Increase in effective pressure

5.3 SAFE BEARING PRESSURE: (IS: 6403 & Foundation Design Manual
Values of Standard Penetration Test (The Terzaghi-Peck-Approach for footi
capacity worked out using the following equation for BH No. 2;

9:=3.35C, (N-3) {EM«S }Z W, d,
5

Where, qa=  Allowable net increase in soi] Pressure over existing soj] Pressure for a (total)

and for overburden pressure.
B= Width of footing, metres.
Wy= Reduction factor for shallow ground water
% ’ dt= Depth factor for Terzaghi-Peck

dt=1+Df <29
B

However, in thig report the soil settlement and shear Parameters are considered based on

field and laboratory testing and
reported, in static load conditions only.

6.0 SUMMARY OF ANALYSIS: On reviewing Based on the fi

eld and laboratory test data allowable bearing capacity
is derived for isolated footing foundation,

Table No.1 : TABLE of SAFE BEARING CAPACITY

Depth Safe Bearing Recommended
. . Safe Bearing Pressure for 50 mm Safe Bearing
Location m ) . p
(Below filled up Capacity in T/m permissible Capacity

material)

settlement in T/m?2 in T/m?

Isolated
Footing
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Recommendeq
Safe Bearing
Capacity

Type of
Footing

Location

(Khamed Gay
Bahdhi)

BH-4
(Rudra Sagar)

Isolated BH-5 m

Footing (Ram Ghat)

BHS 300

18.0
(Kaliyatha) 2.00 -ﬂ- 12.1
2.50 1.50 X 1.50 14.1 +15.0 14.1
3.00 +18.0 +19.0 18.0
2.00 12.7 +13.0 12.7
B 2.50 1.00 X 1.00 151 +16.0 15.1
(Bigipura Ring| 300 +18.0 +20.0 18.0
Road) 2.00 11.7 +12.0 11.7
2.50 1.50 X 1.50 13.6 : 13.6

Safe Bearing

Allowable Bearing

) P for 50 <
Typet of Location Depth Size ressure .or. mm Capacny
F ooting inm inm permissible - ;
settlement in T/m? in T/m

Isolated
Footing

-m_ 100X 1.00 ‘E-

%%-'%-“_

7.0 NOTE: 1) Least value among the SBC & SBp values shall be considered in design of foundations,
2) Water table considered in evaluation of SBC/ABP.

(Industrial
Area)
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- 8.0 CONCLUSION & RECOMMENDATION ;

1) The present report covers the Geo-technical investigation carried out for Seven boreholes at Ujjain,
Madhya Pradesh (M.P.). .

2) Based on proposed type of project, borelog data, laboratory test results RCC Isolated Footing s

Suggested for structyre with safe bearing capacity considering factor of safety 2.5 as shown in table
no.1,

3) Safe bearing pressure calculated for 50mm permissible limit as per IS 8009 (Part-I). The calculation
SBP is based on assumption there is no change in soil strata below the depth of investigation,

4) Suitability of soj] for back-ﬁlling the top layer of soil is filled Up material in BH No, ] and silty clay of
intermediate to high plasticity in BH No.3,4,5,6 & 7, which is not suitable for back filling.

S) Suitability of soi] for back—ﬁlling the top layer of soil is silty medium to coarse gravels in BH No.2,
Wwhich is suitable for back filling,

3) The results/report is not used for publicity.
4) "The tests marked as * are not accredited by NABL"

For Manglam Consultancy Services

Tested By
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9.0 ANNEXURE;

9.1 SAMPLING:

sampler. The samples recovered were logged, labeled and placed in polythene bags and sent to laboratory for testing,
The samples collecteq at every 1,50m depth,

9.1.2 Undistrubed Soil Samples: Undisturbed soi] samples were collected in 75mm diameter Shelby tubes at every
1.5m depth at the site location. The sampler used for the sampling had smooth surface and appropriate area ration and
cutting edge angle thereby minimizing disturbance of soil during sampling. The samples were sealed with wax, labeled
and transported to our laboratory at Vadodara for testing. Sampler wag coupled together with a sampler head to form a

