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The essential equipment to be made available for the Contract ( %f )Check Dam province( dbj ;Ay the
successful Bidder shall be: v
S/N | Type of Equipment’s 1;?;3:?

1 GCB (Small Excavator) 1

2 | Jack Hummer Excavator For Hard Excavation (Rock) 1

3 | Double Drum Vibratory Rollers Compactor 2

4 | Water Tanker (about 15,000 liter capacity) 2

5 Tractor with Blade 1

6 Dump Truck (about 10 Cub capacity) 2

7 Reversible Plate Compactors 3

8 | Vibrator 2

9 Concrete Mixer 3

10 | Generator 10Kw 1

11| Water Pump with 1000 m pipe (Capacity 20 Lps) 2

12 | Total station 2

13 | Auto Level Machine 1

14 | Measuring Tape 3

Bidders are allowed to propose different equipment with sufficient information to establish that their capacity
is equivalent or more that the above.

Note: Costly equipment’s (e.g. 1, 4 and s) may be deployed on “As and When required” basis.

Qualifications and experience of key personnel proposed for administration and execution of the Contract. [Attach biographical data.
Aa IS Aol g olal gl csala )R oadh gy (oIS J5gun gy 0 lad g (Silis

Years of .
SXpErEe Sﬁf:f_,amn Years of experience in proposed position*
T - * L i 4:1...;._) - ‘, 5 i
Pﬂfn Qy | =a'-(1gtjj\zaé)u N sl Aty 8 5l p S 4l lell
legec
(a) Project/Contract 1 5 Hydraulic or 3
Manager (One) Civil Engineer
1 5 3
(b) Irrigation cum Survey HLydraulic or
Engineer (One) Civil Engineer
(c) Site Engineer cum 1 5 _ 3
Safety supervisor (1) - EaeOr
. Civil Engineer
one per site
(d) Safety Engineer 1 4 Hydraulic or 3
Civil Engineer
(e) Geo Technical 1 4 _ 2
Engineer Geologist '
(f) Q/C Engineer 1 5 Hydraulic or
Civil Engineer

Please attach CV and university Certificate of the above persons
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The essential equipment to be made available for the Contract (

successful Bidder shall be:

vy

. 1/
- &)CECheck Dam province(&.}//‘{)y the

S/N | Type of Equipment’s vae]?;g:f
1 GCB (Small Excavator) 1
2 Jack Hummer Excavator For Hard Excavation (Rock) 1
3 | Double Drum Vibratory Rollers Compactor 2
4 | Water Tanker (about 15,000 liter capacity) 2
5 | Tractor with Blade 1
6 | Dump Truck (about 10 Cub capacity) 2
7 | Reversible Plate Compactors 3
8 Vibrator 2
9 | Concrete Mixer 3
10 | Generator 10Kw 1
11 | Water Pump with 1000 m pipe (Capacity 20 Lps) 2
12| Total station 2
13 | Auto Level Machine 1
14 | Measuring Tape 3

Bidders are allowed to propose different equipment with sufficient information to establish that their capacity

is equivalent or more that the above.

Note: Costly equipment’s (e.g. 1, 4 and s) may be deployed on “As and When required” basis.

Qualifications and experience of key personnel proposed for administration and execution of the Contract. [Attach biographical data.
Lo S el 5ol (o) galagl 8 s Algidn salS Jige o jlad 5 Bl

Years of )
e oy Years of experience in proposed position*
iti % Liiaat 435 >
Po;sh;t-:.:)n Qty | s -,‘{]g&_leljgal,)u O ’ i ok Mgl 43 (5l s S a0 sledl
(pyee
(a) Project/Contract 1 5 Hydraulic or 3
Manager (One) Civil Engineer
1 5 3
(b) Irrigation cum Survey Hydraulic or
Engineer (One) Civil Engineer
(c) Site Engineer cum 1 5 . 3
Safety supervisor (1) - Hydraulic or
one p{:r silie ) Civil Engineer
(d) Safety Engineer 1 4 Hydraulic or 3
Civil Engineer
(e) Geo Technical 1 4 . y
Engineer Geologist
() Q/C Engineer 1 5 Hydraulic or
Civil Engineer

Please attach CV and university Certificate of the above persons
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The essential equipment to be made available for the Contract (d//f,p Check Dam  province( (é? % by the

successful Bidder shall be:

. Required

S/N | Type of Equipment’s Nasibie
1 GCB (Small Excavator) 1
2 | Jack Hummer Excavator For Hard Excavation (Rock) 1
3| Double Drum Vibratory Rollers Compactor 2
4 | Water Tanker (about 15,000 liter capacity) 2
5 | Tractor with Blade 1
6 | Dump Truck (about 10 Cub capacity) 2
7 | Reversible Plate Compactors 3
8 Vibrator 2
? | Concrete Mixer 3
10| Generator 10Kw 1
11 | Water Pump with 1000 m pipe (Capacity 20 Lps) 2
12 | Total station 2
13 | Auto Level Machine 1
14 | Measuring Tape 3

Bidders are allowed to propose different equipment with sufficient information to establish that their capacity

is equivalent or more that the above.

Note: Costly equipment’s (e.g. 1, 4 and 5) may be deployed on “As and When required” basis.

Qualifications and experience of key personnel proposed for administration and execution of the Contract. [Attach biographical data.
L IS il g0 lal (gl sala i B ead Slgidn sl i gus s o jlad 5 Sinld

Years of
expcl'ience Occupation i . . . )
Position (general)* s 41 Y earslof experience in proposed position*
e WY | ot ok s o gt 4345 (o (g IS 4 sledla
(p3e=
(a) Project/Contract 1 5 Hydraulic or 3
Manager (One) Civil Engmecr
1 5 3
(b) Irrigation cum Survey ‘ Cl.iy.?ra““.c or
Engineer (One) ‘ “ivil Engineer
(c) Site Engineer cum 1 5 3
Safety supervisor (1) - Hydraulic or
; Civil Engineer
one per site
(d) Safety Engineer 1 4 Hydraulic or 3
Civil Engineer
(e) Geo Technical 1 4 p 4
Engineer Geologist = 7, d
(f) Q/C Engineer 1 5 Hydraulic or] § 3
Civil Engineer.

