











































































































1. Carry out environmental impact assessment of the project.

0. Prepare and submit tender documents, tender drawings, construction
drawings and cost estimates (soft and hard copies)

P The consultant shall also assist NHA in obtaining NoC from the
Provincial Government, EPA and other agencies.

q- Preparation of land acquisition and utility/ infrastructures folders.

T, Assisting NHA at pre-construction stage.

8. Assistance in design modifications during construction phase

RECONNAISSANCE SURVEY:

Subsequent to Desk study including satellite imagery; a reconnaissance survey
of the area shall be carried out to identify the most suitable and viable Bridge
location and approaches. Terrain type soil conditions, River flow conditions,
length and geometry of approaches and other important features related to
specific site conditions shall be considered for selection of most viable Bridge
alignment and approaches. NHA has carried out pre-feasibility study and
hydraulic design review study for bridge at this location. NHA shall provide
copies of theses reports the consultant.

RIVERINE SURVEY:

The consultant shall carry out Riverine survey of about 15 km of whole width of
river khadir covering the following requirements. The extent of the riverine
survey will be 15 km upstream and 6 km downstream from the proposed centre
line of the Bridge. The limits will be adjusted to the local site condition where
found necessary.

Cross section of river at ever 300 meters will be taken by the consultants.
Longitudinal section of the river shall also be provided showing the bed slope.

The lines showing the location of cross sections and Jongitudinal sections shall
be indicated of survey plans.

Location of the x-sections shall be marked on the site plan.

TOPOGRAPHIC SURVEY:

Topographic survey for design of approach roads on either side of the bridge in
relation with the proposed alignment of the bridge shall be carried out through
EDM Tachy method using Total Station. Field survey data shall be computer
processed and computer aided mapping shall be carried out. This data shall be
AutoCAD compatible for use on Road Cale and other Highway design software.

Detailed topographic survey shall be carried out (length of survey to be adjusted
as per actual) with in 100 meter corridor or as required by site conditions,
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Cross-sections for approaches shall be taken along the proposed centre line of
approaches at about 50 meter interval or will be adjusted to the local site
condition. Location of the Cross-sections shall be marked on the site plan.

Longitudinal section of approaches shall also be provided.

An index Map (Alignment Plan) Scale 1:50,000 showing the proposed location
of the bridges, approaches and the existing communications, the general
topography of the area and important towns etc. in the vicinity.

A contour survey plan of area showing all topographical features to give a clear
indication of the topographical and other features that might influence the
location and design of bridge and its approaches.

The detailed topographic survey and traverse will be cross-referenced to Survey
of Pakistan (SOP) Triangulation Stations for coordinates, bearings, levels, etc.
Well-protected temporary survey monuments shall be fixed by the Consultants.
Subsequently, these shall be converted into / replaced by permanent BMs/
Centre line Markers.

All survey coordinates and bearings will be referred to adjacent SOP
triangulation stations by closed traverse, if available.

The extent of the survey shall be adjusted according to the local site conditions.
The survey will be carried out in sufficient detail to be utilized for Hydraulic
Study and preparation of detailed design and estimation of quantities.

PROVISION OF DATA FOR MODEL STUDIES:

After completion of survey work, the consultant shall provide riverine survey
data, topographic survey data and other relevant site information required by the
Irrigation Research Institute to NHA for detailed model study. The data shall be
furnished to NHA in hard as well as soft form.

MONUMENTATION FOR APPROACH ROADS:

Permanent concrete monuments as given on Plate No. 1 shall be
established at site. Detailed description sheet as given on Plate No. 2
shall be prepared in respect of each of the permanent survey control
station. It shall contain free-hand sketch of the station location and
description of the mark including final adjusted elevation value and
coordinates.

a) ¥ertical Control:

This shall be through levelling and check levelling method using
automatic levelling instruments and levelling staves of good
quality. The minimum acceptable accuracy standard for levelling
& check levelling shall be £12mm where K is distance in
Kilometres.

) Horizontal Control:

This shall be established through EDM traversing in closed loop
form. The traversing closure shall be [:12,000 or better. All

38




traverse distances shall be measured two ways (forward and back)
and the two wvalues shall agree to 1:10,000 or better. All
horizontal angles shall be measured on two zeros (four pointing)
ecach way and mean accepted provided the spread is within 20sec.
of arc. The traverse shall be computed and mis-closure adjusted to
obtain final adjusted values.

Similarly centreline of bridge shall be fixed on both sides of the
river by permanent concrete monument as Plate No. 1.

8. SOIL INVESTIGATION:

8.1

8.2

8.3

General:

Sub-surface investigations consisting of boreholes / drillholes of
required depth, supplemented by field and laboratory testing to
accurately assess the engineering properties of the underlying soil
strata for detailed design of foundations, substructures and roads shall
be undertaken. A separate report will be prepared to this effect and will
be submitted to NHA for approval. Original laboratory reports shall be
attached in the soil report alongwith coloured photographs.