9.1.3 Standard Penetration Test: SPT is conducted in accordance with IS: 2131-1981 in bores holes at every change of
Strata or at an interya] of 1.50m depth in uniform strata. The test gjves N-value; the blow counts of last 30cm of
penetration of the split spoon sampler with 65kg. Hammer falling freely from 75cm height, The rods to which the
sampler is attached for driving are straight, tightly coupled and straight in alignment, There after the split Spoon sampler
is further driven by 30cm. The number blows required to drive each 15cm penetration is recorded. The first 15cm

penetration is termed as seating value. The Jast 30cm penetration termed as ‘N’ Va]ye, Respective tables and bore logs
in the report shows the detail of N value,

9.2 LABORATORY TEST PROCEDURES:

accordance with L.S. 2720 (Part-2 — 1983). ity i ut by following equation. The value of FDD. &
F.M.C. is shown in Summary table,

Field Density (bulk) = Weight of soj] mass / Volume of soi] mass

And Field Dry Density = Bujk Density/ (1 + W), Where w is field moisture content,

9.2.2 Atterberg's Limit s 2720 Part-5); Liquid limit anq Plastic limits are carried out for the determination of

different characteristic of soj. The tests performed in accordance with 1.8.272¢ P-5-1985 by using con penetrometer.,

WL = Wx/ (O.65+0.0175*X)
Where, X = Penetration of cone in the sample

DAMESSOILRE - 16.17\0120361216 3 Wape WY, = dloisture Content of the soi] sample at the respective penetration 9
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For Plastic Limit, a soj] sample weighing at Jeast 20 gm of the soj] sample passing 425 micron IS sieve js thoroughly
mixed with water such that it can pe easily molded with fingers. A ball is formed with aboyt 8 to 10 gm of this soil and
is rolled between the fingers and the glass plate with Just sufficient pressure to roll the mass into a thread of uniform
diameter of 3mm throughout jts length. The soil is kneaded to a uniform mass and rolled again, The process is continued
until the thread crumbles. The pieces of crumbled soj] thread are collected for moisture content determination and
reported as plastic limij. Values of LL, pL, & PT are shown in Summary 1.

9.2.3 Particle Size Distribution as 2720 Part-4); The sieve analysis is carried out in accordance with IS. The results
are shown in the summary-1.,

9.2.4 Specific Gravity as 2720 Part-3): In order to determine specific gravity of sojl particles these tests were

conducted on Selected samples in 50m] volumetric density bottle using procedure described in IS, The value of Specific
Gravity is shown in Summary -2,

D:\MCS - SOIL Rep - 15-17\5!:"—20161216-3 Wapcos Ltd.,Bhopal, Ujjain - BH-7nos
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filter paper is provided in-between Specimen and porous stones. The consolidometer jg Placed in position in the loading

time Sequence 0, 0.25, 1.00, 2.25, 2,6.25, 9, 16, 25, 36, 49 -+- Upto 24 hrs. From the observations of all incrementa]

pressure, void ratjo versus log (pressure) curve is obtained. The slope of the straight line portion shows compression
index Cc,

9.2.7 Free Swell Test (IS 2720 Part-40): In order to determine the swelling characteristics of the soil, differential free
swell test is carried out. An oven dried soil sample, 10 8m passing through 425 micron is poured in two 100 m]
graduated cylinder. One cylinder was filled with disti]leq Wwater and in kerosene up to 100 ml mark. After the remova]

of entrapped air, sample was allowed sufficient time to attain equilibrium state of volume. The final volume of soj] in
each cylinder wag recorded,

Sp = Free Swel]

Sp= Soil volume in water — Soil volume in kerosene
? 2 Soil volume in kerosene
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2) Physical and Geotechnical Properties of Soj] — Joseph E. Bowles

3) Engineering Soil Testing— P K. Jain

6) Principles of Soj] Mechanics and Foundation Engineering — V.N.S. Murthy
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b 11) 1S: 8009 (Part 1y 1976, (Part - 11) 1980,
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13) Foundation Design Manual, N, v Nayak, 5th Edition, 1996

14) Pile Design, Poulos and Davis

Soil Mechanics and Foundation Engineering, K R. Arora, Standard Publishers Distributors, Fourth
Edition, 1997,
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TRF No. : SOIL/20161216-3 Borehole No. 50