Please attach CV and university Certificate of the above persons
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PART 1
1  GENERAL

1.01 Preamble

The general Specifications shall form a part of the contract and shall be read in conjunction with the other Bidding
Documents. At the time of issuing the Bidding Documents, the Engineer may issue Special Specifications modifying,
amending supplementing the requirements spelt out in the general specifications. In such a case, in case of conflict,
the provisions in the Special Specifications shall prevail over those in the general Specifications. Any clause in this
specification which relates to work or materials not required by the Bills of Quantities or subsequently by a variation
or extra works order shall be deemed not to apply. The SI system shall be the official system of units.

This is the general construction specification which shall be modified based on the type of project and the work items
included in the project, but specification for any specific work item will remain the same.

-
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1.02 Workmanship and Materials

All workmanship shall be of the best quality appropriate to each category of work. Except where otherwise stated or
approved by the Engineer, all materials used in the Works shall be of the best quality of their respective kinds as
specified or described in the Specification, Drawings and Bills of Quantities and shall comply wherever possible with
the current issue of the appropriate standard published by the ASTM, ACI, USBR, USACE and AASHTO (for Roads
and bridge only).

The Contractor shall use locally produced materials in preference to imported materials provided that they comply
with the Specification and are available in sufficient and timely quantities.
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1.03 Suppliers of Materials

- Before ordering a material of any description intended for the Permanent Works, the Contractor shall submit for the
approval of the Engineer a comprehensive submittal included (manufacturer or supplier, details of the place of origin

retention a copy of any such order placed.
Approval of a source does not imply that all materials in that source are approved.,
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1.04 Temporary Works and Care during Construction

The contractor shall construct and maintain all necessary channels, diversions and other temporary works necessary to
ensure that irrigation water supplies are not interrupted during rehabilitation construction works; shall furnish all
materials required therefore; and shall furnish, install, maintain and operate all necessary pumping and other
equipment (if necessary) for maintaining water supplies around the rehabilitation works.

After having served their purpose, all temporary works at the construction site shall be removed in a manner approved
by the Engineer, and such areas after those are removed shall be levelled and graded to the extent required to prevent
obstruction in any degree whatever and maintaining the designed function of the structure.

The contractor shall be responsible for and shall repair at his expense any damage to the foundations, structures, or

any other part of the works caused by floods, water or failure of any part of the temporary diversion or protective
works,
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1.05 Survey Datum, topographic survey and construction survey.

The levels shown on the Drawings are with reference to a specific benchmark in the project area, and whose location
and value are shown on the Drawings. It shall be the Contractor’s responsibility before commencing the Contract to
confirm with the Engineer, the location and value of the established benchmarks. The Contractor shall establish
within the project area benchmark and reference points for use during the construction work. The Engineer shall
approve the location of each benchmarks and reference point.

The Contractor shall supply to the Engineer, in duplicate, maps and records in an approved form giving details of the
location (including co-ordinates) and level of each bench-mark used or established by the Contractor. The field unit
bench-marks shall be marked with a suitable systemn of identification and their levels submitted to the Engineer.
Where required, the Contractor shall submit to the Engineer lists of original ground surface levels for the purposes of
measurement of earthworks.

The method of surveying shall be to the approval of the Engineer. Field books and tabulated data shall be well
maintained and made available for inspection and checking by the Engineer when ordered.

The contractor shall be responsible for the true and proper setting out of the works, for correctaess of positions,
levels, dimensions and alignments of all parts the works and for the provision of all the necessary instruments,
appliances, such as dumpy levels, theodolite, etc. and the labour in connection therewith. If at any time during the
progress of works any error shall appear in the position, levels, dimensions or alignments of any parts of works, the
contractor on being required to do so, shall at own expenses rectify such work,

Checking of any setting out or any line or level by the Engineer representative shall not it any relieve the contractor of
his responsibility for ensuring correctness thereof at his own cost.

To take exact digital surface model (DSM) the COGO point’s interval in mountainous area 15415 meter, in hilly area
20 * 20 meter and in flat area 50 * 50 meter of the NGS before commencement of the construction and the raw data
in Civil 3D format is required.

Cross sections should be perpendicular to the waterway and extending appropriately beyond the existing river bank
and flood plain and shall be taken at 20 m intervals,
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1.06 Setting Out of the Work

The contractor shall be entirely responsible for accurate setting out of the works including staking of canal centre lines
and reference pegs based on the information supplied from the drawings and the instruction given by the Engineer.
For such parts of the Works where no setting out details are given in the drawings, the Engineer will supply setting out
data or show the exact location on site during the course of the Contrac.
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1.07 Cleaning and Grubbing

Site clearance shall be carried out only over the minimum area required by the Contractor to carry out the works and
the extent of all clearing, whether to be paid for under items in the bill of quantities or not, shall be agreed with the
Engineer before the work is commenced. The Contractor shall give written notice to the Engineer at least ten days in
advance, of his intention to commence site clearance to enable arrangement to be reached, and for the engineer to
ensure that any compensation arrangements are completed. Work shall commence only with the written authority of
the Engineer.

The Contractor shall remove buildings, walls, gates, fences and other structures and obstructions grub up and remove
trees, hedges, bushes and shrubs and clear the size of the works at such time and to the extent required by the
Engineer. The materials so obtained shall so far as suitable be reserved and stacked for further use. All rubbish and
material unsuitable for use shall be destroyed or removed from the site. In areas of bulk excavation where top soil has
to be excavated this shall be removed and stacked on site. A frer completion of construction, it shall be spread over the
disturbed ground; any surplus being disposed of as directed by the Engineer.

No allowance will be made for cutti g and removal of crops, grass, weeds and similar vegetation. The cost of all such
works will be held to be included in rates entered in the Bills of Quantities for site clearance.

During the Contractor’s operations, the removal of certain trees and shrubs may be required, in which case, the
Contractor shall remove such trees and shrubs to remain after seeking prior approval from the Engineer. All trees and
shrubs to remain in place shall be protected from damage. Where clearing is required, all combustible materials from
cleating operations shall be burned or removed from the Site for otherwise disposed off as directed by the Engineer,
The Contractor shall at all times take special precautions to prevent fire from spreading.
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1.08 Safety of Adjacent Structures or Works

The Contractor shall at his own expense provide and erect to the approval of the Engineer such supports as may be
required to protect efficiently all structures or works which may be endangered by the execution of the Works and
shall remove such supports on completion of the Works or otherwise take such permanent measures as may be
required by the Engineer to protect the structures or works.
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1.09 Work Programme

The Contractor shall submit to the Engineer a work programme showing how he proposes to carry out the Works by
the intended Completion Date. The programme shall show the start and completion dates of the various activities, in
order to complete the entire project by the Intended Completion Date. The Contractor will not start any activity, or
part thereof, until and unless the Engineer has given his written approval. The Contractor shall submit a written
request at least 48 hrs before concrete pour.

