ABOUT THE ORGANISATION

NAME OF FIRM : TESTING AND CONSULTANCCELL,
GNDEC, LUDHIANA

ESTABLISHED : 1979

ADDERESS : GURIANAK DEV ENGINEERING COLLEGE,
GILL PARK, GILL ROAD, LUDHIANA

TURN OVER : 1.35 crore

Testing & Consultancy Cell was established in thary1979 with a basic aim to provide
quality service for technical problems at reasoaanld affordable rates as a service to
society in general and Engineering fraternity irtipalar. It is a pioneer institute providing

Consultancy Services in the states of Punjab, Harydimachal, J&K and Rajasthan.

Consultancy Services are being rendered by vabagartments of the College to the
industry, Sate Government Departments and Entreprsrand are extended in the form of
expert advice in design, testing of materials &ipment, technical surveys, technical audit,

calibration of instruments, preparation of techhfeasibility reports etc

This consultancy cell of the college has givenwa danension to the development
programmes of the College. Consultancy projectsvef Rs. 1.35 crore are completed by the

Consultancy cell during financial year.



1.2 VariousMajor Clientsof the Consultancy Cell areasunder:-
. Larson & Tubro

. Multi National Companies like AFCON & PAULINGS

. Power Grid Corporation of India

. National Thermal Power Corporation

. National Building Construction Co.

. Northern Railway, Govt. of India

. Municipal Corporation of Punjab & Chandigarh

. Military Engineering Services
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. Punjab State Electricity Board
. Punjab Mandi Board
. Punjab Police Housing Corporation
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. Punjab Health System Corporation
. Punjab State PWD (B & R, Public Health andyltion
. Punjab Water Supply & Sewerage Board
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. Punjab State Education Board, Mohali
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. Hindustan Petroleum Corporation Limited

. National Fertilizers Ltd.

. PUNSUP

. Postal & Telecom Department, Govt. of India

. Sonalica Tractors & Cars Ltd. (Punjab & H.P.)

21. Big Industrial Houses like Hero Cycles, Oswailiéh Mills, OCM Wollen Mills,

Vardhman
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knitting Yarn Mills etc.
22. BBMP, Charkhi Dadri (Haryana)



1.3FACILITIESAVAILABLE

A. GEO-TECHNICAL ENGINEERING
*» Bearing Capacity of Soil by

(a) Plate Load test

(b) Standard Penetration test

* Pile Test

* Chemical Analysis of Soll

» Consolidation Test

» Compaction Test

* Field Density Test

* Relative Density Test

» Computerized Triaxial Shear Testing Machine
* Rapid Moisture Meter

* Permeability Test

* Particle Size Analysis

 Consistency Limits

* Liquefaction analysis

* Swell Test

B. TRANSPORTATION ENGINEERING
* CBR Test- Digital Equipment

* Abrasion Value Test

* Crushing Value Test

* Impact Value Test

* Softening Point Test of Bitumen
» Shape Test

* Ductility Test of Bitumen

* Specific Gravity Test

* Penetration No. of Bitumen

* Rougho meter

» Benkleman Beam Apparatus

» Marshall Stability Test



C. MATERIAL TESTING

* Testing of Materials like Cement, Steel, Sandgvegates,

Concrete Cubes, Flooring Tiles, Pavers, Brickesétc

» Checking Strength of Hardened Concrete by NorntiDetve Test like:
(a). Ultra Sonic Technique

(b). Rebound Hammer Technique

» Chemical Analysis of Cement & Concrete
* Flexural Strength of Concrete Beams

» Timber (Water Content & Flexural Strength)

D. SURVEYING

* Preparation of Contour Maps with the use of T&taltion
» Marking of Alignment of Different Structures

* Survey Plan & Leveling

* Preparation of L Section & X-section

* Preparation of Digital Maps

E. ENVIRONMENTAL ENGINEERING

* Analysis of Water Samples for Drinking, Constrant& Boiler
* Analysis of Waste Water

* Treatability Studies for Industrial Wastes

* Design & Commissioning of Effluent Treatment R&an

* Preparation of Project Feasibility Reports foHsT

* Design of Air Pollution Control Devices

» Adequacy reports for Existing/Designed ETPs & ARC

» Environmental Auditing

* Environmental Impact Assessment



F. ENGINEERING DESIGN

» Structural Design of Reinforced Concrete Struesuike

* Industrial Structures, Institutional Building, @& Buildings,
* Residential Buildings, OHSR & Treatment Plants

» Structural Design of Steel Structures

» Structural Design of Masonry Structures

* Mix Design

» Pavement Design

G. OTHER SERVICES

* Estimation & Costing of Project

 Supervision & Quality Control

* Calibration of different Equipments



DETAILS OF TECHNICAL STAFF
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Dr. R.P. Singh, Ph.D.
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2. PLANNING/METHODOLOGY FOR THE TRAINING

The whole of the work is divided into different egbries namely:
1. Testing

2.Surveying

3.Estimation & Costing of a project

4.Structural Designing

The work of above mentioned categories is carrrethe rotational

basis.

1. TESTING :

It includes different tests such as SPT (Standarcefation Test) to calculate the safe
bearing

capacity of the soil, MDD & OMC i.e. Maximum Dry Bsity & Optimum Moisture Content
of a

compacted soil sample, Triaxial shear test, C.BSR tTests on Highway materials,
ultrasonic

pulse velocity test, rebound hammer test.

2. SURVEYING:

Surveying includes the preparation of layout plaRanjab Dyers Association near Central
Jail , Ludhiana.

3.ESTIMATION & COSTING:

It includes the detailed estimate of a projectto&al quantity of cement, sand, aggregates etc.
And

to prepare its abstract of cost.

4.STRUCTURAL DESIGNING:

It includes the designing of isolated column fogsincalculation of bearing capacity ,and
design of OHSR and Septic tank.



3.1 STANDARD PENETRATION TEST

INTRODUCTION:

This test is the most common used in-situ tese@&@aply for cohesion less soils which cannot
be easily sampled. The test is extremely usefutl&ermining the relative density and angle
of shearing resistance of cohesion less soils.ait also be determine the unconfined

compressive strength of cohesive soils.

Apparatus:
» Standard split-spoon sampler
- It consists of three parts:-
(a) Driving shoe, made of tool-steel, about 75 rong|

(b) Steel tube about 450mm long, split longitudnah two halves having inner dia
as 38mm & outer dia as 50mm.

(c) Coupling at the top of the tube about 150 mnglo

« Drop hammer weighing 63.5kg

Procedure of SPT:

« A bore hole is to be drilled to the desired defhl,drilling tools are removed.

« The split spoon sampler is lowered to the bottorthefhole.

« The sampler is driven in to the soil by a drop hanof 63.5 kg mass falling through
a height of 750 mm at the rate of 30 blows per t@nu

« The number of hammer blows required to drive 150 airthe sampler is counted.
The sampler is further driven by 150 mm and the lbemof blows recorded.
Likewise, the sampler is once again further dribgn150 mm and the number of
blows recorded.

« The number of blows recorded for the first 150igabarded. The numbers of blows

for the last two 150 mm interval are added to dglwe standard penetration number

(N).



Then the sampler is taken out from the hole anid sainpler is opened the length of

the soil sample is measured and the soil samplaaked in the air tight bag.

Likewise, another sample of solil is collected &t ititerval of 1.67 m or where the soil
profile or strata changes (IS 6403:1981).

In other words, the penetration number (N) is eqoahe number of blows required

for 300 mm of penetration on beyond seating drivd @50mm.
7 : /
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CORRECTIONS:

The standard penetration number is corrected ftatagicy correction and overburden

correction as explained below.