Type of Boring : Machine Drilling Diameter of Boring : 100 mm
Water Table ¢ Not Observed Depth of Boring : 8.00m
Location . at Shantj Palace, Ujjain, Madhya Pradesh (M.P.).
D Stratum
epth G e
; Description of Strata Legend Thickness Depth| Value SPT Curve
Inm : Type |~ VN
In m In m N
0.00 0.00
— SPT Curve
& . 0.50 SPT Value
1.00 1.00 0 20
—_—
1.50 DS | 1.50 0.00
2.00 . | SPT | 2.00 4
Filled up materia] F.M. 4.50 Y e
2.50 2.50
b 3.00 DS | 3.00 2.00 -
L Y|
3.50 SPT | 3.50 6
4.00 4.00 3.00 -
4.50 DS | 4.50 o
54.00
5.00 SPT | 5.00 10 a
5.50 5.50
— 5.00 -
6.00 UDS | 6.00
6.50 Yellow silty clay of high CH 1350 | spT| 6350 o ‘
plasticity 6.00
7.00 7.00
7.50 uDs | 7.50 0 L]
800 | 8.00
Abbreviation:
DS- Disturb Sample SPT- Standard Penetration Test
UDS- Undisturb Sample
** End of Borelog **
13
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BORE LOG
TRF No. : SOIL/20161216-3 Borehole No. $ 3
Type of Boring : Machine Drilling Diameter of Boring : 100 mm
Water Table . Not Observed Depth of Boring :5.00m
Location . at Industria] Area, Uj jain, Madhya Pradesh (M.P.).
St Sampling
Depth - _ ratum SPT
i 1 Description of Strata Legend Thickness Depth| Value SPT Curve
inm | Type |- * M 5
0.00 0.00 SPT’Curve
SPT Value
0.50 0.50 050 100 150
0.00
1.6 Black silty medium to coarse 2.50 100
1.50 gravels with sand ; DS | 150 1.00
—_—
2.00 SPT | 2.00 56 2.00
—_— ]
2.50 2.50
N i, S £3.00
3.00 DS | 3.00 g
e : &
Black poorly graded grayels GP 1.50 SPT [ 3.50 | 100 0

4.00 5.00
DS | 450
Pieces of Rock 1.00 6.00
5.00
Abbreviation:
DS- Disturb Sample SPT- Standard Penetration Test