If the Contractor falls behind the Contractual Programme he shall, within 14 days of the date of such default, submit

for approval a revision of the programme showing the proposed measures, including plant, labour and material
resources, to complete the Permanent Works on time.
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1.10 Medical Arrangements

The Contractor shall make arrangements for treatment on the Site of casualties and sick persons in first-aid units or in
such other wards as may be necessary in accordance with the appropriate Regulations.

Notwithstanding the minimum requirements prescribed above, the Contractor shall be responsible for the adequacy of
all the arrangements made.
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111 Transportation of Plant and Equipment

All cost incurred by the Contractor of transportation and subsequent removal of the construction plant and
equipment shall be deemed to be included in the unit prices.

The Contractor shall submir the planned list of plants and equipment to be supplied at each site during tendering,
Plants and equipment shall be available at site at any time during the execution of the Contract and there shall not be

shortages of the plants and equipment at site. The Contractor shall not be allowed to take out any plants and
equipment from the site without approval of the Engineer,
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112 Reports and Photographs

No separate payment shall be made for preparation of all documents, correspondence, returns and reports, geo-
referenced photographs, etc. to be prepared by the Contractor and submitted to the Engineer in accordance with the
provisions of the contract. The Contractor will be required to provide the Engineer with photographs of the various
stages of the work, particularly those relating to approval of the works on monthly basis. These photographs should
be taken at the same location and from the same angle for different stages of the same work and scale rules (staff
gauge) should be used to indicate depths where required.

GUUS sl n sy gl

Sl 43010 Cliae 0l Wy (LB bl G o ol el S it poledly W aliaal (33345 A (50 43813 (5b y 3 5003
o bl 4y Wy uSe o) Odgad aledi g gt Ay ) Bake Q&hﬂﬂégﬁbw‘\,\ﬂﬁ.‘pWyQ s puse 4y

S (3 AR g DA AU (e 3 s34 Sk dalus Qs A e 31l gaa (LS i)
AR Gl 5 gl B Al o glate iy 4y ST AS ML W s by pe A (ke ladida b S A AL

L Glaiilin e g WS dad ) (S 00l 4S 3 g 438 8 4 g) 35 Cadga el Al e Gla

1.13 Maintenance of Flow

The Contractor shall at his own expense maintain the flow in all canals, drains, streams, water courses and rivers
which may be encountered during the construction of the works,
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1.14 Dewateting

The Contractor shall take all risks regarding surface and sub soil water from whatever source and shall so deal with
and dispose of such water in a manner approved by the Engineer to ensure that the excavations are kept dry. The
Contractor shall provide all necessary plant, labour and materials required and all costs incurred shall be deemed to be
included in his rates.

The Contractor shall be responsible for damage to the Works or other property arising from insufficient or excessive
dewatering and shall make good the same as soon as possible to the complete satisfaction of the Engineer and other
relevant authorities at his own expense.
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1.15 Units of Measurement

Unless specifically stated to the contrary, the units of measurement to be used throughout the Contract shall be based
on the SL system. Abbreviations, whether singular or plural, shall be as follows:
g8 {RN] Claal g
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Kilometre km
Metre m
Millimetre mm
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Hectare ha

Square meter m2
Cubic metre m3
Litre |

Millilitre ml
Tonne t

Kilogram kg

Gram g

1.16 Method of Measurement

All measurements shall be made according to the description of the methods of measurement contained in the IRDP
standard documents relating to the preparation of Bills of Quantities.
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117 Survey of Completed Structures

The Contractor in conjunction with the Engineer shall carry out survey of all completed structures to determine their
final location for the purpose of preparing “as-built” drawings.
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1.18 Contractor's Offices

The Contractor shall make his own arrangements, at his own expense, for all local accommodation he may require for

offices, yards stores labour camps etc. and all buildings and all services in connection therewith which are required for
the efficient execution of the Works
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1.19 “As-Built” Drawings

The Contractor shall submit two copies of whole sets of clearly printed “As-Built” Drawings of the completed Works
along with a set in CD (not rewritable CD), to the Engineer before issuance of Completion Certificate. Failure by the
Contractor to submit the “As Buil®” Drawing(s) to the Engineer will mean non-approval and non-acceptance of the
works by the Engineer even though the physical construction works are completed and as per the Technical
Specifications, Scope of Work and Bill of Quantity.

The “As-Buil¢” Drawings shall clearly show the lines and dimensions of the permanent construction actually made
based on the original design and/or change of design from time to time ordered by the Engineer or proposed by the
Contractor and approved by the Engineer.

No separate payment shall be made for preparation of all construction drawings, reinforcement drawings, working
drawings and shop drawings, drawing details, As-built drawings etc., to be prepared by the Contractor for submission
to the Engineer and/or the Employer in accordance with the provisions of the Contract.
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1.20 Minimum safety requirements

At a minimum, the Contractor must provide at his own cost safety equipment for his employees and ensure that the
equipment is used appropriately. He shall require and ensure that his sub-contractors also comply with the
requirements of this section. Minimum safety equipment includes the following:

*  Hard hats must be provided for and worn by all employees and site visitors when in the vicinity of overhead,

falling or other related hazards.

®  Close-toed shoes must be worn by all construction workers when the potential for injury to feet or toes is
present. This includes but may not be limited to workers in trenches, where tools or materials can fall from
above them, workers operating any equipment, workers carrying materials or supplies at the job site.
Eye protection must be worn during all cutting, grinding and welding processes or any construction process
where the potential for air-borne particulates or flash from a welding operation could injure a worker’s eyes.
Hearing protection must be worn by workers engaged in very loud activities such as metal grinding or
cutting, operating an electric saw, or operating loud machinery.