Scope of Work:
Geotechnical investigations shall comprise of

1. Soil survey from 30 Number pits along the alignment of
approaches

2. Soil Investigations, 12 Number boreholes 60 meter deep, for
main bridge over River Indus.

3. Soil Investigations 4 Number borehole 30 meter deep for Canal
Bndges.

Methodology.

Borelogs shall be included in the Soil Investigation Report along with
the laboratory results. Testing of samples collected from site shall be
carried out in a reputed laboratory, under strict quality control and
adherence to relevant ASTM procedures / standards. Standard
penetration tests shall be started from the ground surface and carried
out in accordance with ASTM D1586 Penetration Test and Split Barrel
sampling of soils.

Where clays are encountered, undisturbed samples shall be obtained in
accordance with ASTM on thin tube sampling of soils. Where cohesion
less strata 1s encountered, disturbed samples shall be obtained at every
change of strata.

If rock is encountered, then drilting in rock shall be carried out and
cores shall be drilled at regular intervals of 2m. If rock is encountered
at tip of bore hole, then drilling in rock shall continue for Sm below the
tip level of the bore. The samples obtained in the form of cores shall be
tested for compressive strength of the rock employing unconfined
compression test.
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Following laboratory fests (requirements and frequency of test to be
decided by the Designer) shall be conducted.

All Samples:
+ (rain size analysis {Sieve and Hydrometer) / Soil Classification

» Atterberg Limits

¢ Moisture content

» Density

¢ Socked 3-point CBR at NSL

Undisturbed Cohesion less Samples:

s Direct Shear Test

Undisturbed Cohesive Samples

» Unconfined Compression test

» Consolidation test (for clays)

Rock Cores

» Unconfined Compression test

Triaxial Compression test

e Three (03) samples from each borehole shall be tested.

8.4 Information Required:
Based on the results of the above tests, following information shall be
furnished:-
1. Cohesion of soil
2. Angle of Internal Friction
3. Bearing Capacity Factors
4. Coefficient of the volume compressibility of clays
5. Compression Index
6. Density and specific gravity of soil.
7. Modualus of subgrade reaction of soil
8. Modualus of elasticity of soil

9. MATERIAL SURVEY AND TESTING:

Consultant shall carry out the survey and testing of the construction materials
for structures. Location of the quarries and water resources shall be properly
marked on the sheets. Materials and water samples will be tested for
conformance to standard specifications, such as Los Angeles Abrasion test,
Soundness Test, Physio-chemical Analysis, etc. Testing and aggregates for
undesirable reactive substances shall also be done. A report covering naturally
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10.

11.

12.

13.

occurring construction materials such as aggregates, sands, etc., as well as the
manufactured material such as cement, reinforcing steel, bitumen, etc. shall be
tncluded in the report.

Review the suitability of locally available construction materials, and if
necessary, locate new quarries and borrow pits and assess the quality and
quantity of materials and hauling distance.

GEOTECHNICAL INVESTIGATION REPORT:

Geotechnical report including all field investigation bore logs, location of
Ground Water Table, location of boreholes / drillholes and test pits shall be
prepared. Geotechnical investigation report shall provide results of laboratory
testing along with the recommendations for the type of foundations and
pavement.

HYDROLOGY AND HYDRAULIC STUDY:

Consultant shall carry out detailed Hydraulic Study for peak, medium and low
discharge behaviour for design of Guide banks and crosion protection works.
Complete Hydraulic report will be prepared by the Consultant justifying:-

Waterway, Maximum Peak Discharge, High Water Levels, Scour Estimates,
Type of Bed Material, Maximum Velocity, Clearance, Structure Profile,
Protection Works etc.

TRAFFIC STUDY:

Detailed traffic analysis and forecast of traffic will be prepared for 10 years and
20 years period. The consultant shall collect and study the available traffic data
from client and other agencies to carryout traffic study. 24 hour traffic counts
will be carried out if available data is not sufficient to base traffic study. The
traffic study shall include the following.

a. Traffic counts and composition of traffic. Vehicle axle loads and truck
factors shall be taken from NTRC study or other studies available with
NHA.

b. Vehicle operating cost will be computed using HDM or other relevant
models based on existing practice.

INCEPTION REPORT:

a. After carrying site reconnaissance and desk study the consultant in
the inception report shall submit all possible options with merits and
demerits of various bridge locations plus the alignment of approach
roads and other likely bottlenecks for example level crossings, other
road crossing, intersections, populated areas etc. Consultant shall
also recommend most suitable option giving proper justification/
reasons as per their judgment for approval by NHA.

b. [nception report shall also cover information of traffic data and main
hydraulic design parameters to be adopted for detailed design for
approval by NHA. ‘
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