1) Dilatancy Correction:

Silt and fine sands below the water table develogg pressure which is not dissipated. The

pore pressure increases the resistance of tharsbihence penetration number (N).
The corrected penetration numbeg=N\L5+0.5(\% - 15)
Where M is the recorded value and: ¥ the corrected value

If Nr <15, Nc = NR

2) Overburden Pressure Correction:

In granular soils, the overburden pressure affdespenetration resistance. If the two soils
having same relative density but different confinpressure are tested, the one with a higher
confining pressure gives a higher penetration nundse the confining pressure in cohesion
less soils increases with the depth, the penetratiomber for soils at shallow depths is
underestimated and that at greater depths is diwaeted. For uniformity, the N-value
obtained from field tests under different effectiweerburden pressure are corrected to a

standard effective overburden pressure.

Forc > 24 KN/nt
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Correlation of N with Engineering Properties:

The value of standard penetration number N depepds the relative density if the cohesion

less soil and then unconfined compressive strepfgtbhesive soil.

If the soll is stiff or compact, the penetratiommer is high.

The angle of shearing resistand® ©f the cohesion less soil depends upon the nuibér

general the greater the N-value, the greater iatigge of shearing resistance.

Projects:

1.1.1. Constuction of factory shed at Mehta Engmegmited D-118-119,Phase-V,Focal
Point , Ludhiana.

1.1.2.Constuction of Building at State Forest Researshitliie, Ladowal, Ludhiana.

1.1.3. Construction of Building at Govt. Model 8srSecondry School, PAU, Ludhiana.

1.1.4. Construction of Fisheries at GADVASU, Ludtaa
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1.1.1Construction of Factory Sheds at Mehta Engineers Limited, D-118-
119, Phase-V, Focal Point, Ludhiana

I ntroduction

The soil investigation for the propos€dnstruction of Factory Sheds at Mehta Engineers
Limited, D-118-119, Phase-V, Focal Point, Ludhiana had been taken up on requesis
Mehta Engineers Limited, D-118-119, Phase-V, Focal Point, Ludhiana. The field soil
investigation as per requirements was carried od0®1.2014 by testing team dahis

institution in the presence 8f Jaswant Singh of the concerned department.

The purpose of this soil investigation was to deiae the nature of the subsoil stratum and

the safe net allowable bearing capacity of the soil
Field Soil Investigation

Two bore holes were tested in the field Standard Patiatr Test (S.P.T) was carried out at
the proposed site as per |.S.Code 2131-1981 indheleposits at the foundation level and at
an interval of 1.5 m or at the location where cleaod soil strata takes place during field
testing. The samples of the soil both disturbed tahé samples were collected at different
depths and were properly sealed in air-tight ptabgs after labelling them carefully to

maintain the natural moisture content.
Laboratory Testing

The various samples (disturbed and tube) colledteohg field soil investigation were tested

in the laboratory (as per Standard Methods) fatifig.
(i) Grain size analysis and wet analysis
(ii) Atterberg's limits

(i) Field moisture content
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(iv) Bulk density

(v) Direct/ triaxial shear/Unconfined compressiests

Safe Bearing Capacity

As per I.S. Code 6403-1981, the least of the falhamshall be taken as safe net allowable

bearing capacity of the soil.

(i) The safe net allowable bearing capacity froraasihconsiderations is obtained dividing

net ultimate bearing capacity by a suitable faofaafety.

(i) The safe net allowable bearing pressure that be imposed on the base of the
foundation without the settlement exceeding a pssible value is calculated either
from settlement analysis or from the Standard PRatieh Test

Values(N)whichever is applicable depending upomiaere of sub soil strata.

Water Table

The underground (i.e. sub-soil) water was not entyed at the time of field soil

investigation.

Proposed Substructure

The substructures i.e. foundations of the propdsactory Shedsnay be taken as wall
footing and isolated column foundation. The leasil gproperties have been taken for

calculating the bearing capacity of soil for thééddaing types of foundations.

(i) Wall Foundation

Depth of wall foundation, B= 2.5 m

Width of wall foundation, B=1.0 m
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(ii) Column Foundation
Depth of column foundation,B 2.5 m
Size of column foundation = 2.0 m x2.0 m
Length of column foundation, L =2.0 m
Width of column foundation, B =2.0 m

The data obtained from the field soil investigateord the laboratory tests have been used in

the preparation of this report.

Bearing Capacity Calculations

(A) Bearing Capacity Based on Shear Considerations
(As per I.S.Code - 6403:1981)

(i) Wall Foundation
Depth of wall foundation, p= 2.5 m
Width of wall foundation, B=1.0 m
The least soil properties at the foundation lexelat 2.5 m depth are:
y=17.1 kN/mi, c = 2.0 kN/m ¢ =28, ¢' = 19.50°
Bearing Capacity factors are:
Nc'=14.40, Ng' = 6.15 andyN=5.10
Shape factors are:
Sc=1.0Sq=1.0451.0

Depth factors are:
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dc=1.71,dg=¢d=1.35
Water table correction factor, w' = 1.0

Ultimate net bearing capacity,,/g= 0.67 x2.0 x14.40 x1.0 x1.71 +17.1 x2.5
x5.1x1x1.35+0.5 x17.1 x1.0 x5.10 x1.0 x1.35 x1.0

= 32.47 +298.10 +59.04 = 389.61 kN/m

Safe net allowable bearing capacity #215 = 389.61/2.5 = 155.84 kNfm..... (a)

(ii) Column Foundation

Depth of column foundation, ;3 2.5 m
Size of column foundation = 2.0 m x2.0 m
Length of column foundation, L =2.0 m
Width of column foundation, B =2.0 m
The least soil properties at the foundation lexelat 2.5 m depth are:
y=17.1 kN/mi, ¢ = 2.0 kN/m

d=2¢,¢' =19.50

Bearing Capacity factors are:

Nc' = 14.40, Ng' = 6.15 andyN=5.10
Shape factors are:
Sc=13Sq=1.2/5-0.8

Depth factors are:

dc=135,dq=¢d=1.18
15



Water table correction factor, w' = 1.0

Ultimate net bearing capacity,/g= 0.67 x2.0 x14.40 x1.3 x1.35 +17.1 x2.5 x5.15
x1.2 x1.18

+0.5 x17.1 x2.0 x5.10 x0.8 x1.18 x1.0

= 33.46 +310.96 +82.12 = 426.54 kN/m

Safe net allowable bearing capacity #2y5 = 426.54/2.5 = 170.61 kNfm

(B) Bearing Capacity Based on Standard Penetration Test Value

(As per I.S. Code -6403: 1981)

....... (b)

S.No. |Depth |Overburden pressure |Correction Observed valy Corrected valu
factor of N of N
(m) (KN/m?)
1 2.5 42.75 1.27 06 07.62
2 3.0 51.30 1.21 06 07.25
3 4.5 76.95 1.07 10 10.73
4 6.0 102.60 0.98 12 11.72
5 7.5 128.25 0.90 14 12.63
6 9.0 153.90 0.84 16 13.46

i) Depth of wall foundation, 3= 2.5 m

Width of wall foundation, B=1.0 m

Safe net allowable bearing pressure for

B=1.0m,N=853,5S=0.04m&w =1.0]=129kN/nf ......... (a)

Taking least of A & B the safe net allowable begrimpacity = 129.53 kN/m
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The safe gross allowable bearing capacil72.28 kN/m
i) Depth of column foundation, & 2.5 m
Width of column foundation, B =2.0 m
Safe net allowable bearing pressure for
B=2.0m,N=9.33,S=0.04m&w =1.0] = 11BIN/nt .......(h)
Taking least of A and B the safe net allowable ingpcapacity = 115.97 kN/m

The safe gross allowable bearing capacity = 158\/#n”

Remarks:

(i) The bore hole logs showing the nature of substoatum alongwith standard penetration

test values(N) at different depths and soil praopsifrom laboratory test results are attached.

