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3.9.1 The levels up or down of each pit centre with respect to centre of tower location shall
be recorded at intervals of 2m using total stations/ GPS/ digital theodolite and
digitized contour plans shall be made. Based on the digitized elevation plans, the
guantities of benching & protection work vis-a-vis possible unequal leg extensions
shall be optimized using suitable computer-aided techniques/ software or manual
method. Required tower and foundation details, cost data for comparative valuation
for benching & protection work vis-a-vis unequal leg extensions shall be provided by
the Employer to the Contractor during execution stage.

3.10 The changes desired by the Employer in the preliminary tower schedule or as may be
required based on detailed survey of tower locations & contouring by the contractor,
shall be carried out by the contractor and the final tower schedule shall be submitted
for approval of Employer. The tower schedule shall show position of all type oftowers,
span length, type of foundation for each tower, benching & revetment requirement,
unequal leg extensions, deviation at all angles, crossings & other details etc.

3.11 Survey Methodology & Precision

3.11.1 All elevations shall be referenced to benchmarks established by the survey of India.
Survey operations shall begin and end at benchmarks approved by the Employer.

3.11.2 During the leveling of the profile, check surveys will be affected at intervals not
exceeding 50 km with benchmarks of known elevations. The difference in elevations
as surveyed by the contractor and as declared by Survey of India for these
benchmarks shall not exceed the precision required for 3rd order surveys e < 24k,
where k is the distance between benchmarks in km and e is the difference between
elevations in mm.

3.11.3 In the absence of suitable benchmarks, the leveling shall be done by two independent
leveling parties working in opposite directions along the same line. The difference in
elevations between the two surveys shall not exceed the precision required for 3rd
order surveys as stated above.

3.11.4 All-important objects and features along the transmission line centerline (railways,
highways, roads, canals, rivers, transmission lines, distribution lines, telephone lines
etc.) shall be surveyed and located with a positional accuracy of 1:2000 between
points of known horizontal position.

3.12 Survey Report

3.12.1 Complete BOQ of the transmission lines as per format enclosed with this technical
specification at Annexure-A shall be furnished in the survey report.

3.12.2 Each angle point locations shall be shown with detailed sketches showing existing
close by permanent land marks such as specific tree(s), cattle shed, homes, tube wells,
temples, electric pole/ tower, telephone pole, canal, roads, railway lines etc. The
relative distance of land marks from the angle points and their bearings shall be
indicated in the sketch. These details shall be included in the survey report.

3.12.3 Information w.r.t infrastructure details available en-route, identification and
Signature Not explanation of route constraints, etc. shall also be furnished in the Survey report and
Ve:;f”iyefx \
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shall inter-alia include the following:

Information regarding infrastructural facilities available along the final route
alignment like access to roads, railway stations, construction material sources (like
guarry points for stone, sand and availability of construction water), labour, existing
transport facilities, fuel availability etc. shall be furnished in the survey report.

All observations which the Contractor thinks would be useful to the construction of
the transmission lines mentioned under scope of work are to be reported.

Suggestions regarding the number of convenient zones (line segments/ portions) in
which the entire alignment can be divided keeping in view the convenience of
construction/project implementation are to be given.

Suggestions regarding location for setting up stores during line construction in
consultation with Employer’s representative shall also be provided by the contractor.

Working months available during various seasons along the final route alignment,
with period, time of sowing & harvesting of different type of crops and the
importance attached to the crops particularly in the context of way leave problems
and compensation payable shall be stated by the Contractor.

Some portions of the line may require clearance from various authorities. The
Contractor shall indicate the portion of the line so affected, the nature of clearance
required and the name of concerned organizations such as local bodies,
municipalities, P&T (name of circle), Inland navigation, Irrigation Department,
Electricity Boards and Zonal railways, Divisional Forest Authorities etc.

All the requisite data for processing the case for statutory clearances such as PTCC,
Forest and Railway shall be provided along with the report.

The contractor shall also collect & report (as per Formats enclosed at B) details
pertaining to pollution levels envisaged along the transmission line.

Four copies of survey reports shall be furnished by the contractor to the Employer.

Geotechnical Investigations
General

Employer requires that a detailed Geotechnical investigation be carried out at various
tower locations to provide the designer with sufficiently accurate information, both
general and specific, about the substrata profile and relevant soil and rock
parameters at site on the basis of which the foundation of transmission line towers
can be classified and designed rationally.

