SPECIFICATION INDEX



Name of Work : Reconstruction of High Level Major Bridge at CH. 7/00 to 7/20 Near Umarkui Village on Sagbara - Borda - Sherula

Road Km 0/00 to 10/800 Ta. Sagbara Dist.Narmada (Bridge Diversion)

SPECIFICATION INDEX
Sr. No. ITEM DESCRIPTION Applicable Specification Specification Booklet
Attached
1 2 3 4
1 Clearing and grubbing site/road/land [including uprooting all vegetation, grass, bush As per separate sheet As per separate sheet
shrubs, saplings and trees with girth, removal of stumps of trees of girth of all attached attached

sizes including removing stumps of trees cut earlier and disposal of]
unserviceable materials and stacking of serviceable materials as directed by
Engineer with all leads and lifts etc. complete as per specification. before
commencement and after completion of the work.

Detailed survey of site using Total station, and Marking out the centre line of]
bridge along longitudinal and transverse axis, and taking Various utilities and all
other details of all component , structures, boundary and complete line out and
levelling with precise levels wusing total station /theodolite including
constructing necessary CC pillars for lines and levels and establishing
necessary bench marks including making AUTOCAD drawings showing all
levels, details of utilities, boundary etc all and providing soft copies in

As per separate sheet
attached

As per separate sheet
attached

Providing and installation of Dbarricades including supplying, painting
with fluorescent paint and fixing CGI sheets 24 SWG of 1.8 m height and M.S.
Posts angle 40 x 40 x 5 mm at 2.0 m c/c and dismantling the same after
completion of work as directed by Engineer and as per site requirements.

As per separate sheet
attached

As per separate sheet
attached

Excavation for foundation in sand, gravel, clay soft soils and murrum (Soft and
Hard ) etc. Including shoring, strutting dewatering including pumping as
necessary, backfilling the trenches with suitable excavated material in layers of 15
to 20 cms and disposing of the surplus excavated stuff with all leads and lift |,
preparation of bed for concreting of foundations etc. complete as directed by
Engineer and as per specification. (a) Depth upto 3.0m.

As per separate sheet
attached

As per separate sheet
attached

Excavation for foundation in sand, gravel, clay soft soils and murrum (Soft and
Hard ) etc. Including shoring, strutting dewatering including pumping as
necessary, backfilling the trenches with suitable excavated material in layers of 15
to 20 cms and disposing of the surplus excavated stuff with all leads and lift |,
preparation of bed for concreting of foundations etc. complete as directed by

Engineer and as per specification. (a) Depth from 3.0m. to 6.0m.

As per separate sheet
attached

As per separate sheet
attached




Name of Work : Reconstruction of High Level Major Bridge at CH. 7/00 to 7/20 Near Umarkui Village on Sagbara - Borda - Sherula

Road Km 0/00 to 10/800 Ta. Sagbara Dist.Narmada (Bridge Diversion)

SPECIFICATION INDEX
Sr. No. ITEM DESCRIPTION Applicable Specification Specification Booklet
Attached

6 Excavation for foundation in sand, gravel, clay soft soils and murrum (Soft and As per separate sheet As per separate sheet
Hard ) etc. Including shoring, strutting dewatering including pumping as attached attached
necessary, backfilling the trenches with suitable excavated material in layers of 15
to 20 cms and disposing of the surplus excavated stuff with all leads and lift ,
preparation of bed for concreting of foundations etc. complete as directed by
Engineer and as per specification. (a) Depth from 6.0m. to 9.0m.

7 Excavation in large boulders and soft rock by welding including shoring, As per separate sheet As per separate sheet
strutting and dewatering as necessary and disposing of the excavated stuff as attached attached
directed.

8 Providing and laying in situ M-15 grade bedding concrete in foundation / below pile As per separate sheet As per separate sheet
cap including dewatering, shuttering, mixing in mechanised batch mix plant, attached attached
compacting, curing etc. complete true to level and position as directed by
Engineer and as per specification.