(i) The safenet allowable bearing capacity for wall foundation inOwide at a depth of 2.5

m from the existing surface is 129.53 kN/m

(iif) The safegross allowable bearing capacity for wall foundation InOwide at a depth of

2.5 m from the existing surface is 172.28 kR/m

(iv) The safenet allowable bearing capacity for column foundatidrsize 2.0 x2.0 m at a

depth of 2.5 m from the existing surface is 11%87m?

(v) The safegross allowable bearing capacity for column foundatiorside 2.0 m x2.0 m at
a depth of 2.5 m from the existing surface is 18&[K/nt(vi) The sub-soil water was not

encountered at the time of field soil investigation
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Project- Construction of Factory Sheds at Mehts Engineers Limited, D-118-119, Phase-V, Focal Point, Ldh,

GURU NANAK DEV ENGINEERING COLLEGE, LUDHIANA
Testing & Consultancy Cell

Bore Hole Loz II
Typ= of Boring:- Manual

Date of Commencement:- 10.01.2014
Date of Comgplation -
Ground Water:- Not encountered

15.01.2014

Depth Type of Soil Bore [LL. [PL | Bulk | W Grain Size Distribution c | o | W
(m) Hole | % % | Density % EN/'m°) Value
Log kNm") % % % %
BL. Grav. | Sand | Sikt | Clay
Filling _
21
bs  |Sttysmd GM) 172 | 62 | o9 55 | 36 21 28° 06
oy 5 with Occasional kanker
30 |Sandy sk QMS) 17.3 66 45 | 55 40 27 | os
33 ?
Sand (SP) 176 | 72 78 | 22 1.0 31
45 11
6.0 13
7.5 15

2.0

Graphical Representation
of ‘N’
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1.1.2Construction of Building at State Forest Resear ch I nstitute, Ladowal,
L udhiana

| ntroduction

The solil investigation for the proposed Constructad Building at State Forest Research
Institute, Ladowal, Ludhiana had been taken up eguest of Sub Divisional Engineer,
Constr. Sub Division No.3, PWD B & R Br., Ludhianghe field soil investigation as per
requirements was carried out on 11.02.2014 byngsé&iam of this institution in the presence
of S. Kamaljit Singh, SDO, S. Gurminder Singh, JES& Harinder Singh, JE of the

concerned department.

The purpose of this soil investigation was to daiee the nature of the subsoil stratum and

the safe net allowable bearing capacity of the soil
Field Soil Investigation

Fourbore holes were tested in the field Standard Patnatr Test (S.P.T) was carried out at
the proposed site as per |.S.Code 2131-1981 indheleposits at the foundation level and at
an interval of 1.5 m or at the location where cleaod soil strata takes place during field
testing. The samples of the soil both disturbed tahé samples were collected at different
depths and were properly sealed in air-tight ptabgs after labelling them carefully to

maintain the natural moisture content.
Laboratory Testing

The various samples (disturbed and tube) colledteohg field soil investigation were tested

in the laboratory (as per Standard Methods) fatifig.
(i) Grain size analysis and wet analysis

(ii) Atterberg's limits

(ii) Field moisture content

(iv) Bulk density
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(v) Direct/ triaxial shear/Unconfined compressiests

Safe Bearing Capacity

As per I.S. Code 6403-1981, the least of the falhawshall be taken as safe net allowable

bearing capacity of the soil.

() The safe net allowable bearing capacity froneashconsiderations is obtained by

dividing net ultimate bearing capacity by a suiéatalctor of safety.

(i) The safe net allowable bearing pressure that be imposed on the base of the
foundation without the settlement exceeding a pssible value is calculated either
from settlement analysis or from the Standard PRatieh Test

Values(N)whichever is applicable depending upomidtere of sub soil strata.

Water Table

The underground (i.e. sub-soil) water was encoedtat a depth 4.5 m at the time of field

soil investigation.

Proposed Substructure

The substructures i.e. foundations of the prop&eltling may be taken as wall footing and
isolated column foundation. The least soil propsrthave been taken for calculating the
bearing capacity of soil for the following typesfotindations.

(i) Wall Foundation

Depth of wall foundation, p= 1.0 m

Width of wall foundation, B=1.0 m
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i) Column Foundation
Depth of column foundation,B 1.5 m
Size of column foundation = 2.0 m x2.0 m
Length of column foundation, L =2.0 m
Width of column foundation, B =2.0 m

The data obtained from the field soil investigatéord the laboratory tests have been used in

the preparation of this report.
Bearing Capacity Calculations
(A) Bearing Capacity Based on Shear Considerations
(As per 1.S.Code - 6403:1981)
(i) Wall Foundation
Depth of wall foundation, p= 1.0 m
Width of wall foundation, B=1.0 m
The least soil properties at the foundation lexelat 1.0 m depth are:
y = 17.00 kN/mi, ¢ = 0.0 kN/rf
¢ =30, ¢' =21.10°
Bearing Capacity factors are:
Nc'=16.10, Nq' = 7.34 andyN = 6.60
Shape factors are:
Sc=1.0Sq=1.041.0

Depth factors are:
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dc=1.29,dg=¢d=1.15
Water table correction factor, w' = 1.0

Ultimate net bearing capacity,'G 0.67 x0.0 x16.10 x1.0 x1.29 +17.00 x1.0 x6.34
x1.0 x1.15

+0.5 x17.00 x1.0 x6.60 x1.0 x1.15 x1.0

= 123.50 +64.28 = 187.79 kNfm

Safe net allowable bearing capacity 215 = 187.79/2.5 = 75.12 kNfm
(if) Column Foundation

Depth of column foundation,3 1.5 m

Size of column foundation = 2.0 m x2.0 m

Length of column foundation, L =2.0 m

Width of column foundation, B = 2.0 m

The least soil properties at the foundation lexelat 1.5 m depth are:

y=17.00 kN/m, c = 0.0 kN/mi ¢ =30, ' = 21.18

Bearing Capacity factors are:

Nc'=16.10, Nq' = 7.34 andyN = 6.60

Shape factors are:

Sc=13Sq=1.2/5-0.8

Depth factors are:

dc=1.22,dg=y=1.11

Water table correction factor, w' = 1.0
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Ultimate net bearing capacity,'e 0.67 x0.0 x16.10 x1.3 x1.22 +17.00 x1.5 x6.34

x1.2 x1.11

+0.5 x17.00 x2.0 x6.60 x0.8 x1.11 x1.0

= 215.23 +99.58 = 314.81 kNfm

Safe net allowable bearing capacity #2y5 = 314.81/2.5 = 125.93 kNfm

(B) Bearing Capacity Based on Standard Penetration Test Value

(As per I.S. Code -6403: 1981)

S.No. |Depth |Overburden pressure |Correction Observed valy Corrected valu
factor of N of N
(m) (kN/m?)
1 1.0 17.0 1.58 03 04.73
2 15 255 1.44 03 04.33
3 3.0 51.0 1.21 03 03.63
4 4.5 76.5 1.08 06 06.45
5 6.0 102.0 0.98 07 06.85
6 7.5 127.5 0.90 06 05.43
7 9.0 153.0 0.84 07 05.90
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i) Depth of wall foundation, B= 1.0 m
Width of wall foundation, B=1.0 m
Safe net allowable bearing pressure for
B=10m,N=479,S=0.04m&w =1.0] =8LKkN/nf ......... (a)
Taking least of A & B the safe net allowable begrimpacity = 41.81 kN/fn
The safe gross allowable bearing capacity = 58MN/ink
i) Depth of column foundation, & 1.5 m
Width of column foundation, B = 2.0 m
Safe net allowable bearing pressure for
B=2.0m,N=5.32S=0.05m&w =1.0] = 530U/’
Taking least of A and B the safe net allowable ingacapacity = 53.01 kN/fm

The safe gross allowable bearing capacity = 78N/ink
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Remarks:

(i) The bore hole logs showing the nature of substoatum alongwith standard penetration

test values(N) at different depths and soil prapsifrom laboratory test results are attached.