" Gloves
The Contractor shall take all necessary measures to protect the work and prevent accidents during the construction.
He shall provide and maintain sufficient night-lights, barricades, guards, temporary sidewalks, temporary bridges,
danger signals, watchmen and necessary alliances and safeguards to properly protect life and property. He shall also
protect all excavations, equipment and materials so that the public are not be endangered.
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121 Assistance to Engineer’s Staff

The Contractor shall render all necessary assistance to the Engineer’s staff and shall provide and maintain sufficient
number of pegs, poles, paints, survey equipment and tools, staff, ranging rods, moulds, templates, profiles and all
other requisites for checking the Contractor’s setting-out and the measurement of the Works as well as field tests,
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122 Plaques and Sign Boards

The Contractor shall erect plaques and sign boards on all the structures giving the location and name of the structure.
The location, dimensions and style of the sign boards and plaques shall be as per the approval of the Engineer.
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PART 2
2. EARTHWORKS

2.01 Definitions

The following definitions of earthworks materials shall apply to this and other clauses of the Specification in which
reference is made to the defined materials:
"Suitable material" shall comprise all material which arises from excavations within the Site and which complies with
project specification and is approved by the Engineer as acceptable for use in the Works.
"Unsuitable material" shall mean other than suitable material and shall comprise:

®  material from swamps, marshes and bogs;

®  logs, stumps and perishable materials;

" material susceptible to spontaneous combustion; and

®*  Clay of liquid limit exceeding ninety (90) and/or plasticity index exceeding sixty-five (65).
"Common" material shall mean all material other than that defined as "rock".
"Rock" shall mean any hard natural or artificial material requiting the use of approved pneumatic or hydraulic
breakers and tools for its removal but excluding individual masses less than 0.5 m3,
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2.02 Classification of Excavation

Following classes of excavation shall apply:

Common excavation: this comprises all excavation made in all kinds of soil or soil and sand mixed with pebbles,
boulders in the river/seasonal stream bed or banks or canal profiles.

Rock Excavation: Rock will include any hard material complying, in the opinion of the Engineer, with the definition
given in Clause 2.01.

Borrow Excavation: shall be limited to excavation taken from borrow pits and cut areas.
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2.03 Excavation
Excavation includes excavation, loading, transportation and unloading in the location specified by the Engineer.
All excavation shall be carried out to the lines and levels shown on the drawings. The Contractor shall trim all
permanent excavation to the lines and levels shown on the drawings. Excavation shall generally be executed in such a
manner as to ensure that the side slopes, as shown on the drawings, are not in any way endangered by undercutting.
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As far as practicable and complies with specification requirements, all suitable materials from the excavations shall be
used in embankment and backfill for structures. Contractor shall not be entitled with the additional payment for the
earthwork in filling with the earth of suitable quality as directed by engineer-in-charge up to the transportation
distance as mentioned in BOQ from the site where earthwork in excavation in cutting is carried out. However, the
contractor shall be entitled with the payment for the compaction work as stipulated in the contract as well as in the
case when the transportation distance is exceeded from what is mentioned in the BOQ. These additional payments for
the compaction and/or the transportation of the materials with the exceeded distance shall be done based on the
analysis of rates prepared by the project. No additional payment for the backfilling shall be made if the compaction of
earth is not carried out and /Jor the transportation distance is not exceeded from what it is mentioned in the BOQ.
The Contractor shall dispose of unsuitable or excess soil of the excavated materials in a place that is acceptable to the
local community and so that they do not interfere with proper functioning of the works.

All necessary precautions shall be taken to preserve the material below and beyond the lines of all excavation in the
soundest possible condition. Any damage to the work due to the Contractor’s operations, including shuttering to the
material beyond the required excavation lines, shall be repaired at the expense of and by the Contractor, Any and all
€xcess excavation or over excavation performed by the Contractor for any purpose or reason, except as may be
directed in writing by the Engineer, and whether or not due to fault of the Contractor, shall be at the expense of the
Contractor. Excavation taken out to a greater depth than is necessary shall be filled to the required level with concrete
of appropriate class or other material approved by the Engineer. All such excess excavation and over excavation shall
be filled at the expense of and by the Contractor.

The bottom and side slopes of excavation against which concrete is to be placed shall be finished accurately to the
dimension shown on the drawings or as prescribed by the Engineer and the surface so prepared shall be moistened

any point the natural foundation material is disturbed during the excavation process or otherwise, it shall be
compacted in place to 90% of MDD (AASHTO T-180 (D) or it shall be removed and replaced with suitable earth
materials and 90% of MDD (AASHTO T-180 (D) or concrete at the expense of the Contractor. There will be no
payment for excavation conducted beyond the lines and grades shown on the drawing which the contractor may make
for his own convenience.
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2.04 Removal of topsoil

Immediately after clearing operations and before excavation commences, topsoil shall be removed, where and to such
depth as directed (not less than 30 cm), from the surfaces of borrow area, the stockpile sites, the areas to be back-filled
and the areas of the Works where surface excavation is required. Removal of topsoil from disposal areas will not be
required. Topsoil shall be removed within 2m outside the limits of required excavation and the surface shall not be
disturbed beyond these limits. Stripping of the top soil has to be carried out as directed by engineer-in-charge to attain
firm foundation for the works to be carried out. Topsoil is defined as the surface or top layer of soil, including find
roots, the herbaceous vegetation and overlying grass and is characterised by the presence of organic matter.
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2.05 Embankment Earth-filling
Materials of the groups A-1, A-2-4, A-2-5 or A-3 as classified according to AASHTO-M145 or coarse-grained soil of
Unified soil classification system (USCS) shall be used for embankment construction and subgrade preparation.
Material for filling shall be obtained from approved sources or selected from excavations which complies with the
specification requirements and shall contain no organic, plastic or undesired perishable matter. It shall be well graded
to ensure a dense, stable and homogeneous fill when compacted. All embankments shall be constructed to the lines
and levels shown on the drawings or as directed by the Engineer,
During placing and spreading, the materials should be thoroughly compacted by hand tampers or mechanical
compactoss. The distribution of the materials shall be such that the tamped materials will be homogenous and free
form lenses, pockets, streaks or other discontinuities. Compaction of the embankment materials shall be conducted in
layers not exceed 15 cm compacted thickness to 90% of MDD (AASHTO T-180 (D) and the moisture content shall
equal to the optimum moisture content +2%, Maximum size of material shall not exceed 7.5¢m,
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2.06 Trench Excavation