9 Providing and laying in-situ RCC M-35 grade Controlled Cement Concrete in As per separate sheet As per separate sheet
foundations of piers, abutments, return wall, pile caps etc. including centering, attached attached
shuttering, mixing in mechanised batch mix plant, compaction, curing and
dewatering if necessary, excluding reinforcement as per specification and as
directed by Engineer.

10 |Providing and placing in position High Yield Strength Deformed (HYSD) As per separate sheet As per separate sheet
bars reinforcement (TMT Fe 550D grade) with fusion bonded epoxy coating attached attached
conforming to IS 1786 of all categories for piers, abutments, returns and
retaining wall including cutting, bending, hooking and tying with 18 gauge mild
steel binding wires, supporting in position to ensure lines and levels
during concreting, maintaining proper cover / spacing etc. complete as per
specification and detailed drawing.

11 |Box cutting the road surface to proper slope, and chamber for making a base for As per separate sheet As per separate sheet

road work including removing the excavated stuff and depositing on the road side
as directed up to all lead & Lift.

attached

attached




Name of Work : Reconstruction of High Level Major Bridge at CH. 7/00 to 7/20 Near Umarkui Village on Sagbara - Borda - Sherula

Road Km 0/00 to 10/800 Ta. Sagbara Dist.Narmada (Bridge Diversion)

SPECIFICATION INDEX
Sr. No. ITEM DESCRIPTION Applicable Specification Specification Booklet
Attached
12 [Earth work in embankment using selected soil and hard murrum, approved by As per separate sheet As per separate sheet
engineer in charge, with contractor's own earth by all lead, and lift, including attached attached

breaking clods dressing with all lead and lift including watering rolling and
consolidation of subgrade in layers of 300 mm or as directed by engineer in
charge, at OMC to required dry density including filling the depressions
which occur during the process using power roller 8T to 10T

13

Construction of Granular Sub Base (GSB) / Granular Sub Base (GSB) cum
Drainage Layer by providing coarse graded material/crushed stone, spreading
in uniform layers with motor grader on prepared surface, mixing by mix in
place method with rotavator at OMC, and compacting with vibratory roller to
achieve the desired density, including all material, labour, machinery with all
leads and lifts etc. complete as per MORTH specification Cl 401. For Grading - I

As per separate sheet
attached

As per separate sheet
attached

14

Construction of Granular Sub Base (GSB) / Granular Sub Base (GSB) cum
Drainage Layer by providing coarse graded material/crushed stone, spreading
in uniform layers with motor grader on prepared surface, mixing by mix in
place method with rotavator at OMC, and compacting with vibratory roller to
achieve the desired density, including all material, labour, machinery with all
leads and lifts etc. complete as per MORTH specification Cl 401. For Grading -
VI Material

As per separate sheet
attached

As per separate sheet
attached

15

Providing and Laying dense graded Bituminous Macadam (Grading II) of 50 mm
thickness with mixing in drum mix plant using crushed aggregates of
specified grading, premixed with VG-30 bituminous binder @ 4.5 percent by
weight of total mix and filler, transporting the hot mix to work site, laying
with a hydraustatic paver finisher with sensor control to the requried grade,
level and alignment, rolling with smooth wheeled, vibratory and tandem rollers to
achieve the desired compaction as per MoRTH specification clause No. 505
complete in all respects.

As per separate sheet
attached

As per separate sheet
attached




Name of Work : Reconstruction of High Level Major Bridge at CH. 7/00 to 7/20 Near Umarkui Village on Sagbara - Borda - Sherula

Road Km 0/00 to 10/800 Ta. Sagbara Dist.Narmada (Bridge Diversion)

SPECIFICATION INDEX
Sr. No. ITEM DESCRIPTION Applicable Specification Specification Booklet
Attached
16 |Mixed Seal Surfacing - Providing, laying and rolling of open - graded premix As per separate sheet As per separate sheet
surfacing of 25 mm thickness composed of 11.2 mm to 0.9 mm aggregates using attached attached

Viscocity grade bitumen to required line, grade and level to serve as a wearing
course on a previously prepared base, including mixing in a suitable hot mix plant of]
appropriate capacity not less than 200 tonnes/hour, laying and rolling with a smooth
wheeled roller, finished to required leveland grades.