UDS- Undisturb Sample
** End of Borelog **
%
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BORE LOG
TRF No. : SOIL/201¢ 1216-3 . Borehole No, 13
Type of Boring . Machine Drilling Diameter of Boring : 109 mm
Water Table * Not Observed Depth of Boring 1 14.00 m
Location : at Khamed Gay Bahdhj, Ujjain, Madhya Pradesh (M.P.).
Depth Stratum | Sampling SPT
i m Description of Strata Legend Thickness T Depth| Value SPT Curve
inm O e | N'
0.00 0.00
0.50 0.50 SPT Curve
1.00 1.00
SPT Value
2138 Yellow silty clay of high UDS | 1.50
. plasticity CH 4.00 SPT | 2.00 6 0 50
2.50 2.50 0.00
3.00 : UDS | 3.00
3.50 SPT | 3.50 9
4.00 4.00 2.00
4.50 UDS | 4.50
5.00 SPT | 5.00 15
5.50 5.50 4.00
6.00 Grayish yellow silty clay of UDS | 6.00
6.50 high Plasticity with few CH 4.50 SPT | 6.50 | 20
7.00 gravels 7.00 6.00
7.50 UDS | 7.50 "
8.00 SPT | 8.00 28 g
8.50 8.50 g
9.00 UDS | 9.00 e
=oAL
1%50(()) Blz.lckish ye.llf)w si.lty clay of R 19050% 50 1
10.30 high plastlcm; with white CH 3.00 DS | 10.50 0.00
11.00 SRS SPT [11.00[ 33
11.50 11.50 12.00
12.00 Yellowish gray clayey UDS | 12.00
medium to coarse sand with 1.50 SPT [12.50] 40
gravels 13.00 ko
Yellowish black poorly graded DS |13.50
medium to coarse sand with 1.00
14.00 gravels 14.00
Abbreviation:
DS- Disturb Sample SPT- Standard Penetration Test
UDS- Undisturb Sample S
2 En ot Bore
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BORE LOG
TRF No. : SOIL/20161216-3 Borehole No. 14
Type of Boring . Machine Drilling Diameter of Boring : 19¢ mm
Water Table . Not Obseryed Depth of Boring : 8.00 m
Location : at Rudra Sagar, Uj jain, Madhya Pradesh (M.P.).
ep Stratum | _Sampling |
inm Description of Strata Legend Th‘ickness T Depth| Value SPT Curve
in m YPe | inm | N
0.00 0.00
e SPT Curve
. 0.50 SPT Value
1.00 Brownish black silty clay of 1.00 0 20
- .. CH 2.50
1.50 high plasticity UDS | 1.50 0.00
2.00 SPT | 2.00 6
1.00
2.50 2.50
Blackish gray silty clay of CH 1.50 '
3.50 Tilgh plasticity p SPT | 3.50 8
4.00 4.00 3.00
4.50 Blackish yellow silty clay of UDS | 4.50 .5
. e CH 1.00 4,00
5.00 high plasticity SPT | 500 | 12 [ &+
5.50 5.50
5.00
6.00 ; : UDS | 6.00
Yellow sﬂty.cl'ay of high cH 2.00
6.50 plasticity SPT [ 6.50 | 16 -
7.00 7.00
—_—
7.50 Yellow silty clay of high CH 1.00 UDS | 7.50 7.00
8.00 plasticity with grave] ' 8.00
Abbreviation:
DS- Disturb Sample SPT- Standard Penetration Test
UDS- Undisturb Sample
** End of Borelog **
: 16
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BORE LOG
TRF No, : SOIL/2OI61216—3 Borehole No, i 5
Type of Boring Machine Drilling Diameter of Boring : 19¢ mm
Water Table . Not Observed Depth of Boring :5.00m
Location * at Ram Ghat, Ujjain, Madhya Pradesh (M.P.).
Depth . Stratum Samp ling SPT
inm Description of Strata Legend Th.ickness 5 Depth| Value SPT Curve
inm ype inm| 'N'
0.00 0.00 SPT Curve
SPT Value
0.50 0.50 0 50 100 150
Gray silty clay of high 000
1.00
plasticity | CH 2.00 1.00
1.50 UDS | 1.50 1.00
2.00
SPT | 2.00 25 o
2.50 2.50
B E3.00
200 Black poorly graded medium Sp 2.00 DS | 3.00 g
B . 4 _a
3.50 to fine sand with gravels SPT | 3.50 68 4.00
4.00 4.00 5.00
ol Ear :
4.50 DS | 4.50
| Pieces of Rock Rock 1.00 6.00
- 5.00 SPT | 5.00 | 100
Abbreviation: :
_ DS- Disturb Sample SPT- Standard Penetration Test
UDS- Undisturb Sample
** End of Borelog **

DAMCS - SOIL REP - 16-17\soil-20161216.3 Wapcos Ltd.,Bhopal, Ujjain - BH.7n0s
Head Office : | Branch Office:

Niiallabibadaaias: 260 & oo



TRF No.
Type of Boring
Water Table

Location

Depth
inm
0.00
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50

5.00

Abbreviation:
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UDS- Undisturb Sample
** End of Borelog **

D:\MCs - soIL Rgp - 15~17\Soil~20161216~3 Wapcos Ltd.,Bhopal, Ujjain - BH-7nos
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BORE LOG
: SOIL/20161216-3 Borehole No, 16
. Machine Drilling Diameter of Boring : 199 mm
. Not Observed Depth of Boring :5.00m
© at Kaliyatha, Ujjain, Madhya Pradesh (M.P.).
Stratum | Sampling SPT
Description of Strata Legend Th.ickness Type Depth| Value SPT Curve
inm ype [ m| 'N'
0.00 SPT Curve
SPT
0.50 . Value 2
0.00
1.00
0.50
UDS | 1.50
Yellow silty clay of 100
intermediate plasticity cI 0 SPT | 2.00 o
1.50
2.50
£2.00
UDS | 3.00 =
8250
SPT | 3.50 16
3.00
4.00
ORI 3.50
Yellow clayey medium to DS | 450
; SC 1.00 4.00
Coarse sand with few gravel
5.00
DS- Disturb Sample SPT- Standard Penetration Test
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© SOIL/20161216-3
: Machine Drilling
: Not Observed

: at Bigipura Ring Roagd, Ujjain, Madhya Pradegp, (M.P.).