Trenches for all pipe lines and culverts shall be excavated to required lines and bottoms taken out to the exact
gradients using profiles and boning rods or other suitable devices. The trench shall be of sufficient width to enable the
pipes to be properly laid and jointed. No excavation shall be filled in or covered with concrete until the Engineer has
inspected it and the Contractor has been authorised to proceed with the works. All surplus excavated materials from
such excavation not required for refilling shall be carted away to tips or otherwise disposed of, as directed. All
excavations shall be kept dry and all bating and pumping timbering shoring and supporting of sides that may be
required, and any refilling, ramming and disposal of surplus materials necessary in carrying out the excavations and
back filling of trenches shall be included in the prices of excavations. Special care shall be taken to provide a solid bed
for the barrels of the pipes and where a concrete bed is not specified, the floor of the trench shall be properly shaped
to receive the socket. The length of the trench open ahead of pipe laying shall not exceed 200 m.
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Trenches shall have a width not less than that shown on the drawings and shall have vertical sides unless the Engineer
has approved the use of sloping sides in lieu of timbering, The bottom 50 mm of trench shall be left undisturbed until
immediately before the pipe is to be laid when it shall be trimmed accurately by hand to the correct grade. If no
bedding is required joint holes shall be formed as necessary so that the pipe, when laid is bedded on the entire length
of its barrel on the firm and undisturbed bottom of the trench.
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2.07 Rock cutting in trenches for pipes

The prices inserted in Bills of Quantities shall be held to cover all expenses in connection with excavating the rock
back filling after laying of pipes and disposing of surplus materials as directed by the Engineer.
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2.08 Refilling of slips, over excavation, etc.

The Contractor shall fill with approved material and consolidate all voids formed by over excavation, slips, rain,
flooding or any other cause whatsoever at his own expense and to the satisfaction of the Engineer,
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2.09 Back filling
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In all excavations where the excavated material is required to be returned to the excavation as backfill, suitable material
shall be set aside during excavation and shall be kept free from contamination with top soil, vegetable matter or other
unsuitable material, failing which the Contractor shall at his own expense import suitable material from elsewhere.
Back filling shall not be placed in waterlogged excavations. Backfill material which is in the opinion of the Engineer
too wet, shall be used until it has dried out sufficiently. Excessively dry backfill material shall be watered during
backfill. The Contractor's rates shall allow for any additional costs these measures any may entail.

No back filling shall be carried out without the permission of the Engineer that will normally only be given when the
Work has been inspected, tested and approved. After such permission has been given back filling shall be carried out
as soon as possible. The utmost care shall be taken to ensure that no damage occurs to the Works and compaction
methods employed shall be approved by the Engineer and shall ensure that excessive loads are not placed on pipes or
structures upon or around which the backfill is being placed.

Unless specified otherwise all back filling shall be carried out in layers not exceeding 150 mm , such layers being
brought up evenly around and above the work and well consolidated before the next layer is placed. Where
compaction is carried out by hand, rammers of not less than 4 kg in weight shall be used and the ratio of men
employed in ramming and filling shall be two to one.
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2.10 Back filling of trenches

Back filling of trenches up to a level of 200 mm above the pipe shall be carried out with suitable fine material with a
maximum particle size of 20 mm and shall be placed in layers not exceeding half the diameter of the pipe, kept at the
same level on each side of the pipe, and carefully rammed under and around it to a density of 90% Modified
AASHTO.
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211 Borrow Pits

If because of an insufficiency of suitable material for use in back filling of trenches, road formation or if because of
other circumstances the Engineer so agrees or orders, the Contractor shall supply such materials from borrow pits.
The Contractor shall obtain the approval of the Engineer to the location of borrow pits and shall adhere to
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instructions in regard to the area, width, depth and slope of the borrow pits and also to the depth of overburden if
any, which has to be removed. Prior to excavating materials from borrow pits, the Contractor shall strip all unsuitable
overburden and lay it aside. The use as fill of this and other unsuitable material will not be permitted.

After the use of a borrow pit has been finally discontinued, the overburden and any other unsuitable material
previously laid aside shall be replaced in the pits, spread and levelled as required. The sides of the borrow pits shall be
graded and the whole area shall be left in 2 tidy, regular and self-draining state, all to satisfaction of the Engineer. In
case of payment for imported fill such fill will be measured solid, after compaction net as shown on Drawings. Supply
of material from borrow pits shall, except where otherwise specified, be deemed to cover supply, spreading and
compaction of the fill in the works and any other costs the Contractor might have including negotiations with owners,
stripping and handling of overburden and the satisfactory reinstatement after completion.

25 s U Borrow pits
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212 Disposal of Surplus Material

The Contractor shall not, during the construction of the works, allow any accumulation of surplus earth, rock, clay or
other material removed from the excavations and not required for refilling. As trenches are refilled or work is

completed the surplus material from excavations, bricks and other rubbish or waste matter shall at once be removed,
the surface properly restored and sites, roadways and footways left clear.
In general and if approved of by the Engineer surplus soil, but not rubbish or rock

Engineer.
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213 Compaction

Compaction shall be carried out using suitable equipment or hand rammers. Earth shall be slightly moist at the time of
compaction and compacted in layers not exceeding 200 mm lose thickness and 15 cm compacted thickness. where
machinery is used and 100 mm thick where hand-held equipment is used. Granular fill shall be com

pacted to ensure
that it has reached minimum volume. Filling around structures shal

I be carried out carefully to avoid damage.
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2,14 Random backfill at 90%

Random backfill at density of 90% Modified AASHTO shall be deposited in horizontal layers not more than 150 mm
thick after being compacted, and shall be brought to the moisture content required for the purpose of compaction as
instructed by the Engineer and the moisture content shall be uniform throughout each layer. The density of
compacted random backfill shall not be less than 90 per cent of the maximum dry density obtained by compaction or,
where the backfill is a cohesion less, granular material to a field dry density not less than 1950 kg/m3. Random backfill
shall be placed carefully in the vicinity of any structure so as not to damage the structure.
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2.15 Field Embankment/Backfill Test

The field embankment,/backfill test shall be made in such a manner as to obtain the optimal passage number of
compaction equipment in relation to the thickness of layer after spread to attain the highest dry density of the
embankment after compaction, and to obtain the allowable moisture content range of the materials.