(i) The safenet allowable bearing capacity for wall foundation inOwide at a depth of 1.0

m from the existing surface is 41.81 kN/m

(i) The safegross allowable bearing capacity for wall foundation IOwide at a depth of

1.0 m from the existing surface is 58.81 kKi/m

(iv) The safenet allowable bearing capacity for column foundatidrsize 2.0 x2.0 m at a

depth of 1.5 m from the existing surface is 53.8nk

(v) The safegross allowable bearing capacity for column foundatiorsizle 2.0 m x2.0 m at

a depth of 1.5 m from the existing surface is 7&8im’

(vi) The sub-soil water was encountered at a depth m at the time of field soil

investigation.
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IGURU NANAK DEV ENGINEERING COLLEGE, LUDHIANA

Testing & Consultancy Cell
Projact- Construction of Building at State Forset Research Institute, Ladowal. Ludhiana

Date of Commencement:- 11.022014

BoraHoleLoz I Datz of Complation:-  18.02.2014
Type of Boring - Manual Gromnd Water- 45m
Depth Type of Soil Bors | LL.| PL Buk | W Gramn Size Distribution cC | 0 ‘N | Graphical Representation
) Hole | % | % | Demsity | % ENm) Value of N’
Leg GNm) % % % | %
BL. Grav. | Sand | Silt | Clay ot : a
- Silty smd M) - - 168 | 70 - 50 | 41 - 30 26°
10 |s=eep) - - 170 | so | - 78 | 2 00 | 30° | o3 .
1
15 03
3
30 03
45
45 06
60 o7 H
25 o6 | 7%
°0 07 g
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Testing & Consultancy Cell
Projact- Construction of Building at State Forset Research Institute, Ladowal, Ludhiana
BorzaHoleLog I
Type of Boring - Manual

GURU NANAK DEV ENGINEERING COLLEGE, LUDHIANA

Date of Commencement:- 11.022014
Datz of Completion:-  18.022014
Gromnd Water- 45m

Depth Type of Soil Bore |LL.|PL | Buk | W Grain Size Distribution c | o ‘N | Graghical Representation
) Hole | % | % | Density | % ENmY Valus of N’
Leg ENm") % % % %
BL. Grav. | Sand | Silt | Clay B £ ©
i Silty snd SM) - - 17.0 73 - 61 20 3.0 27
10 |smecm) - s | s2| - % | 21 00 | 30°| o3
15 04
30 04
43 08
60 08
75 07
°0 08
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Testing & Consultancy Cell
Projact- Construction of Building at State Forset Research Institute, Ladowal, Ludhiana
BoraHole Loz III
Typ= of Boring - Manual

GURTU NANAK DEV ENGINEFRING COLLEGF, LTUDHATANA

Date of Commencement:- 11.022014
Datz of Complation -  18.022014
Gromnd Water- 45m

Depth Type of Soil Bore [LL.| PL Bulk w Gramn Size Distribution C . o ‘N | Graghical Reprasentation

™) Hole | % | % | Density | % G&Nm) Value of N’
Log ENm") % % % | % & . -

BL. Grav. | Sand | Silt | Clay

06 Silty sand SM) - - 169 71 - 62 28 - 3.0 27

10 |S=mé@©P) - - 174 | 83 | - 80 | 20 00 | 31°| o4

15 04

30 05

45 07

60 08

s 07

90 08
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GURU NANAK DEV ENGINEERING COLLEGE, LUDHIANA

Testing & Consultancy Cell

Project- Construction of Buillding at State Forset Research Imstitute, Ladowal, Ludhiana Date of Commencement:- 11.022014
BoreHole Loz IV Date of Completion:-  18.022014
Type of Boring - Manual Gromnd Water- 45m
Depth Type of Soil Borz | LL.| PL Buk | W Gramn Size Distribution c | o ‘N | Graphical Representation

) Hole | % | % | Denmsity | % ENmY Valus of N’

Log (ENm°) % % % | %

BL. Grav. | Sand | Silt | Clay o r 1
. Silty s;nd SM) - - 169 72 - 63 | 27 - 32 26
10 |smecp) - - 173 | s3] - 81 | 19| - 00 | 31°| o3
15 04
30 04
45 06
60 07
75 07
20 08
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1.1.3Construction of Building at Govt. Model Senior Secondary School,
PAU, Ludhiana

I ntroduction

The soil investigation for the proposémnstruction of Building at Govt. Model Senior
Secondary School, PAU, Ludhiana had been taken up on requestEaicutive Engineer,
Provl. Divison PWD B & R Br., Ludhiana. The field soil investigation as per
requirements was carried out /03.2014 by testing team dhis institution in the presence

of Sh. Naresh Lal, JE of the concerned department.

The purpose of this soil investigation was to daiee the nature of the subsoil stratum and

the safe net allowable bearing capacity of the soil

Field Sail Investigation

Threebore holes were tested in the field Standard Patatr Test (S.P.T) was carried out at
the proposed site as per I.S.Code 2131-1981 isdheleposits at the foundation level and at
an interval of 1.5 m or at the location where cleand soil strata takes place during field
testing. The samples of the soil both disturbed talhgé samples were collected at different
depths and were properly sealed in air-tight ptabags after labelling them carefully to

maintain the natural moisture content.

Laboratory Testing

The various samples (disturbed and tube) colledteihg field soil investigation were tested

in the laboratory (as per Standard Methods) fatifig.
(i) Grain size analysis and wet analysis
(ii) Atterberg's limits

(i) Field moisture content
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(iv) Bulk density

(v) Direct/ triaxial shear/Unconfined compressiests

Safe Bearing Capacity

As per I.S. Code 6403-1981, the least of the falhgushall be taken as safe net allowable
bearing capacity of the soill.

() The safe net allowable bearing capacity froneashconsiderations is obtained by
dividing net ultimate bearing capacity by a suiéatalctor of safety.

(i) The safe net allowable bearing pressure trat be imposed on the base of the
foundation without the settlement exceeding a pssibie value is calculated either
from settlement analysis or from the Standard PRatieh Test

Values(N)whichever is applicable depending upomidi@ire of sub soil strata.

Water Table

The underground (i.e. sub-soil) water was not ented at the time of field soil

investigation.