17 [Providing and fixing guard stone as per IRC type design including white As per separate sheet As per separate sheet
washing, etc. complete including fixing in CC 1:5:10. attached attached

18 |Providing and fixing post and pipe railing as per detailed drawing including As per separate sheet As per separate sheet
3 coats of painting to steel works complete. attached attached

19 |Providing and laying Pitching on slopes laid over prepared filter media As per separate sheet As per separate sheet
including boulder apron laid dry in front of toe of embankment complete as per attached attached
drawing and Technical specifications

20  |Prime coat (Providing and applying primer coat with bitumen emulsion -SS1 on As per separate sheet As per separate sheet
prepared surface of granular Base including clearing of road surface and spraying attached attached
primer at the rate of 0.75kg/sqm using mechanical means.) 7.5 Kg/ 10 Sqm

21 |Providing and applying tack coat with bitumen emulsion using emulsion pressure As per separate sheet As per separate sheet
distributor at the rate of 0.25 kg per sqm on the prepared bituminous cleaned with attached attached
mechanical broom. 2.5 Kg/ 10 Sqm

22 |Road marking with hot applied thermoplastic paints with reflectorising glass As per separate sheet As per separate sheet

beads on bitumin surface providing and laying a hot applied thermoplastic
compound 2.5 mm thick including reflectorising glass beads @ 250gms per sqm
area, thickness of 2.5mm is excluding of surface applied glass beads as per
IRC:35-2015.the finished surface to be level , uniform and free from streaks and
holes. Zebra patta/bump patta lane /center line/edge line/cut patta.The white
color marking should provide liminance coefficinet on cemend road shall be min
130 mcd/m2/lux and asphalt road shall be min 100mcd/m2/lux during the service
life during the day time.the marking should meet the performancecriteria for
night time reflectivity, wet reflectivity and skid resistance as mentioned in the
section -15 of IRC 35-2015.warranty for retro reflectivity shall be two year

attached

attached




Name of Work : Reconstruction of High Level Major Bridge at CH. 7/00 to 7/20 Near Umarkui Village on Sagbara - Borda - Sherula

Road Km 0/00 to 10/800 Ta. Sagbara Dist.Narmada (Bridge Diversion)

SPECIFICATION INDEX
Sr. No. ITEM DESCRIPTION Applicable Specification Specification Booklet
Attached
23 |Cat eye/Road stud/ RPM:Supplying of Twin Shanks Raised pavement markers made As per separate sheet As per separate sheet
of polycarbonate and ABS moulded body and reflective panels with micro prismatic attached attached

lens capable of providing total internal reflection of the light entering the lens face
and shall support a load of 13635kgs.tested in accrodance to ASTM D 4280
type H and complying to specifications of category A of MORTH circular
No RW/NH/33023/10-97-DO  1II Dt 11.06.1997. The

height,width and length shall not exceed 20 mm,130 mm and 130mm and with
minimum reflective area of 13 Sqcm on each side and the slope to the base shall
be 35+/-5 degree. The strength of detachment of the integrated cylindrical
shanks,( of diameter not less than 19+/-2 mm and the height not less than 30+/-2
mm) from the body is to be a minimum value of 500 kgf. Fixing will be by drilling
hole on the road for the shanks to go inside, without nails and using epoxy
based adhesive as per manufacturers recommendation and color of the marker
should be as per the IRC 35-2015 and as directed by engineer-in-charge.