No separate payment shall be made for the field embankment/backfill test. All costs of furnishing materials, labours,
conistruction equipment and executing the field embankment test/backfill shall be included in the unit rates for
applicable embankment/backfill items in the Bill of Quantities.

The Contractor shall carry out the control tests on fill materials as required in the Specification as and when required
by the Engineer. Tests required are:

®  Specific Gravity Test, one test per each soil type is required.
®  Moisture Content Test shall be conducted during each field density test.

*  Soil classification, (USCS for buildings and hydraulic structures and AASHTO for roads and bridges) one
classification for each soil type is required.

®  Grain Size Analysis, one test per each soil type but not less than one per each 1000 CUM of the fill material.
®  Liquid limit, one test per each soil type but not less than one per each 1000 CUM of the fll material.
® Plastic Limit, one test per each soil type but not less than one per each 1000 CUM of the fll material.

¢ Compaction Test, one test per each 465 square meters of the compacted area, but not less than two tests per
each compacted layer. For roads one test per 100-meter length of the road in zig-zag fashion,

®  MDD-test, one test per each material type is required but not less than one test per each 10000 CUM of the
fill material.

® CBR Test, one test per each soil type is required.

The Contractor shall provide the necessary equipment, labour and transport equipment for carrying out the sampling
and testing in the Laboratory. The soil samples shall be stored and tested at the Laboratory under the supervision of
the Engineer.
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2.16 Measurement of and Payment for Earthworks

The tendered prices for earthworks shall include for all associated work such as setting out in plan and in level, side

sloping, timbering, shoring strutting, storm water protection, dewatering, draining, trimming to line and level or grade,

removing tree roots and obstructions as specified disposal of soil and surplus material, testing to confirm compliance

with the specification and all other contingent works not billed specifically.

All excavations shall be measured net to the lines and levels specified on the drawings or otherwise by the Engineer.

Where not specified by the Engineer to the contrary sides of excavations shall be taken as vertical. The depth of

excavation shall be taken as the depth from the actual cleared ground level to the formation level specified by the

Engineer or, in the case of trench excavation for sewer, wate, drainage or other pipes or culverts to the invert level

specified by the Engineer. The Contractor shall be deemed to have allowed in his rates for any additional excavation:
"  Necessary to accommodate the thickness of pipes or culverts and the specified bedding.

Necessary to accommodate the joints of pipes or culverts

*  Due to inadvertent over break.

®  Due to over break in rock specified elsewhere for trench excavations for pipelines.
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PART 3
3. CONCRETE WORKS

3.01 Concrete General

Concrete shall consist of cement, graded fine aggregate, graded crushed coarse aggregate, water, silica fume and
admixture if any thoroughly mixed, placed, compacted and cured as specified.

All concrete work shall be carried out in accordance with ACI and ASTM standards.

Before starting concreting the Contractor shall obtain formal written permission for concreting from the Engineer or
his representative on site. The Engineer or his representative shall allow concreting after ascertaining the required
lines and levels, suitability of formwork, availability of required plant and labour, proper fabrication and spacing of the
steel bars and quality and quantity of cement and aggregates.
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3.02 Cement

All cement shall be from teputable manufacturers and conform to international standards (ASTM C 150, EN or BS
12). Cement shall be stored where it cannot be damaged by rain or moisture and shall be free of lumps when used.
Sulphate-resisting cement shall be used for foundations and ordinary Portland cement for other works or as directed
by Engineer or his representative.

Below are some guide lines for selecting the different types of cement to be used in different types of structures under
different environmental conditions (exposure class).

4. For normal mass concrete(e.g. dam body, thick dam facing concrete, bridge piers, amass foundation
concrete and other concrete where the heat of hydration must be coped and are not subject to sulphate
attack) ASTM C 150 Portland cement type-II ,type-IV or cement type-I plus at least 25% fly ash or 5%
silica fume will be used.

Fly ash and other type of pozzolan must comply with the requirements of ASTM C 618,

b.  For staff accommodation buildings normal Portland cement (ASTM C150 Portland type-1 cement) will
be used, except the foundation concrete if are in contact to soil with high sulphate content or 5% silica
fume.

¢ In concrete which will be in contact to soil with high sulphate content or concrete subject to water
having high sulphate content, sulphate resisting cement (type-V cement) which complies with ASTM C
150-type-V will be used.

d.  For normal hydraulic structures, which are not in contact with either soil of high sulphate content or
water of high sulphate content, Portland cement type-I which complies with the specification of ASTM
C 150 will be used with 5% silica fume.

Once the type of cements is selected based on the required type of structure and environmental condition then the
quality tests (chemical composition and physical requirements) will be conducted in a NWARA approved laboratory.
In addition to this, mill certificate of the cement production factory will be submitted by contractor to NWARA
review
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3.03 Tests on Cement
Before any cement is ordered or brought on to the site, the Contractor shall submit to the Engineer a detailed list of
the sources, country or countries of origin and manufacturer’s brand names of the types of cement which he proposes
to use.
The Contractor shall submit to the Engineer, without charge, test certificates relating to each consignment of cement.
Each certificate shall show that a sample of the consignment has been tested by the manufacturer or by an approved
laboratory and that it complies in all respects with the requirements of the Technical Specifications.
The cement will be tested in accordance with and shall meet the requirements of the relevant ASTM C 150 Code.
The Engineer shall take samples from each delivery of cement and the contractor will test it in presence of the
Engineer in NWARA approved laboratory without any extra charge.
The Engineer may call for new tests, at the Contractor’s expense, in particular if the cement has been stored for a long
time, to check the cement is still conforming to the requirements.
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3.04 Cement Measured by Weight

All cement, sand and aggregates used in the works shall be measured by weight according to the approved mix design.
Cement from partly filled or unsealed bags shall not be used. In the case of cement, direct weighing of the cement
shall be carried out for batching because of the varying density of cement. However, in the case of sand and

aggregates, standard density is considered and the weight is converted into volume and batching will be done
accordingly.
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3.05 Rejection of Cement