Proposed Substructure

The substructures i.e. foundations of the prop&elting may be taken as wall footing and
isolated column foundation. The least soil propsrthave been taken for calculating the

bearing capacity of soil for the following typesfotindations.
(i) Wall Foundation
Depth of wall foundation, B= 1.0 m

Width of wall foundation, B=1.0 m
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(ii) Column Foundation
Depth of column foundation,B 1.5 m
Size of column foundation = 2.0 m x2.0 m
Length of column foundation, L =2.0 m
Width of column foundation, B =2.0 m

The data obtained from the field soil investigateord the laboratory tests have been used in

the preparation of this report.
Bearing Capacity Calculations
(A) Bearing Capacity Based on Shear Considerations
(As per 1.S.Code - 6403:1981)
(i) Wall Foundation
Depth of wall foundation, p= 1.0 m
Width of wall foundation, B=1.0 m
The least soil properties at the foundation lexelat 1.0 m depth are:
y = 16.8 kN/mi, c = 6.0 kN/m
d=24,¢ =16.60°
Bearing Capacity factors are:
Nc'=12.31, Nq' = 4.73 andyN = 3.53
Shape factors are:
Sc=1.0Sq=1.041.0

Depth factors are:
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dc=1.27 ,dg=¢d=1.13
Water table correction factor, w' = 1.0

Ultimate net bearing capacity,/g= 0.67 x6.0 x12.31 x1.0 x1.27 +16.8 x1.0 x3.73
x1.0 x1.13

+0.5 x16.8 x1.0 x3.53 x1.0 x1.13 x1.0
= 61.84 +71.08 +33.63 = 166.55 kN/m

Safe net allowable bearing capacity #215 = 166.55/2.5 = 66.62 kNfm..... (@)

(it) Column Foundation
Depth of column foundation,;3 1.5 m
Size of column foundation = 2.0 m x2.0 m
Length of column foundation, L =2.0 m
Width of column foundation, B =2.0 m
The least soil properties at the foundation lexelat 1.5 m depth are:
y = 16.8 kN/mi, c = 6.0 kN/m

bp=24,¢' =16.60
Bearing Capacity factors are:
Nc'=12.31, Nq' = 4.73 andyN = 3.53
Shape factors are:
Sc=1.3Sq=1.2y50.8

Depth factors are:
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dc=1.20, dg =g=1.10

Water table correction factor, w' = 1.0

Ultimate net bearing capacity,/g= 0.67 x6.0 x12.31 x1.3 x1.20 +16.8 x1.5 x3.73

x1.2 x1.10

+0.5 x16.8 x2.0 x3.53 x0.8 x1.10 x1.0

=76.13 +124.15 +52.22 = 252.51 kN/m

Safe net allowable bearing capacity #2)5 = 252.51/2.5 = 101.0 kNfm

(B) Bearing Capacity Based on Standard Penetration Test Value

(As per I.S. Code -6403: 1981)

S.No. |Depth |Overburden pressure |Correction Observed valy Corrected valu
factor of N of N
(m) (kN/m?)
1 1.0 16.8 1.58 04 06.33
2 15 25.2 1.45 09 13.02
3 3.0 50.4 1.21 12 14.58
4 4.5 75.6 1.08 14 15.11
5 6.0 100.8 0.98 16 15.73
6 7.5 126.0 0.91 20 18.16
7 9.0 151.2 0.85 20 16.95
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i) Depth of wall foundation, B= 1.0 m
Width of wall foundation, B=1.0 m
Safe net allowable bearing pressure for
B=10m,N=12.26,S=0.04m&w' =1.0] =648 KN/t ........ (a)
Taking least of A & B the safe net allowable begrimpacity = 66.62 kN/fm

The safe gross allowable bearing capacity = 83M/2nk

if) Depth of column foundation, > 1.5 m
Width of column foundation, B = 2.0 m
Safe net allowable bearing pressure for
B=2.0m,N=14.61,S=0.04m&w =1.0] = BRKN/nf.......(b)
Taking least of A and B the safe net allowable inepcapacity = 101.00 kN/m

The safe gross allowable bearing capacity = 126\N2én?
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Remarks:

(i) The bore hole logs showing the nature of substoatum alongwith standard penetration

test values(N) at different depths and soil prapsifrom laboratory test results are attached.

(i) The safenet allowable bearing capacity for wall foundation inOwide at a depth of 1.0
m from the existing surface is 66.62 kN/m

(i) The safegross allowable bearing capacity for wall foundation IOwide at a depth of
1.0 m from the existing surface is 83.42 kK/m

(iv) The safenet allowable bearing capacity for column foundatidrsize 2.0 x2.0 m at a

depth of 1.5 m from the existing surface is 10kB0mM?

(v) The safegross allowable bearing capacity for column foundatiorsizle 2.0 m x2.0 m at

a depth of 1.5 m from the existing surface is 1Q&R/n7

(vi) The sub-soil water was not encountered atithe of field soil investigation.
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GURU NANAK DEV ENGINEERING COLLEGE, LUDHIANA
Testing & Consultancy Cell

Project- Construction of Building at Govt. Model Senior Secondary School, PAU, Ludhiana
BoreHoleLog. I
Type of Boring:- Manual

Date of Commencement:- 04.03.2014
Date of Complation_-  07.032014
Ground Water- Not encountered

Depth Typeof Soil Bore | LL | PL Bulk w Grain Size Distribution C . (5} N’
(m) Hole | % % Uas:.v. % (EN'm°) Value
Log GN/m") % % % %
BL Grav. | Sand | Silt | Clay
Sik (ML) __ 20 | 02 167 | 6.0 16 | 81| o3 7.0 24°
0.9
Sitt (ML) with 19 | 02 168 | 60| os 0 | 80| o3 60 24°
1.0 Occasional Kanker 04
HM Silty sand (SM) 171 | 65 55 | as 2 w |
7 |smd(sP) 174 | 7.0 74 | 26 10 | 30°
3.0 12
45 14
6.0 16
7.5 20
9.0 2

Graphical Reprasentation
of N1

© § 1 15 20 25
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BoreHoleLogz. I
Typ= of Boring:- Manual

Testing & Consultancy Cell

Project- Construction of Building at Govt. Model Senior Secondary School, PAU, Ludhiana

GURU NANAK DEV ENGINEERING COLLEGE, LUDHIANA

Date of Commencement:- 04.03.2014
Datz of Complation:-  07.03.2014
Ground Water- Not encountered

2.0

Depth Tpeof Soil PIL Bulk Grain Size Distribution 2] N’
(m) % Oau:.w. Value
EN/m") % % % %
BL Grav, | Sand | Sikt | Clay
Sitt (ML) 02 16.7 18 7e 03 24°
0.9
Silt (ML) with 02 | 189 07 11 | so | o2 24°
1.0 |Occasional Kanker 05
“.m Sikty sand (SM) 173 58 | %2 w | 1
2.1
Sand (SP) 17.5 75 | 25 31’
3.0 12
45 15
6.0 17
7.5 20

Graphical Reprasentation
of N’

¢ § 1 15 20 25
0

45

75
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BoraHole Loz III
Type of Boring - Manual

Testing & Consultancy Cell

Projact- Construction of Building at Govt. Mod el Senior Secondary School, PAU, Ludhiana

Datz of Commencement - 04.03.2014
Datz of Completion:-  07.03.2014
Groumnd Water- Not encountered

GURU NANAK DEV ENGINEERING COLLEGE, LUDHIANA

20

Depth Typ2 of Soil Borzs |LL.| PL Bulk w Grain Size Distribution cC | o ‘N
) Hole | % | % | Demsity [ % ENmY) Value
Log ENm) % % % %
BL. Grav, | Sand | Silt | Clay
Silt ML) __ 21| 02| 166 |61 ] - 2 | 77 ] o3 71 | 24°
09
Silt ML) with 20| 0| 170 | 62| o6 13| 02 s1 | 25°
10 Occasional Kankes 05
“.M Silty sd SM) 172 | 66 s | 40 25 ||
- S:nd (SP) 176 | 73 76 | 24 1.0 31°
30 13
45 15
60 18
75 A

Graghical Reprasentation
of N’

0 5 10 15 20 25
o

15
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1.1.4Construction of Fisheriesat GADVASU, Ludhiana

| ntroduction

The soil investigation for the proposedonstruction of Fisheries at GADVASU,
Ludhiana had been taken up on requestSfb Divisional Engineer, Provincial Sub
Divison No.3, PWD B & R Br., Ludhiana. The field soil investigation as per requirements
was carried out 0f2.05.2014 by testing team athis institution in the presence 8f Daljit
Singh, SDO of the concerned department.