24

Diversion Ahead Sign :-Providing and fixing sign boards made out of 2mm
aluminium sheet / 4mm ACP (Aluminum composite Panel); size 180x60 cms.
rectangular as per design of IRC-67-2012. Pre treated with phospheting
process & acid etching; coated with one coat of epoxy primer and two
coats of best quality epoxy paint

;reflectorised  with  Micro  Prismatic  Grade retro refiectivesheeting of]
Type-11 as per ASTM D-4956 and latest M.O.S.T.Specifications; 3.1 mtr long
stand post (2 Nos.) of 50 x 50 x Smm / 50NB Circular MS Pipe as required
and frame fabricated from suitable size iron angle of 35 x 35 x 3mm; painted
with bestquality epoxy coatings in black and white bends. The details of
symbol foreach board shall be as per theinstruction of engineer in charge. The
fixing at site shall be in 1:2:4 CC blockof size 45 x 45 x

60 Cms. for each legincluding excavation, curing etc.complete under the
supervision of engineer in charge. A warranty for 10 years for the Retro reflective
sheeting from original manufacturer & a certified copy of 3 year outdoor
exposure test report from third party test lab for the product offered shall be

submitted by contractor. (A) Class-C Type- 11 Retro Reflective sheeting

As per separate sheet
attached

As per separate sheet
attached




Name of Work : Reconstruction of High Level Major Bridge at CH. 7/00 to 7/20 Near Umarkui Village on Sagbara - Borda - Sherula

Road Km 0/00 to 10/800 Ta. Sagbara Dist.Narmada (Bridge Diversion)

SPECIFICATION INDEX

Sr. No.

ITEM DESCRIPTION

Applicable Specification

Specification Booklet
Attached

25

Standard Delineator: Providing and fixing of Standard Metal Delineator consisting
of minimum retro reflective unit exposed area of 330 cm2 white color, full
cube corner micro prismatic non-metallic retro reflective sheeting on each side
conforming with IRC 67 2012 and meeting the coefficient of retro reflection values
as per ASTM D 4956 Type XI table specification. The delineator shall be painted
with powder coat of minimum 40 microns thickness, on top of which retro
reflective sheeting shall be pasted on both sides. The structure shall be
manufactured in roll forming process and shall have height not less than 800
mm above the ground, width not less than 100 mm and shall extend not more than
300mm below the ground while being installed. height of sheeting should be
minimum 150mm whereas width of sheeting should not be less than 75mm
(should be placed every alternative 15cm). The front and back faces of the
delineator should be curved with a radius of not more than 200 mm and with
delta angle (or central angle of curve) lying between 200 and 300, to increase
the visibility of the delineator for vehicles moving in continuous curves. The
delineator shall have grooves across the length to make the reflective sheets vandal
proof. The delineator is meant for application on gaps in median, traffic
islands, dangerous bends, roundabouts, narrow bridges etc. or as desired by site

As per separate sheet
attached

As per separate sheet
attached

Deputy Executive Engineer
Const. R&B Sub-Division
Dediapada

Executive Engineer
Rajpipla R&B Division
Rajpipla




ITEM WISE SPECIFICATION

Item No.1 Clearing and grubbing site/road/land [including uprooting all vegetation,
grass, bush shrubs, saplings and trees with girth, removal of stumps of trees of girth
of all sizes including removing stumps of trees cut earlier and disposal of
unserviceable materials and stacking of serviceable materials as directed by Engineer
with all leads and lifts etc. complete as per specification. before commencement and
after completion of the work.

1.1. Scope

Clearing and grubbing shall be performed less than one month in advance of earthwork
operations and shall consist of cutting, trimming, removing and disposing of all materials such
as trees, tree branches, bushes, shrubs, stumps roots, grass, weeds, anthills, jungle top organic
soil not exceeding 150 mm in thickness, rubbish, loose stones, boulders, etc. which are
undesirable and unsuitable for use in the works, from the designated area of road land,
embankment slopes, drains, cross-draining structures and such other areas as specified on the
drawings or from areas as directed by the Engineer. It shall include grubbing, necessary
excavation, backfilling of pits resulting from uprooting of trees and stumps to required
compaction, handling, salvaging, removal and disposal of cleared materials in accordance with
the requirements of these Specifications.

Reclearing the site of any vegetation, grass shrubs before commencement of work shall be
carried out as directed by the Engineer and shall be incidental to the work of clearing and
grubbing.