Stratum

Description of Strata Legend Thickness

Brownish yellow silty clay of
intermediate palstiicty with

gravel UDs
Blacki
ackish yeligw clayey coarse 1.50 SPT
sand with grave]s
4.00
4.50 UDS
—— ]
5.00 SPT
—_—
5.50
— ] )
6.00 Yellow clayey inedlum to UDS
— —_————  coarse sand with gravel
6.50 SPT
7.00

Abbreviation:
DS- Disturb Sample SPT-
UDS- Undisturh Sample

** End of Borelog **

D:\MCs - soiL REP - 16-17\Sail-20161216-3 Wapcos Ltd.,Bhopal, Ujjain - BH-7nos
| Branch Office:

Resistivity Survey

Sampling

Borehole No,
Diameter of Boring . 100 mm
Depth of Boring :7.50m

* TPl « B|

e Testing « Pile & Load Test
& BBD in Highway Testing

D
inm
0.00
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50

7.00

7.50

Standard Penetration Test

SPT
epth| Value
l N |

SPT Curve

SPT Curve
SPT Valye

0.00

11

2.00

19
3.00

Depth, m

27
5.00

6.00

7.00




o
(qV] e o))
W 2 g
% e m w £00-151-1 N4 ‘a120q SOu/-Hg - uefln ._mno._m..vﬁ soadep m.wHNGSN._Em/:‘wﬂ ~d3y¥ 710s - SOW\:a
=
O 12
< Pt i .w 0z
(a1 S
ANn < 85
E & c
2 q
=2
> Ag parsay
p\%;ﬂx%

N

estructive Testin
Survey « TPI « B| &

#x J99YG JInsay jo Puy ..

(ISO 9001 CERTIFIED & GOVERNMEN

* Destructive & Non D
Survey o Resistivity

Manglam Consultancy Serv

©
HEEEE..EEEEHHHHEHE sveoto | S
e N
23 EEH |~ Tssefset]zen By | 0 ['sroor0p9 PI/E91zI9107 )
n S ©
EE S6'7 9108 | ¢/1/6-91z19107 o
e
28 [EL_YeW dn poyyr,y 0E'€ 9100°¢ | z/1/6-91z19107
M L
25 [BLd1EW dn poyprg : 08'T910ST [ 1/1/6-91Z19107
=5
g2 < &
4 AN R
el gl E| 5 SR E
= RglRg| e ol W ur yydag 'ON qeT
o< @ — | Q b =
- 8 = .- S |g .
o w [¢) =. l'e) =" ﬁm.nw
& Uoneprjosuoy Rwerey royg = o = m % SHWIT S1oqiony % SIsA[euy ozig urein S
& 910Z/21/0¢ : uonsrdwoy yo Aeq IdS/san /sq : S1dureg jo odg I =
a% 910Z/Z1/971 : suneg jo apeq So[dures [10S : paareooy [eLa1eIA
% 4 [: ON 2[oyaiog £-91T1910Z/110S : ON YL, g
s ., SHTIIAVS TIOS A0 SLINSAY LSAL k
Q Wi
S| 3 ¢
=\ £
2 E
0@0 2 w




D LAB)

£00-1S1-1W4:q) 20g SOUZ-Hg - utefln ‘ledoyg“pyy soadem €-912I9107-105\/7-o7 - 4347105 - SHW\:q

ICés

ANNEXURE 20

WENT (BT Consultancy Sery

Ic

* Pile & Load Test

Ag paisar

WRoleE

¥

vey * TPl « BI & BBD in Highway Testing

ructive Testing

(IS0 9001 CERTIFIED & GOVERNMENT APPROVE

ctive & Non Dest
* Resistivity Syr

#x 199G J[nsay jo PUY .

ELZIIed | oqmeg | gpamg 6zued | gepr
02LZ S| 0zLz ST 0zLz I SI rHed 0717 51

00y Jo sa0a1g

ting ¢ Destry

Geo-Physical Survey

uonesy1oadg porpepy 150 L

0Lt 01 0y £/C/T-82119107

HH a/e/e-8zi1910z
HE 0L | 0810 0S°1 1/2/€-91Z1910¢

mmmm e H

Page 23 of 28

gineering Material Tes

* Civil En
* Geotechnical Exploration e

Xopu Surjjomg

sisA[euy ozig urein)

0102/21/0¢ :  uopsidwos jo e LdS/SA : ordweg jo odxp
910z/z1/97 - Suneg Joareq ssdureg [rog : PI4T35y [eLojepy
C: "ON 9joya10g £-9ITI910Z/TI0S : ON YL

l Branch Office;