The purpose of this soil investigation was to datee the nature of the subsoil stratum and
the safe net allowable bearing capacity of the soil

Field Soil Investigation

Onebore holes were tested in the field Standard Patiatr Test (S.P.T) was carried out at
the proposed site as per |.S.Code 2131-1981 indheleposits at the foundation level and at
an interval of 1.5 m or at the location where cleand) soil strata takes place during field
testing. The samples of the soil both disturbed tabé samples were collected at different
depths and were properly sealed in air-tight ptabags after labelling them carefully to

maintain the natural moisture content.
Laboratory Testing

The various samples (disturbed and tube) colledteohg field soil investigation were tested
in the laboratory (as per Standard Methods) fatifig.

(i) Grain size analysis and wet analysis
(ii) Atterberg's limits
(i) Field moisture content

(iv) Bulk density
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(v) Direct/ triaxial shear/Unconfined compressiests

Safe Bearing Capacity

As per I.S. Code 6403-1981, the least of the falhgushall be taken as safe net allowable
bearing capacity of the soill.

() The safe net allowable bearing capacity froneashconsiderations is obtained by

dividing net ultimate bearing capacity by a suiéatalctor of safety.

(i) The safe net allowable bearing pressure trat be imposed on the base of the
foundation without the settlement exceeding a pssibie value is calculated either
from settlement analysis or from the Standard Ratieh Test
Values(N)whichever is applicable depending upomidi@ire of sub soil strata.

Water Table

The underground (i.e. sub-soil) water was not ented at the time of field soil

investigation.

Proposed Substructure

The substructures i.e. foundations of the prop&elting may be taken as wall footing and
isolated column foundation. The least soil propsrthave been taken for calculating the
bearing capacity of soil for the following typesfotindations.

(i) Wall Foundation

Depth of wall foundation, B= 1.0 m

Width of wall foundation, B=1.0 m

(if) Column Foundation

Depth of column foundation,B 1.5 m

Size of column foundation =2.0 m x2.0 m
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Length of column foundation, L =2.0 m
Width of column foundation, B =2.0 m

The data obtained from the field soil investigataond the laboratory tests have been used in

the preparation of this report.

Bearing Capacity Calculations
(A) Bearing Capacity Based on Shear Considerations

(As per 1.S.Code - 6403:1981)

(i) Wall Foundation
Depth of wall foundation, p= 1.0 m
Width of wall foundation, B=1.0 m
The least soil properties at the foundation lexelat 1.0 m depth are:
y = 15.98 kN/mi, ¢ = 0.0 kN/r

¢ =30, ¢' =21.10°
Bearing Capacity factors are:
Nc'=16.10, Nq' = 7.34 andyN = 6.60
Shape factors are:
Sc=1.0Sq=1.051.0
Depth factors are:
dc=1.34,dq=y=1.17

Water table correction factor, w' = 1.0

42



Ultimate net bearing capacity,'Gc 0.67 x0.0 x16.10 x1.0 x1.34 +15.98 x1.0 x6.34
x1.0 x1.17

+0.5 x15.98 x1.0 x6.60 x1.0 x1.17 x1.0

=118.53 +61.69 = 180.22 kNfm

Safe net allowable bearing capacity #2)5 = 180.22/2.5 = 72.09 kNfm..... (a)
(ii) Column Foundation

Depth of column foundation,;3 1.5 m

Size of column foundation = 2.0 m x2.0 m

Length of column foundation, L =2.0 m

Width of column foundation, B = 2.0 m

The least soil properties at the foundation lexelat 1.5 m depth are:

y = 15.98 kN/mi, ¢ = 0.0 kN/r
»=30,¢' =21.10

Bearing Capacity factors are:

Nc'=16.10, Nq' = 7.34 andyN = 6.60

Shape factors are:

Sc=1.3Sq=1.2y50.8

Depth factors are:

dc=1.25, dg=yd=1.12

Water table correction factor, w' = 1.0

43



Ultimate net bearing capacity,'Gc 0.67 x0.0 x16.10 x1.3 x1.25 +15.98 x1.5 x6.34

x1.2 x1.12

+0.5 x15.98 x2.0 x6.60 x0.8 x1.12 x1.0

=204.24 +94.49 = 298.73 kNfm

Safe net allowable bearing capacity #2)5 = 298.73/2.5 = 119.49 kNm

(B) Bearing Capacity Based on Standard Penetration Test Value

(As per I.S. Code -6403: 1981)

S.No. |Depth |Overburden pressure |Correction Observed valy Corrected valu
factor of N of N
(m) (kN/m?)
1 1.0 15 1.60 03 04.80
2 15 23 1.45 04 05.80
3 3.0 47 1.21 06 07.26
4 4.5 71 1.10 08 08.80
5 6.0 96 1.01 10 10.10
6 7.5 121 0.95 12 11.40
7 9.0 146 0.88 14 12.32
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i) Depth of wall foundation, B= 1.0 m
Width of wall foundation, B=1.0 m
Safe net allowable bearing pressure for
B=1.0m,N=595,S=0.04m&w =1.0] =@IKN/nf ......... (a)
Taking least of A & B the safe net allowable begrimpacity = 69.03 kN/fn

The safe gross allowable bearing capacity = 84N/Bnk

if) Depth of column foundation, > 1.5 m
Width of column foundation, B = 2.0 m
Safe net allowable bearing pressure for
B=2.0m,N=7.99,S=0.04m&w =1.0] = 9118Um>.......(b)
Taking least of A and B the safe net allowable ingprapacity = 91.31 kN/Mm

The safe gross allowable bearing capacity = 11KNBin®
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Remarks:

(i) The bore hole logs showing the nature of substoatum alongwith standard penetration
test values(N) at different depths and soil prapsifrom laboratory test results are attached.

(i) The safenet allowable bearing capacity for wall foundation inOwide at a depth of 1.0
m from the existing surface is 69.03 kN/m

(iif) The safegross allowable bearing capacity for wall foundation InOwide at a depth of

1.0 m from the existing surface is 84.03 kKi/m

(iv) The safenet allowable bearing capacity for column foundatidrsize 2.0 x2.0 m at a

depth of 1.5 m from the existing surface is 91.BInk

(v) The safggross allowable bearing capacity for column foundatiorsizfe 2.0 m x2.0 m at

a depth of 1.5 m from the existing surface is 114&R/n?

(vi) The sub-soil water was not encountered atithe of field soil investigation.

46



GURU NANAK DEV ENGINEERING COLLEGE, LUDHIANA

Testing & Consultancy Cell
Project- Construction of Fisheries at GADVASU, L udhiana. Datz of Commencement:- 12052014

BoraHoleLog I Datz of Complation:-  19.05.2014
Type of Boring - Manual Gromnd Water:- Not encountered
Depth Type of Soil Borz |LL.| PL | Buk | W Grain Size Distribution c | o ‘N | Graghical Representation
@) Hole | % | % | Density | % Nm’) Value of N’
Leg () % L I R ) s © 1
BL. Grav, | Sand | Silt | Clay
Smd SP) - e [ 230 - 3| 27| - 20 | 26
10 03
15 Sand SP) - - 1598 | 392 - 88 12 - - 30° 04
30 06
45 — o8
Sand (SP) - - 16.49 6.19 - 20 10 - - 31
60 10
75 o

o0 14
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Material Testing

The testing of material of hostel construction wagormed. It includes:

1) Tensile testing of steel.