1.2. Preservation of Property / Amenities

Roadside trees, shrubs, any other plants, pole lines, fences, signs, monuments, buildings,
pipelines, sewers and all highway facilities within or adjacent to the road which are not to be
disturbed shall be protected from injury or damage by providing and installing suitable
safeguards as shown in the drawing or as approved by the Engineer.

During clearing and grubbing the Contractor shall take all adequate precautions for
preservation of all vegetation adjacent to road land against soil erosion, water pollution, etc.
and where required, shall undertake additional work to that effect. Before starting operations,
the Contractor shall submit to the Engineer for approval, his work plan including the procedure
to be followed for disposal of waste materials, etc. and the schedule for carrying out additional
work where required.

1.3. Conservation of Topsoil

The topsoil removed during clearing and grubbing of site, if suitable for re-use shall be
transported, conserved and stacked as directed by the Engineer. This shall be incidental to
the work.

1.4. Methods, Tools and Equipment

Only such methods, tools and equipment as are approved by the Engineer shall be adopted
for the work. If the area has thick vegetation/roots/trees, a crawler or dozer shall be used for
clearance purposes. All trees, stumps, etc. falling within excavation and fill line shall be cut
to such depth below ground level that in no case these fall within 500 mm of the sub grade.
Also, all vegetation such as roots, under-growth, grass and other deleterious matter unsuitable
for re-use in the embankment/sub grade shall be removed between fill lines to the satisfaction
of the Engineer. On areas beyond these clearing limits trees and stumps required to be removed



shall be cut down to 500 mm below ground level so that these do not present an unsightly
appearance.

All branches of trees extending above the roadway shall be cut or trimmed so as to provide a
clear height of 5 m above the road surface and shoulders.

All excavations below the general ground level arising out of the removal of trees, stumps etc.
shall be filled with material conforming to prescribed requirements and compacted to specified
density, given by the Engineer.

1.5. Removal of Anthills

Anthills both above and below the ground, as are liable to collapse and obstruct free subsoil
water flow shall be removed by excavating to a suitable depth as directed by the Engineer. The
excavated anti-hills material shall be carted away from the site. Cavities in the ground due to
removal of anthills shall be filled with approved material and compacted to specified densities,
as directed by the Engineer.

1.6 Disposal of Materials

All materials including trees, stumps, etc. arising from clearing and grubbing operations shall
be the property of the Government and shall be disposed of by the Contractor as here-in-after
provided or as directed by the Engineer.

Trunks, branches and stumps of trees shall be cleaned of limbs and roots and stacked. Also,
boulders, stones and other materials usable in road construction shall be neatly stacked as
directed by the Engineer. Stacking of stumps, boulders, stones etc. shall be done at specified
spots with all lifts and upto a lead of 1000 m.

All products of clearing and grubbing which cannot be used or auctioned shall be cleared away
from the roadside in a manner as directed by the Engineer. Care shall be taken to see that
unsuitable waste materials are disposed off in such a manner that there is no likelihood of these
getting mixed up with the materials meant for embankment, sub grade and road construction
or causing undesirable environmental conditions.

1.7. Measurements for Payment

Clearing and grubbing for road embankment, drains and cross-drainage structures shall be
measured on a length basis in terms of Hect. Clearing and grubbing of borrow areas shall be
incidental to embankment construction and the rates quoted for the embankment construction
shall be inclusive of it.

Cutting trees upto 300 mm in girth including removal of stumps and roots and cutting/trimming
of branches of trees extending above the roadway shall be considered incidental to the
clearing and grubbing operations. Removal of stumps of trees up to 300 mm girth left over
after trees have been cut by any other agency of the Contractor or Government Hall also be
considered incidental to the clearing and grubbing operations.
Cutting, including removal of stumps and roots of trees of girth above 300 mm and backfilling
to required compaction and removal of stems and roots of trees of girth above 300 mm diameter
left over after trees have been cut by any other agency or the government shall be measured in
terms of number according to the sizes given below:

(1) Above 300 mm to 600 mm

(i1) Above 600 mm to 900 mm

(ii1))  Above 900 mm to 1800 mm



(iv)  Above 1800 mm to 2700 mm
v) Above 2700 mm to 4500 mm
(vi)  Above 4500 mm

For this purpose, the girth shall be measured at a height of 1 m above ground or at the top of
the stump, if the height of the stump is less than 1m from the ground.