SHATIINVS 1108 40 SL1nSay LSHAL

[«
C
[
j
c
s
[-*]
£ -
= :
&=
i
£
® S
@ 3
T S




ANNEXURE 20

Q A - £00-1S1-1N4 al20q SOu/-Hg - urefln ._mnezm:v: soadep m.m-«wwo~.=omﬁﬁ.w~ -d3y 110s - SOn\:a
> = cC
O
0 5 g passay
' A 0
= Lo theame
. G an
n
a *x 199US JInsay jo puy
' (]
O -Je - -11e, -)1e, - -
S Toa foed [ o el i L i 0cL 51 HORROLIadS potpapy 150
@) L a
5 Y = . = - == == £ == S dS dN Il 78 S loLer 01 0G°€T 6/€/€-91219107 %
M| | - [sclorolgl = __189C[s1]89T D5 [ 22 0z | z¥ v S | T [svzroroozg 8/€/€-9121910¢ 5
s U stzol 1 [ <10 g - | - Tisz OSLISOT|HO| s [ 22 6S L €¢ | 0 [s601 010501 L/€/€-91219107 3
o~ W | | - [ [ocolg = T— 85T 191 [S9T [HD [ zp Iz | €9 8L ¢ ] 0 | sv60100% 9/E/€-9121910Z ©
: —lcrsezo] €1 Jozo g/ - — ¢ Lst[voT[HD [ 8¢ T | 09 8L 2| 1 | s6Lo10gcy S/E/€-9121910Z %
e | | - [0 ) ~ | = Tecz SSLITI9T[HO[ 9 | 12 LS bl S¢ ] T | st901009 v/€/€-91219107 o
R | 6°0 [00c0] 21 0Colg| - = LSTI6SI[8ST[HD | 6c 2T | 19 L €¢| ¢ [ sevorocs E/€/€-91219107
1= | =~ [ fozolal = 95T T [8ST[HD [ 2p | [ s | 0 [ steorgpe UEIE91Z19107
% 2 | | - [ s ocolal = 8989 [SST[HD [ 3y IT | 59 08 0] 0 [ s6Torgc I/€/€-91219107
o O —
o (72] v %] %)
» z = Q =3 =3 * :
o = | 4 =3 0 <] * o @] @) 2] Q
L B g 1% |83 S S N R Rl Rt B 2 & | wurgdog ON Qe
. : N S E| 8| =|E|F
: S| & = s | &
:c.amw.:om:oo Iojourere g Ieayg = o = 2 % sy mbﬁt&;\_c\o SIsAJeuy 9ZIS urein)
910Z/21/0¢ : uonardwo) jo areqy LdS/san /sq : ojduwreg jo odg
910z/21/971 : 3unreig jo oreq sordureg [10g - POAIOSY [eLIojep
S/ £: ‘ON 9[oyatog £91TI910Z/T10S : ON I,
St

g

SATINVS TI0S 40 SL1InSTy LSAL

, Branch Office:

Head Office :
Nallahhlriina! Ame A



£00-1S1-1N4 :q) 20 SouZ-Hg - urefln ‘ledoyg“pyy soodem m.mwwwwNON._,_ow/nﬂ.w« ~d3¥ 705 - SoW\:q

ANNEXURE 20
[ ]
Ices
APPROVED LAB)

A9 paisar

HRRopt—

R

uctive Testing e Pile & Load Test

#x 199YS Jnsay yo PUY .

(IS0 9001 CERTIFIED & GOVERNMENT

ctive & Non Destruct

* Resi

HEHE SIV/I€-91219107
HHHE v/v/€-91219107
HEHE E/V/€-91219107
HHH SY'€0100¢ av/e-91219107
HEHE [/¥/€-91219107

“mmﬁcn o

910z/21/0¢ : uonardwo) o sreg LdS/San /sa : oidweg jo adAp,
910z/z1/97 : Sune)g jo e so[dureg [1og : PIAIROSY TeLrojepy
v "ON 9[oyarog m-ENGSN\ﬁOm : ON YL
SATIINVS TI0S 40 SL1nSTy LSAL

* Destru

-Physical Survey
Page 25 of 28

gineering Materiaj Testing

* Civil En
* Geotechnical Exploration « Geo

Xopuy Surjjomg

HWI'T o3eyuLyg

Manglam Consultancy Serv

Branch Offige:

@
o
=
=
(=]
=
5]
a
=

T
3
[
X




LAB)

£00-1SL-1W4 :ql 2og

Ices

SOUZ-Hg - ujelln ‘ledoyg“pyy soadep €-9TZI9T0Z-108\/1-97 - 4347105 - SHW\:q

ANNEXURE 20

Manglam Consultancy Sery

144

(Y8 ) wsalr )

\xmwwwd; a.mmo.EQum I Ag paisar
qzkf

$2014.495 Ouvynsuo- WvISuvpy 40,7

(ISO 9001 CERTIFIED & GOVERNMENT APPROVED

tive & Non Destructive

*x 199YS Jnsay yo puy ..