2) Compressive strength of concrete.

Tensle Test report of steel

The pieces of steel bars are taken and the maikitdgne on them on the spacing of five
times the diameter of the bar. They are then tdstetthe tensile strength in Universal testing
machine. The ultimate load and the value of elangaire noted down.

Sr. @(mm) | %elongation Load(ton) Ultimate Proof
No. Stress(N/mm?2) Stress(N/mmg2)
1 8 0.25 3.8 757.5 756
2 10 0.24 5.3 676.3 675
3 12 0.233 8 708.5 707
4 16 0.225 15 747.5 746
5 20 0.24 195 622.2 621
6 20 0.21 19 606.2 605
7 25 0.208 34 694.4 693
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Compressive Strength test of concrete cubes

The blocks are filled with concrete and they afedadisturbed for 24 hours and after that

time they are opened and are placed in water fanguThe tests are generally performed

after 3, 7&28 days from the day of casting.

Sr. No. Date of testing Load (KN Strength(N/mmg2) enrarks
1 25-01-2014 221 9.82 3 Days
2 03-02-2014 273 12.13 7 Days
3 13-02-2014 192.8 8.57 3 Days
4 05-03-2014 257 11.42 7 Days
5 06-05-2014 227 10.08 3 Days
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Water testing

Ph Value Test:

The pH of a solution is a measure of the molar eatration of hydrogen ions in the solution
and as such is a measure of the acidity or basi€itlye solution. The letters pH stand for
"power of hydrogen" and the numerical value ismksdi as the negative base 10 logarithm of
the molar concentration of hydrogen ions.

Py = -logig[H+]
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TSSand TDS Test:

Total Dissolved Solids:-Total Dissolved Solids (TDSa measure of the combined content
of all inorganic and organic substances containealliquid in: molecular, ionized or micro-
granular (colloidal sol) suspended form.

The United States has established a secondary quaéty standard of 500 mg/l to provide
for palatability of drinking water.High TDS levedenerally indicate hard water, which can
cause scale build-up in pipes, valves, and filteducing performance and adding to system
maintenance costs. These effects can be seenaniags, spas, swimming pools, and
reverse osmosis water treatment systems.

Water can be classified by the amount of TDS pes: i
fresh water < 1500 mg/L TDS

brackish water 1500 to 5000 mg/L TDS

saline water > 5000 mg/L TDS
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Total Suspended Solids:-Total suspended solids (TSS) include all parsiclespended in
water which will not pass through a filter. Suspethdolids are present in sanitary waste
water and many types of industrial waste waterrd&laee also non point sources of
suspended solids, such as soil erosion from agui@iland construction sites.

TSS can also destroy fish habitat because suspeaatidd settle to the bottom and can
eventually blanket the river bed. Suspended sckaissmother the eggs of fish and aquatic
insects, and can suffocate newly-hatched insecadar

TSS =TS -TDS

52



Chloride Test:

Chlorine in the form of Clons is one of the major inorganic anions in wated waste-

water. Clin a reasonable concentration is not harmful to dmsnAt concentration above
250mgl/l it gives salty taste to water. The chlogoatent of water is used for irrigation and it
is very important in water supply where water ipied to the population without any
treatment
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Sulphate Test:

It is one of the major anions occurring in natwraters. S@,is important in both public and
industrial water supplies because of the tendeheyater containing appreciable amount to
form hard scales in boilers. $gmay be present in natural water in concentratianging
from a few to several thousand mg/l.

COD Test:

COD (Chemical Oxygen Demand) is widely used as ansi@f measuring the organic
strength of domestic and industrial wastes. ltasda on the fact that all organic compounds
can be oxidised by the action of strong oxidisiggras under acidic conditions. The major
advantage of COD test is the short time requiree¥aluation than BOD.

CEF I/ BNV /ASS
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BOD Test:

BOD (Biochemical Oxygen Demand) is the amount gfeQuired by bacteria while
stabilising decomposable organic matter under aecmmnditions. This test is widely used to
determine the pollutional strength of domestic antlilistrial waste in terms of the oxygen
they will require. The test is performed aP@0vhich is the average value of temperature of
natural bodies of water. It has been found thaaaonable large % of total BOD is exerted in

5 days.
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Total Coliform Test:

The coliform group of bacteria is the principalicator of stability of water for domestic,
industrial or other uses. Two methods are useddtection of the coliform group of bacteria:

1.Multiple tube fermentation procedure

2.Membrane filteration technique

The sample is pour in petridish and inverted irubrator for 24 hours at 35. The red and
blue colour colonies represent presence of coliform
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Test Report of analysis of sewage water sample ....

S. No. TEST RESULT
1 [Ph 16.89

2 Total Phosphorus 24.78mg/l
3 ICOD 450mg/I

4 [BODs 277 mgll

5 TSS 187mg/l

6 Sulphates |54.0 mg/I
Test Report of analysis of sewage water sample.....

S. No. TEST RESULT
1 lpH l6.82

2 Total Phosphorus 20.45mg/l
3 ICOD [619mg/I
4 [BODs 310 mg/l
5 TSS 218mg/I
6 Sulphates 80.0 mg/I
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Test Report of analysis of sewage water samples.......

S.No. [TEST IRESULT

Inlet |Out|et
1 ICOD 460mg/| 161 mg/l
2 [BODs 208 mg/l 28 mg/l
3 TSS 180mg/I |53 mg/l

Test Report of analysis of treated sewage samgléi(z2D STP at Moga).

S. No. TEST |RESULT
1 ICOD I55mgl/l
2 [BODs 20mg/l
3 TSS 18mgl/l

Analysis of water sample for drinking purpog€&€sibewell at Shalimar Nagar,

Hoshiar pur).
S. No. |Parameters IResult
1 |Co|our <5 Hazen units
2 lpH 7.24
3 TDS (mg/l) 254.0
4 IOdour (mg/l) [Unobjectionable
5 [Chlorides, C(mg/l) 21.0
6 Sulphates (S©) (mg/l) 40.0
7 [Nitrates, NGz" (mg/l) 2.10
3 Total Coliforms 3600/100 ml

Sampleisnot fit for drinking purposes as coliform count exceeds the limits prescribed
in IS 10500:1991.
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4.SURVEYING

Introduction

Surveying is the art of determining the relativsigon of points on, above or beneath the
surface

of the earth by means of direct or indirect measr@s of distance, direction and elevation.
Instrument Used-TOTAL STATION

The survey of the field is very easy job as the maacalculations are almost negligible. The
accuracy of the work is better with the total statas compared to the ordinary thedolite. To
make

the layout plan and the contour map of the fieldesy simple and fast job with total station.
The

survey of any place is done with Total Station.

Thebasic principles of surveying

* Location of a point by measurement from two peioit reference.

» Working from whole to part.

Temporary Adjustments of Total Station

* Setting up the instrument.

* Levelling up.

* Elimination of the parallax.

Permanent Adjustments of Total Station

» The axis of the plate level must lie in a plaeepgndicular to the vertical axis.

* The line of collimation must be perpendiculattie horizontal axis at its intersection with
the

vertical axis.

» The horizontal axis must be perpendicular tovibrtical axis.

* The axis of altitude level must be parallel te time of collimation.
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working Stepsfor Total Station

* First of all the instrument is set on the trigod all the initial adjustments are performed
like centering, leveling, focusing as performedtioa ordinary thedolite.