Where the proposed work site passes through dense forest areas, clearing and grubby includes
cutting of trees of all girths and removal of their roots and stumps, etc. for construction of road
embankment, drains and crosse drainage structures shall be measured on area basis.

1.8 Acceptance
Acceptance of clearing and grubbing shall be based on visual inspection of the work for
compliance with the above specifications to the satisfaction of the Engineer.

1.9 Rate

1.9.1. The Contract unit rates for the various items of clearing and grubbing shall be
paid/payable in full for carrying out the required operations including full compensation for all
labour, materials, tools, equipment and incidentals necessary to complete the work. These will
also include removal of stumps and roots of trees less than 300 mm in girth as well as stumps
left over after cutting of trees carried out by another agency of the Contractor or Government,
excavation and backfilling to required density, where necessary, and handling, salvaging, piling
and disposing of the cleared materials with all lifts and upto a lead of 1000 m.

1.9.2. The Contract unit rate for cutting (including removal of stumps and roots) of trees
of girth above 300 mm and removal of stems and roots of trees of girth above 300 mm left
over after trees have been cut by any other agency or the government shall include excavation
and backfilling to required compaction, handling, salvaging, piling and disposing of the
cleared materials with all lifts and upto a lead of 1000 m as directed by the Engineer.

1.9.3. Where a Contract does not include separate items of clearing and grubbing, the same
shall be considered incidental to the earthwork items and the Contract unit prices for the same
shall be considered as including clearing and grubbing operations. The payment shall be made
on Hect. basis.

Item No.2 Detailed survey of site using Total station, and Marking out the centre line
of bridge along longitudinal and transverse axis, and taking Various utilities and all
other details of all component , structures, boundary and complete line out and levelling
with precise levels using total station /theodolite including constructing necessary
CC pillars for lines and levels and establishing necessary bench marks including
making AUTOCAD drawings showing all levels, details of utilities, boundary etc all
and providing soft copies in AUTOCAD etc. complete as directed.

1. Scope of Work
The work shall include carrying out a detailed topographical and engineering survey of the
proposed bridge site using Total Station / Theodolite, including but not limited to:
o Establishment and marking of centre line of bridge along:
o Longitudinal axis
o Transverse axis
e C(Collection of topographical details, including:



Ground levels (grid/contour survey)
Existing roads, drains, structures, culverts
Boundaries and property lines
Rivers/nallahs and cross-sections (if applicable)
e Survey and mapping of existing utilities, such as:
Water supply lines
Sewer lines
Storm water drains
Electric poles and cables
o Telecom lines
e Carrying out precise levelling using Total Station / Auto Level / Theodolite.
o Fixing of reference points, including:
o Construction of permanent CC pillars for alignment and levels
o Establishment of Bench Marks (BM) and Temporary Bench Marks (TBM)
o Setting out / line-out work for bridge alignment.
e Preparation of drawings in AutoCAD, including:
o Plan, L-section, and cross-sections
o Utility layouts
o Boundary demarcation
o All surveyed features with levels
e Submission of:
o Hard copies (if required)
o Soft copies in AutoCAD (DWG format) and PDF
o Completion of all work as per instructions of the Engineer-in-Charge.

o O O O

@)
@)
@)
@)

2. Instruments & Methodology
e Survey shall be carried out using:
o Total Station (with adequate accuracy, e.g., 2" or better)
o Theodolite / Auto Level for levelling checks
o GPS (if required for control points)
o Proper traverse survey shall be conducted and closed within permissible limits.
o All observations shall be:
o Properly recorded in field books / digital logs
o Adjusted and corrected for errors
e Levels shall be reduced with respect to established GTS Bench Mark (where available).