0
N
€1 % [1-Meq OHed | Op-req | g-yreg 6THed | ggpy S
0zLz st ouzsiiozst louzs oy | g i GEie st HoneoL1ads pouopy 1so, N
)
00y Jo sa0a1g 2
o
2 o :
=i B Q
BE g
o @,
' = =
2 ¢ &
- 2 |o SHWIT S1oqioyy % Stsk[euy ozig urein m
9102/z1/0¢ :  uoneidwo; o oreq LdS/SAn/sa : oidweg jo dA, —
9102/21/971 : Sune)g jo Sleq so[duwreg J1og : PIAIROSY [eLiojepy
§: ‘ON d[oyatog £-9121910z/710S : ON 1YL M
STTdINVS TIOS 40 SLINSTy LSAL .
£5




D LAB)

£00-1S1-1I4 :q) 20q SOUZ-Hg - urefin ‘ledoyg*pyy soadem £-912T9T0Z-105\1-97 - d34 7105 - SHW\:q

ices

ANNEXURE 20
[

*Bl&BBD in Highway Testing

Ag paysa [

oA

(ISO 9001 CERTIFIED & GOVERNMENT APPROVE
ctive & Non Destructive Testing « Pile & Load Test

* Resistivity Survey ¢ TP|

*+ 193YS )nsoy Jo puyy .

9-1eq E €-Heq 6Z-Heq 86¥1 E

0ZLz SI| ozLz ST [02LZ ST 0zLT SI SI F¥ed

.. voCc vz SOT|0S | p1 (44 9¢ H

I N 3 Y I B e e

.E 9CI|6ST HE IC
< L

€1 [y

-Physical Survey

Page 27 of 28

¢ Civil Engineering Materia Testing « Destru

* Geotechnical Exploration ¢ Geo
HWIr'T s3eyunyg
%
Xopu] Supjomg
Aiae1n ospyroad
P08 qq.,

WENTET] Consultancy Serv

—
»n
Q
&
<8
=
o
2
S
(7]

Sisk[euy ozig

urein

s

9102/21/0¢ : uonsrdwoy jo req
9102/21/91 : 3unre)g jo req
9: ‘ON 9[oyarog

, Branch Office:

Lds/san /sq : odweg jo od{
soduwreg f1og : POAIROSY [eLoyepy

£91219107/T10S : ON YL
STTAINVS T10S 40 SL'1InSay LSAL

C
C
<
<
C
-
@
2 S
s
=
s
W
® S
P =
e S




£00-1S1-1W4 :q) 20q SOUZ-Hg - ujefln ‘ledoygpyy soadem m.wﬂNmmsN.zowfmywH ~d3¥0S - sHW\:q

ices
PROVED LAB)

ANNEXURE 20
[ ]

* Pile & Load Test
& BBD in Highway Testing

Ag paisar

e Testing

rvey ¢ Tp| « B|

*x J99YQ J[nsay jo PUY .,

6-1eq 8611
0ZLT SI SI v HBd 07T S1
oS

(IS0 9001 CERTIFIED & GOVERNMENT Ap

tive & Non Destructiv

Y * Resistivity Sy

uonesy10adg poyopy 150 I

Page 28 of 28

9o/W3 Qg

Suoreoiyisse ‘ST

HWI'T 98eyunyg
Xopu Surjjomg

INTZNAT) dh1oadg

0,

Manglam Consultancy sery

Branch Office:

910Z/Z1/0¢ : tonardwoy o oreqy LdS/san /sq : ojdureg jo odA] -
910z/21/97 : Suneg jo Sre(q so[dureg Jrog : PIAIRIY [eLoyepy
L: ON dJoyaiog £9IT19107/710s : ON 1YL

SATdNVS 1103 40 SL1AS™Y LSHL

@
"
=
=
[=]
=

=]

@
=~

{§ % = | = =y ne