Notwithstanding the receipt of the test certificate as required by Clause 3.03, tests on Cement, and the approval of the
Engineer, the Engineer may reject any cement as a result of further tests on compressive strength, setting time and
chemical composition. The Engineer may also reject cement which has deteriorated owing to inadequate protection or
other causes or in any other case where the cement is not to his satisfaction. Re-tests, if required, are at the
Contractor’s expense. The Contractor shall remove all rejected cement from the site without delay and at his expense.
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3.06 Concrete Aggregates
At least 60 days ago and before commencement of the concrete work, quality tests on the concrete ingredients must
be conducted as described below:
A Coarse aggregate: Coarse aggregate must be crushed stones or crushed rocks and must complies with the
standard specification of ASTM C33.
B. Fine aggregate: Fine aggregate must be washed and free of clay, silt and organic material. and must complies
with the standard specification of ASTM C33.
C. Testing of fine and coarse aggregate: All the quality tests mentioned in section 12 of ASTM C33 must be
conducted, before using of aggregate in the concrete mix. Only aggregate that meets the requirements of
ASTM C 33 is permitted to be used in concrete work.
Nominal Maximum size of aggregate shall be 20mm for normal reinforced concrete of hydraulic structures, 75mm for
Mass concrete, 50mm for roller compacted concrete. Maximum size of aggregate for buildings shall be the smallest of
one third of the slab thickness, one fifth of the small dimension of the form and three fourths(3/4) of the spacing
between the reinforcing bars.
All concrete aggregates (sand & gravel) shall be furnished by the Contractor from any source approved by the
Engineer. They shall be free from organic material, lumps of soft material, clay, chalk, lime, peat, loam, soft clayey
shale or decomposed stone, vegetable and other impurities that may be harmful to concrete.
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3.07 Water for Concrete
Clean fresh water is to be used for the mixing of all concrete and mortar. Water that is safe to drink shall be
considered suitable for making concrete. The water to be used in concrete shall be potable, clean fresh water from an
approved supply and comply in all respects with the requirements of the appendix to ASTM C 1602 and shall not

contain dissolved salts or other impurities exceeding 500 ppm and shall not have a pH value lower than 6.3 or more
than 8.
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3.08 Steel Reinforcing Bars and structural steel
A.  Steel Reinforcing Bars for concrete

The reinforcement shall be obtained from an approved source and all necessary certificates of quality should be
provided upon the request of the Engineer.

The reinforcement must be grade 60 and must comply with the requirements of ASTM A 615. Grade 40 steel is not
allowed to be used. Chemical composition will be accepted based on the valid mill certificate of the production factory
and strength, elongation and bend tests will be conducted for each delivery of each size of the reinforcement.

The Contractor shall supply samples or reinforcement from the stocks on site when required by the Engineer and
shall forward the samples for testing as directed.

The Contractor shall prepare test specimens of steel reinforcement to be used in the works. Test specimens shall be
taken in the presence of the Engineer and shall be of a size sufficient to carry out the specified test. The test
specimens shall be tested in an approved laboratory and the certified copies of the results of the tests shall be
submitted to the Engincer. The specimen shall be tested for bending and tensile properties. The methods and
requirements for testing shall be carried out in accordance with the applicable specifications of relevant ASTM.

The Contractor shall be responsible for the accuracy of the cutting, bending and placing of the reinforcement.
Reinforcement will be inspected for compliance with the requirements as to grade, size, shape, length, splicing
locations, position and amount after it has been placed.

Reinforcing bars or fabric shall be accurately placed and secured in position so that there will be a clear distance of at
least 25 mm between the bars or fabric and any adjacent embedded metal work and so that the bars and fabric will not
be displaced during the placing of concrete, and the Contractor shall ensure that there is no disturbance of the
reinforcing bars or fabric in concrete that has already been placed.

Chairs, hangers, spacers and other acceptable metal, plastic or concrete supports may be furnished and used by the
Contractor for supporting reinforcing bars or fabric.

All reinforcement bars shall, immediately prior to placing, be free from loose mill scale, loose rust, oil, grease, dirt or
other foreign matter. Reinforcement is to be placed and secured in the exact position as indicated on the drawings and
kept in the correct position in the forms without displacement during the process of vibrating, tamping and ramming
the concrete in place. All free ends of the plain round bars shall have hook as shown on the drawings or as directed by
the Engineer. Bars shall be bound together with best mild steel wire which shall be twisted tight with proper pliers.
The free ends of the binding wire shall be bent inward,

Concrete clear cover for reinforcement shall be 10cm for all hydraulic structures and 15 cm for stilling basin. For
buildings the concrete cover shall be per ACI 318-014 requirements.

The Contractor must inform the Engineer of the completion of any reinforcement in time, in order to facilitate its
inspection and check of conformity with the Working Drawings well before the concrete is placed. Relevant
formalities shall be agreed upon between the Contractor and the Engineer at the appropriate time.

When the reinforcement has been placed and is ready for concreting, it will be inspected by the Engineer, and no
concrete shall be placed until the reinforcement has been approved by him. The Contractor shall inform the Engineer
at least 48 hours in advance of his intention to have the reinforcement ready for inspection.

(B) STRUCTURAL STEELS (Steel girders, plates, and other shapes)
Structural steel must comply with the specification of ASTM A6 and the specific ASTM designations mentioned there
for each specific product and type of the steel and normally grade 36 ksi shall be used.

Construction shall be conducted per the requirements of AISC and the welding shall be conducted as per the
requirement of AWS.
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3.09 Drawings and Bar Lists

Steel reinforcing bars or fabric shall be placed in concrete where shown on the Drawings or directed.

A bar bending schedule may be provided for the Contractor's convenience, but does not constitute a Contract
Document. The Contractor shall prepare for additional structures, in an approved manner, reinforcement detail
drawings showing reinforcement bar lists, bar placement details and bar bending details for each structure, if not
provided by the Engineer.

All reinforcing bars shown on the reinforcement detail drawings shall be identified on the bar lists in accordance with
the standard reinforcing bar shapes as shown on the Drawings.

All bar lists shall be identified with the relevant reinforcement detail drawing and all bars scheduled on the bar lists
shall be defined and dimensioned in a manner approved by the Engineer.
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3.10 Storage of Steel Reinforcement

Steel reinforcement shall be stored above the ground on platforms, skids or other approved supports, and shall be
protected from mechanical injury and surface deterioration caused by exposure to conditions producing rust.
Different types and dimensions of reinforcement shall be kept separately.
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311 Cover to Reinforcement

Concrete clear cover for reinforcement shall be 10cm for all hydraulic structures and 15 cm for stilling basin. For
buildings the concrete cover shall be per ACI 318-014 requirements.