These specifications provide general guidelines for geotechnical investigation of
normal soils. Cases of marshy locations and locations affected by salt water or
saltpeter shall be treated as special locations and the corresponding description in
these specifications shall apply. Any other information required for such locations
shall be obtained by Contractor and furnished to Employer.
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Scope

The scope of work includes detail soil investigations and furnishing bore log data at
various tower locations. The provisional quantities have been indicated in Bill Of
Quantities. Detailed soil investigations shall be carried out as decided by site in-charge
besides critical locations like railway crossing, river crossing etc. However, during
actual execution of work, the quantities shall be decided by the Engineer - in - Charge,
depending upon the soil strata and terrain. Based on the bore log data/ soil
parameter/ soil investigation results, the Contractor shall recommend the type of
foundations suitable for each location and the same shall be got approved by the
Employer. For other locations, trial pit is to be done in every location for foundation
classification up to foundation depth. No separate payment for trail pit shall be done.

These specifications cover the technical requirements for a detailed Geotechnical
investigation and submission of a detailed Geotechnical Report. The work shall
include mobilization of all necessary tools and equipment, provision of necessary
engineering supervision and technical personnel, skilled and unskilled labour, etc. as
required to carry out the entire field investigation as well as laboratory tests, analysis
and interpretation of data collected and preparation of the Geotechnical Report.
Contractor shall also collect data regarding variation of subsoil water table along the
proposed line route. The aforementioned work shall be supervised by a graduate in
Civil Engineering having at least 5 years of site experience in geotechnical
investigation work.

Contractor shall make his own arrangements to establish the co-ordinate system
required to position boreholes, tests pits and other field test locations as per the
drawings/ sketches supplied by Employer. Contractor shall determine the reduced
levels (RL’s) at these locations with respect to benchmarks used in the detailed survey.
Two reference lines shall be established based on survey data/details. Contractor
shall provide at site all required survey instruments to the satisfactions of the
Employer so that the work can be carried out accurately according to specifications
and drawings. Contractor shall arrange to collect the data regarding change of course
of rivers, major natural streams and nalas, etc., encountered along the transmission
line route from the best available sources and shall furnish complete hydrological
details at the tower location including maximum velocity discharge, highest flood
level (H.F.L), scour depth etc. of the concerned rivers, major streams and nalas
(canals).

The field and laboratory data shall be recorded on the proforma recommended in
relevant Indian Standards. Contractor shall submit to Employer two copies of field
bore logs (one copy each to Employer site and Corporate Office) and all the field
records (countersigned by the Employer) soon after the completion of each
boreholes/ test.

Whenever Contractor is unable to extract undisturbed samples, he shall immediately
inform the Employer. Payment for boring charges shall be subject to Employer being
satisfied that adequate effort has been made to extract undisturbed samples. Special
care shall be taken for locations where marshy soils are encountered and Contractor
in such cases shall ensure that specified numbers of vane shear tests are performed
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and the results correlated with other soil parameters.

One copy of all field records and laboratory test results along with soil investigation
report shall be sent to Employer. Employer may observe, at the laboratory testing
procedures.

The Contractor shall interact with the Employer to get acquainted with the different
types of structures envisaged and in assessing the load intensities on the foundation
for the various types of towers in order to enable him to make specific
recommendation for the depth, founding strata, type of foundation and the
allowable bearing pressure.

After reviewing Contractor’s geotechnical investigation draft report, Employer will
call for discussions, to be held normally within one week at Employers site Office, in
order to comment on the report in the presence of Contractor’s Geotechnical
Engineer. Any expenditure associated with the redrafting and finalising the report,
traveling etc. shall be deemed included in the rates quoted for the geotechnical
investigations.

Contractor shall carry out all work expressed and implied in these specifications in
accordance with requirements of the specification.

The contractor shall prepare and submit soil profile along the transmission line route
(in digitized form, with digitized route alignment drawing as base) indicating salient
soil characteristics/ features, water table etc. based on detailed soil investigations and
other details/ information collected during detailed survey.

General Requirements

Wherever possible, Contractor shall research and review existing local knowledge,
records of test pits, boreholes, etc., types of foundations adopted and the behavior
of existing structures, particularly those similar to the present project.