3. Construction of CC Pillars & Bench Marks
e CC pillars shall be constructed at suitable intervals for:
o Centre line reference
o Control points
o Typical specification:
o Size: approx. 300 mm % 300 mm x 450 mm deep (or as directed)
o Material: Cement Concrete (1:2:4 or as specified)
o Embedded reference mark (brass/aluminum plate or nail)
e Bench Marks shall be:
o Clearly marked and protected
o Properly referenced and documented

4. Deliverables
e Survey data (raw and processed)



e AutoCAD drawings (DWG format)

o Contour maps (if required)

e Alignment plans and sections

o Utility mapping drawings

e Soft copies in CD/USB/online submission

5. Accuracy Requirements
e Linear accuracy: As per standard engineering survey norms
e Angular accuracy: Suitable for bridge alignment work
o Levelling accuracy: Within permissible error limits (e.g., +VK mm for km run)

6. Mode of Measurement
e The item shall be measured on a Hectares (Ha) basis for the complete work.

Item No.3 Providing and installation of barricades including supplying,
painting with fluorescent paint and fixing CGI sheets 24 SWG of 1.8 m height and
M.S. Posts angle 40 x 40 x 5 mm at 2.0 m c/c and dismantling the same after
completion of work as directed by Engineer and as per site requirements.

1. Scope of Work
The work shall include providing, installing, maintaining, and dismantling barricades at site as
per drawings and directions of the Engineer-in-Charge. The barricades shall be used for site
protection, traffic control, and safety during execution of works.
The scope includes:

o Supplying all materials (CGI sheets, M.S. posts, paint, fasteners, etc.)

o Fabrication and erection of barricades

o Painting with fluorescent/reflective paint

e Maintenance during the contract period

o Dismantling and removal after completion of work

2. Materials
2.1 CGI Sheets
e Corrugated Galvanized Iron (CGI) sheets of 24 SWG thickness
e Height: 1.80 m
o Sheets shall be free from defects, rust, bends, or damage
2.2 M.S. Posts
o Mild Steel angle sections of size 40 mm x 40 mm x 5 mm
e Spaced at 2.0 m centre-to-centre (c/c)
2.3 Paint
o Fluorescent/reflective paint of approved make
e Color scheme as per IRC / safety norms (generally yellow/black or red/white stripes)
e Suitable primer coat shall be applied before painting
2.4 Fasteners
e Nuts, bolts, washers, clamps, or welding as required for proper fixing

3. Installation / Execution
e M.S. posts shall be:
o Properly aligned and vertically fixed
o Embedded in ground or fixed in concrete blocks (as directed)
e (CGI sheets shall be:



o Firmly fixed to posts using bolts/clamps/welding
o Properly overlapped where required
o Installed to form a continuous barricade line
Height of barricade:
o 1.8 m above ground level
Barricades shall be:
o Rigid, stable, and capable of withstanding wind loads
o Free from sharp edges or projections
Painting:
o One coat of primer + minimum two coats of fluorescent paint
o Proper curing/drying between coats
o Reflective tape may be added if directed
Necessary warning signs / markings shall be provided if instructed.

4. Maintenance
e The contractor shall maintain barricades in good condition during the entire
construction period.
o Damaged, tilted, or faded barricades shall be repaired/repainted immediately at no extra
cost.

5. Dismantling
e After completion of work:
o Barricades shall be carefully dismantled
o Materials shall be removed from site
o Site shall be cleared and restored to original condition

6. Mode of Measurement
Primary Method
o Barricading shall be measured in Square Metres along the length of barricade installed.

Item No.4 Excavation for foundation in sand, gravel, clay soft soils and murrum (Soft
and Hard ) etc. Including shoring, strutting dewatering including pumping as
necessary, backfilling the trenches with suitable excavated material in layers of 15 to 20
cms and disposing of the surplus excavated stuff with all leads and lift , preparation
of bed for concreting of foundations etc. complete as directed by Engineer and as per
specification. (a) Depth upto 3.0m.