- Cover shall be maintained by the use or minimum practical number of purposes made concrete blocks or approved
spacers. Concrete spacer blocks shall be made from cement, sand and small aggregate to match the mix proportions of
the surrounding concrete as far as is practicable to ensure comparable strength, durability and appearance. The cost of
spacer blocks and chairs shall be included in the Contract Rates,
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3.12 Concrete Classes
The classes of concrete to be used in the Works shall be as shown on the Drawings, Bills of Quantities or as directed
by the Engineer. The concrete is classified on the basis of its compressive strength at twenty-eight (28) days as well as
the maximum size of the aggregate as shown below :
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Concrete Max  Concrete Characteristic Maximum Maximum Approx.
Slump (mm) Class cylindrical Aggregate water/ cement - cement
strength at 28 size(mm) ratio (%o) _content
days (kg/cm?) : :
100 M28 280 19.1 45 420
75 M25 250 20 45 400
75 M20 200 20 45 400
75 M15 150 20 50 310
100 M10 100 20/80 55 220
100 M5 50 20 60 170
Type | Description gt SRS i L
M28 For all structural reinforced concrete in hydra
Reinforced concrete for concrete lining in canals and unexposed structures if advised by the
M25 designer.
M20 For all plain mass concrete .
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M15 For all lean concrete
M10 Plain concrete for mass concrete/ ordinary plain concrete
M5 Plain concrete for foundation and filling purpose (blinding).

Note: If there is conflict among the BOQS, Design drawings and specification, they safest value of strength shall be
considered by the contractor without any additional payment,
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3.13 Mix Design of Concrete

Mix design must be conducted per ACI 211.1 and ACI 214R-02 at least 60 days ahead of the concrete commencement
and must be submitted to the Engineer review along with all the quality tests.

All concrete shall be air-entrained concrete, except the concrete which is not exposed to air.

Under field conditions, the Contractor shall make trial mixes for cach class of concrete using the same type of
Constructional Plant and the same materials as are proposed for the Permanent Works. The Contractor shall give 24
hours' notice of such trials to enable the Engineer’s Representative to attend.

The Contractor shall not commence concreting in the Permanent Works until a trial mix design for the class of
concrete required has been approved by the Engineer.

Mix Design shall be the contractor’s sole and ultimate responsibility.

If the samples strength derived from these tests do not reach the desired value, the mix shall be redesigned at no extra
cost to the Employer.

Adjustments to the concrete mix proportions will only be made if, in the opinion of the Engincer, such adjustments
are necessary.

The Contractor shall not alter the mix proportions or the source of supply of any of the ingredients without having
previously obtained the approval of the Engineer.
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3.14 Consistency

The concrete shall be of such consistency that it can be readily transported, placed and compacted in the Works
without segregation of the materials. The resulting concrete shall be uniform and free from honey-combing. The
consistency of the reinforced concrete as determined by the slump test shall be within the range of 5 ¢m to 10 ¢cm and
for plain mass concrete the slump shall be 5 to 7.5 cm. Samples for slump determination will be taken from the
concrete during placing in the formwork.
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3.15 Estimation of Air content and admixture

The approximate amount of air to be expected in normal concrete and air entraining concrete according to the
approved mix design. The Value of air —content shall be 4% to 6%.

¢ Air-entraining admixture shall confirm to ASTM C260.

®  High Water reducing and other admixture if any shall confirm to ASTM C494 or equivalent to Sika and
Isomat.

®  Admixtures can be accepted based on the manufacturer certificate.

Concrete mix design advice and recommended measures with Sika/Isoma :
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Components | Specification Example formula Dosage
Aggregates complies with ASTM C33, fine All aggregate sizes are As per mix
aggregate shall be washed and possible as per clause 3.12 design
coarse aggregate shall be crushed | and 3.13
aggregate.
Cement Any cement Which complies Target cement paste volume | As per mix
with ASTM C-150 as low as possible for the design but not
respective placing method less than clause
1312
Water Clean mixing water, free of fines | content w/c-ratio according | < 0.45
complies with ASTM C 1602 to standards with regard to
exposure class
Concrete complies with ASTM C260 and | Sika or any other brand As per the
admixtures ASTM C 494 which complies with the manufactures
Specs. catalogue
Silica Fume Complies with ASTM Sika Fume or Silica Fume Not less than
5%

3.16

The costs of all sampling, transport of sam

These costs shall be deemed to be included in a

for testing.

Costs of Testing and Sampling of Concrete and Concrete Materials

ples and testing in connection with the concrete shall be in accordance with
the Conditions of Contract and these Technical Specifications and such costs are to be borne by the Contractor.

nd covered by the Bill of Quantities and there will be no extra payment
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3.17 Compliance with Strength Requirements

The compressive strength of the concrete shall be based on the compression testing of concrete cylinders made and
tested in accordance with Specification. Of the six cylinders made from each sample of fresh concrete and cured in the
laboratory, three will be crushed at 7 days and the other three at 28 days. The average of the three 28-day strengths will

be taken as the test result. Compliance with the specified strength requirements shall always be judged on the 28-day
test results according to ACI 318.

If the result of the three consecutive tests (each test is the average of two cylinders) tested at 28 days is less than the

design strength, and or the strength result of each single cylinder is less than by more than 3.4 MPA than the required
strength, the concrete shall be rejected.

In case, seven (7) days strength shows less than seventy (70) percent of the twenty-eight (28) days mean strength (in
case of type-1 cement), Engineer may stop further work on that particular portion of concrete, unless twenty-eight
(28) days strength gives satisfactory results.
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3.18 Concrete Sampling and Testing

During manufacture and placing of concrete, at least one set (six cylinders) of strength test specimens shall be casted
in accordance with ASTM C 31/C 31M for each 100 yd3 (76 m3), or fraction thereof, of each class of concrete for
each structure placed in any one day. Higher rates of sampling and testing may be used at the start of the Works to
establish the quality quickly or during periods of production when quality is in doubt.

All samples shall be random samples, taken in the presence of the Engineer, moulded and cured and tested in
accordance with the requirements of ASTM and ACL
The Contractor shall provide the necessary equipment, labour and transport for carrying out the sampling and testing
in the proposed and approved Laboratory by Engineer.

"The concrete test samples shall be stored an