Contractor shall make use of information gathered from nearby quarries, unlined
wells excavation etc. Study of the general topography of the surrounding areas will
often help in the delineation of different soil types.

Contractor shall gather data regarding the removal of overburden at the tower
location area either by performing test excavations, or by observing soil erosion or
land slide in order to estimate reconsolidation of the soil strata. Similarly, data
regarding recent landfills shall be studied to determine the characteristics of such land
fill as well as the original soil strata.

The water level in neighboring streams and water courses shall be noted. Contractor
shall make enquiries and shall verify whether there are abandoned underground
works e.g. worked out ballast pits, quarries, old brick fields, mines, mineral workings
etc.

It is essential that equipment and instruments be properly calibrated at the
commencement of the work. If the Employer so desires. Contractor shall arrange for
having the instruments tested at an approved laboratory at its cost and shall submit
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the test reports to the Employer. If the Employer desires to witness such tests,
Contractor shall arrange for the same.

4.4 Codes and Standards for Geotechnical Investigations

44.1 All standards, specifications and codes of practice referred to herein shall be the latest
editions including all applicable official amendments and revisions. In case of conflict
between the present specifications and those referred to herein, the former shall
prevail. Internationally accepted standards which ensure equal or higher
performance than those specified shall also be accepted.

4.4.2 All work shall be carried out in accordance with the following Indian Standards and
Codes:
Indian Title International
Standards Standard
IS 1080 Codes of Practice for Design and

Construction of Shallow Foundations on
soils (other than Raft, Ring & Shell)

1S1498 Classification and ldentification of Soils for | ASTM D 2487
General Engineering purposes. ASTM D2488
IS 1892 Code of Practice for Subsurface

Investigationfor Foundation

IS 1904 Code of Practice for Design and
Construction offoundation in Soils: General
Requirements.

IS 2131 Method of Standard Penetration Test for ASTM D 1586
Soils

IS 2132 Code of Practice for Thin Walled Tube ASTM D 1587
Samplingof Soils

IS 2720 Method of Test for Soils (Relevant Parts)

(Part 1-39)

(relevant parts)

IS 2809 Glossary of Terms and symbols Relating to |ASTM D 653-14
SoilEngineering

IS 2911 Code of Practice for Design and

(Part I-VI) construction ofPile Foundations (Relevant
Parts)

IS 3043 Code of Practice for Earthing

IS 4078 Code of Practice for Indexing and Storage
ofDrill Cores.

IS 4091 Code of Practice for Design and

Construction of Foundations for
Transmission Line Towers and Poles
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IS 4434 Code of Practice for In-situ Vane Shear ASTM D
Test forSoils 2573(M)-15
ASTMD
4648(M)-16
IS 4453 Code of Practice for Sub-Surface
Exploration byPits, Trenches, Drifts and
Shafts
IS 4464 Code of Practice for Presentation of Drilling

information and core description in
Foundation investigation

IS 4968(Part-Il) | Method for Subsurface sounding for soils,
dynamic method using cone and Bentonite

slurry
IS 5313 Guide for Core Drilling observations
IS 6403 Code of Practice for Determination of
BearingCapacity of Shallow Foundation
IS 6926 Code of Practice for Diamond Core

Drilling forSite Investigation for River
Valley Projects

IS 6935 Method of Determination of Water level
in aBore Hole

IS 2809 Glossary of Terms and symbols Relating to | ASTM D 653-14
SoilEngineering

IS 2911 Code of Practice for Design and

(Part I-VI) construction ofPile Foundations (Relevant
Parts)

IS 3043 Code of Practice for Earthing

IS 4078 Code of Practice for Indexing and Storage
ofDrill Cores

IS 4091 Code of Practice for Design and

Construction of Foundations for
Transmission Line Towers and Poles

IS 4434 Code of Practice for In-situ Vane Shear ASTM D2573
Test forSoils (M)-15
ASTMD
4648(M)-16
IS 4453 Code of Practice for Sub-Surface
Exploration byPits, Trenches, Drifts and
Shafts
IS 4464 Code of Practice for Presentation of Drilling

information and core description in
Foundation investigation

IS 4968 (Part-1l)| Method for Subsurface sounding for soils,
dynamic method using cone and Bentonite
slurry

IS 5313 Guide for Core Drilling observations.
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IS 6403 Code of Practice for Determination of
BearingCapacity of Shallow Foundation

IS 6926 Code of Practice for Diamond Core
Drilling forSite Investigation for River
Valley Projects

IS 6935 Method of Determination of Water level

in aBore Hole

IS 7422 Part(I-
V)

Symbols and Abbreviations for use in
Geological Maps Sections and subsurface
Exploratory Logs (Relevant parts).