* After these adjustments, the initial coordinaesfilled in the instruments like East (X),
North (Y), Z, height of target, height of instrunien

» The instrument is oriented along north direciéonl the horizontal angle is set as zero so to
have the horizontal angle w.r.t North.
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» Then the target is set at the desired positi@hthe instrument is transit towards the target
and the target is bisected.

» Then the button OBS (observation) is pressedlaga the E, N, Z, Horizontal angle,
vertical angle are displayed on the screen ofrteument which can be recorded in the
memory of the instrument and the stored data caxtvacted by connecting it to the
computer through the software of the instrument.

» Then with the data the plotting of the layoutrptan be done with the any CAD software
and the

contour map can be plotted with Grass/GIS.
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4.1 Detail of Project:

4.1.1 Construction of building near central jail, Ludhgan

Layout of building near central jail, Ludhiana tsaghed here:
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5. ESTIMATION & COSTING

5.1 Introduction

* For all engineering works it is required to knbeforehand the cost of construction known
as the

estimated cost.

* In preparing an estimate, the quantities of defife items of work are calculated by simple
mensuration method and from these quantities teeis@alculated.

* The rates in estimate should consist of the @gbstaterials, cost of transport, labour cost,
cost of

scaffolding, taxes, supervision charges, etc.

5.2ESTIMATION & COSTING PROJECTS:-

GNPS School, Birmi for tender evaluate:
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A 5 a0 | : [ F 1 & [ = I j K
1 ESTIMATION OF CONCRETE AND STEEL AT GNPS-BIRMI
2 Column
3 |Description  |Area(ft?) [No. of oo_c:s._.msgza \Volume of concre{Dia. 1(mm)|No. L11 (ft) L1(ft) Dia. 2(mm)|no. L
4 |C-12 4 2 12 96 16 4 12 96 20 8
5 |C-13 4 2 12 96 16 4 12 96 20 8
6 |C-9 15 2 12 36 16 8 12 192
7 |C-8 15 1 12 18 16 8 12 96
8 |C41 1.31 4 12 63 16 8 12 384
9 |C-23 3 10 12 360 16 12 12 1440
10 [C-28 15 11 12 198 16 6 12 792 20 4
11 [C-33 15 11 12 198 16 8 12 1056
12 [C-40 15 16 12 288 16 8 12 1536
13 |C-30 15 2 12 36 16 10 12 240
14 |C-31 1.13 2 12 27 16 8 12 192
15 |C-26 1.13 4 12 54 16 8 12 384
16 |C-23(a) 3 2 12 72 16 12 12 288
17 |C-30(a) 3 1 12 36 16 20 12 240
18 [C-27 2 1 12 24 16 10 12 120
19 Total volume 1602|Ft3 Total length of 16 dia bars ¥ 7152|Ft Total length of
20 45 37|m? 2180.49|m




TOTAL QUANTITY OF CONCRETE AND
STEEL REQUIRED FOR COLUMN

Including overlap

Kg)

Description _|Length (ft) |Length (m) [Weight(Kg/m¥Total Weight(
20 Dia bars 1003.2 305.85 247 755.46
16 Dia bars 82248 2507.56 1.58 3961.95
8 Dia bars 12293 3747.87 0.42 157410
Description [Volume of Copcrete

Column 45 37|m?

66



A B : b | e | F | @6
j SLAB
| 7 | Steel
e | Main Steel Distribution Steel
4 Dia (12 mm) [Dia (10 mm) [Dia (10 mm) |Dia (8 mm)
5 |Type of Slab Volume(L x W x H)
6 [S, 2087.32 14096 10552.5
7 1S, 714.65 3731 2172
8 IS, 321.98 1990.8 1240
9 S 219.35 857.85 792
10 |S, 222.49 857.85 792
u s, 308.71 2748.35 1138.5
12 S, 154.44 819 500
13 S, 252.89 1352.4 1474
14 S, 60.16 409.5 250
15 [Total Volume (ft) 4342.00[Total length ( &) = 23131.75 3731 1138.5] 177725
16 [Total Volume (m?) 122.97|Total length (in m) 7052.36 1137.5 34710  5418.45

TOTAL QUANTITY OF CONCRETE AND STEEL REQUIRED FOR SLAB

Including lap
Description [Length (ft)  |Length (m) |Weight(Kg/n?Total WeightMTotal Weight({)
12 Dia bars 23131.75 7052.36) 0.888 6262.50 6.262
10 Dia bars 5599.93 1707.29 0.617] 1053.40 1.053
8 Dia bars 20438.375 6231.21 0.42 261711 2.617
Description |Volume of Copcrete
Column 122.97|m?
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A | B C D _ E : _ - I J _
1 Beams
2
3 |Descriptiopisize Length \Volume of goncrete(ft*)[Dia. 20 mr{No. L11 (ft) L1(ft) Dia. 16 mr{no.
4 |B1 1 12 12 20 3 12 36 16 2
5 |B2 1 13.75 13.75 20 3 13.75 41.25 16 5
6 |B3 8.6
7 |B5 1 12.5 12.5 20 5 12.5 62.5 16 3
8 |B6 1.18725 39.86| 47.323785 20 8 39.86 318.88
9 |B7 1 10.5 10.5 20 3 10.5 315 16 2
10 |B9 1.5 153.51 230.265 20 12.5 12.5 16 2
11 |B10 15 295 44 .25 20 3 36 108 16 2
12 B 15 17.25 25875 20 3 23.75 71.25 16 2
13 |B12 1.5 19.35 29.025 20 6 49.35 296.1
14 |B13 0.20825 126.85 26.4
15 |B14 15 18 27 20 8 18 144
16 |B15 2.25 256.5 5771 20 2 261.25 522.5 16 2
17 |B16 0.28125 15.5 4.36
18 |B19 0.20825 16.55 3.4465
19 |B20 0.20825 16.55 3.44654
20 |B21 1.125 3.5 3.9375 20 3 35 10.5 16 2
21 |B22 1.125 28.4 31.95 20 3 28.4 85.2 16 2
22 |B23 0.20825 270.5] 56.331625
23 |B25 1.16375 28.5] 33.166875 16 3
24 |B26 1.16375 28.5] 33.166875 16 3
25 |B27 1.125 15.5 17.4375 20 3 22 66 16 2
26 |B28 1.16375 39  45.38625 16 3
27 |B29 1.125 15.5 17.4375 20 3 22 66 16 2
28 |B30 1.125 19.5 21.9375 16 3
29 |B34 1.5 284 426 20 3 28.4 85.2 16 2
SB52 1.125 238.5 16 5

212
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TOTAL QUANTITY OF CONCRETE AND
STEEL REQUIRED FOR BEAM

Including extra and lap

Description _|Length (ft) |Length (m) [Weight(Kg/m?Total Weight#Total Weight({
25 Dia bars 1444 5 440.41 3.86 1700.0 1.700
20 Dia bars 3667.91 1118.27 247 27621 2.762
16 Dia bars 4086.0 1245.73 1.58 1968.2 1.968
12 Dia bars 3343 1019.12 0.888 905.0 0.905
10 Dia bars 0 0.617
8 Dia bars 4166.7 1270.3 0.42 5335 0.534
Description [Volume of Copcrete
Total volume 74 .3|m3
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7. CONCLUSION:

The six month industrial training gave me good peat experience into the various aspect of
designing and testing and | got the chance to kalbaut the various other activities involved

in construction.

| learnt a great deal about the surveying work imed in the field and lab testing of concrete

and steel.

This training gave me very good exposure and | apeful that this experience helps me a

lot in my carrier.

| once again thank each and every one who helpeid tna@ning.
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