IS 8009(Part-I)

Code of Practice for Calculation of
Settlements of Foundations (Shallow
Foundations subjected to symmetrical
Vertical Loads).

IS 8764 Method of Determination of Point Load
Strength Index of Rocks.
IS 9143 Method of Determinatio of Unconfined | ASTM D 7012-
Compressive Strength of Rock Materials 14el
IS9179 Method of Preparation of Rock
Specimen forlLaboratory Testing
IS 9259 Specification for Liquid Limit Apparatus ASTM D4318-17
IS 9640 Specification for Split Spoon Sampler ASTM D1586-11
IS 10050 Method of Determination of Slake ASTM D4644-16
Durabilitylndex of Rocks.
IS 11315 Method for the Quantitative Description
(Part 1-12) ofdiscontinuities in Rock Mass

Field Investigation for Soils

Tentative numbers of detailed soil investigation to be done is given in BPS

Boring

Boreholes are required for detailed soil investigations.

General Requirements

a) Boreholes shall be made to obtain information about the subsoil profile, its
nature and strength and to collect soil samples for strata identification and for
conducting laboratory tests. The minimum diameter of the borehole shall be
150mm and boring shall be carried out in accordance with the provisions of IS
1892 and the present specification.

b) All boreholes shall be 10m deep for normal soil conditions. The depth of
boreholes at river crossings and special locations shall be 40m. If a strata is
encountered where the Standard Penetration Test Records N values greater
than 100, with characteristics of rock, the borehole shall be advanced by coring
at least 3m further in normal locations and atleast 7m further for the
case of river crossing locations with prior approval of the Employer. When
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4.5.1.3

45131

4.5.1.3.2

the boreholes are to be terminated in soil strata an additional Standard
Penetration Test shall be carried out at the termination depth. No extra
payment shall be made for carrying out Standard Penetration Tests.

c) Casing pipe shall be used when collapse of a borehole wall is probable. The
bottom of the casing pipe shall at all times be above the test of sampling level
but not more than 15 cm above the borehole bottom. In case of
cohesionless soils,the advancement of the casing pipe shall be such that it does
not disturb the soil to be tested or sampled. The casing shall preferably be
advanced by slowly rotating the casing pipe and not by driving.

d) In-situ tests shall be conducted and undisturbed samples shall be obtained in
the boreholes at intervals specified hereafter. Representative disturbed
samples shall be preserved for conducting various identification tests in the
laboratory. Water table in the bore hole shall be carefully recorded and
reported following IS 6935. No water or drilling mud shall be used while boring
above ground water table. For cohesion less soil below water table, the water
level in the borehole shall atall times be maintained slightly above the water
table.

e) The borehole shall be cleaned using suitable tools to the depth of testing or
sampling, ensuring least or minimum disturbance of the soil at the bottom of
the borehole. The process of jetting through an open tube sampler shall not
be permitted. In cohesive soils, the borehole may be cleaned by using a bailer
with aflap valve. Gentle circulation of drilling fluid shall be done when rotary
mud circulation boring is adopted.

f) On completion of the drilling, Contractor shall backfill all boreholes as directed
by the Employer.

Auger Boring

Auger boring may be employed in soft to stiff cohesive soils above the water table.
Augers shall be of helical or post hole type and the cuttings brought up by the auger
shall be carefully examined in the field and the description of all strata shall be duly
recorded in the field bore log as per IS 1498. No water shall be introduced from the
top while conducting auger boring.

Shell and Auger Boring

Shell and auger boring may be used in all types of soil which are free from boulders.
For cohesion less soil below ground water table, the water level in the borehole shall
always be maintained at or above ground water level. The use of chisel bits shall be
permitted in hard strata having SPT-N value greater than 100 Chisel bits may also be
used to extend the bore hole through local obstructions such as old construction.
Boulders rocky formations, etc. The requirements in Clause 4.5.1.2 shall apply for
this type of boring also.

Rotary method may be used in all types of soil below water table. In this method the
boring is carried out by rotating the bit fixed at the lower end of the drill rod. Proper
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