1. Scope of Work
The work shall include excavation for foundations in all types of soils such as:
e Sand

e QGravel
e Clay
e Murrum

e Soft and hard soils (excluding rock unless specified separately)
The scope also includes:

e Dressing and preparation of foundation bed

e Providing shoring and strutting

o Dewatering, including pumping out water as required

o Backfilling with suitable excavated material

o Disposal of surplus excavated material



e All operations required to complete the work as per drawings and directions of the
Engineer-in-Charge
For depth up to 3.0 m from ground level.

2. Site Preparation
o The site shall be cleared of vegetation, rubbish, and obstructions.
o Reference lines, levels, and benchmarks shall be established before excavation.

3. Excavation

e Excavation shall be carried out to:
o Required lines, levels, widths, and depths
o True vertical sides or specified slopes

e The sides of excavation shall be:
o Properly trimmed and dressed
o Kept free from loose material

e Any over-excavation shall be made good with lean concrete or approved material at

contractor’s cost.

4. Shoring and Strutting
e Adequate shoring, strutting, and bracing shall be provided to:
o Prevent collapse of sides
o Ensure safety of workers and structures
o It shall be:
o Designed based on soil conditions
o Maintained until excavation is safely backfilled

5. Dewatering
e Contractor shall:
o Keep excavation dry at all times
o Provide pumps, drainage channels, sumps, etc.
o Dewatering shall include:
o Removal of surface water
o Subsoil water control
o Continuous pumping where necessary

6. Preparation of Foundation Bed
e The bottom of excavation shall be:
o Properly leveled, dressed, and compacted
o Free from loose soil and water
o Ifsoil is soft/unsuitable:
o It shall be removed and replaced with approved material as directed

7. Backfilling
o Backfilling shall be done using:
o Suitable selected excavated material
e It shall be:
o Placed in layers of 15 to 20 cm thickness
o Each layer shall be:
= Properly watered
= Compacted using appropriate methods



8. Disposal of Surplus Material
e Surplus/unserviceable excavated material shall be:
o Disposed of at approved locations
o Including all leads and lifts

9. Mode of Measurement
Unit of Measurement
o Excavation shall be measured in Cubic Metres (Cum)

Item No.5 Excavation for foundation in sand, gravel, clay soft soils and murrum (Soft
and Hard ) etc. Including shoring, strutting dewatering including pumping as
necessary, backfilling the trenches with suitable excavated material in layers of 15 to 20
cms and disposing of the surplus excavated stuff with all leads and lift , preparation
of bed for concreting of foundations etc. complete as directed by Engineer and as per
specification. (a) Depth from 3.0m. to 6.0m.

1. Scope of Work
The work shall include excavation for foundations in soils such as:

e Sand

e Gravel

e Clay

e Murrum

e Soft and hard soils (excluding rock unless specified separately)
For depths exceeding 3.0 m and up to 6.0 m below ground level.
The item includes:

o Excavation to required lines, levels, widths, and depths

e Shoring, strutting, and bracing

o Dewatering, including pumping

e Preparation of foundation bed

o Backfilling with suitable excavated material

o Disposal of surplus excavated material

e All leads and lifts

e Completion as per drawings and Engineer-in-Charge instructions

2. Site Preparation
e Clearing of site, removal of vegetation and obstructions
o Setting out of foundation lines, reference points, and benchmarks

3. Excavation
o Excavation shall be carried out:
o To exact dimensions and profiles as per drawings
o With vertical sides or designed slopes depending on soil condition
e For deeper excavation (3—6 m):
o Excavation may be done in stages/benching for stability
o Proper access (ramps/ladders) shall be provided
e The excavated surfaces shall be:
o Trimmed and dressed neatly
o Free from loose or disturbed material
e Over-excavation, if any, shall be:



o Made good with lean concrete or approved fill at contractor’s cost

4. Shoring and Strutting
e Adequate timber/steel shoring, strutting, and bracing shall be provided:
o To prevent collapse of excavation sides
o Especially important for depths beyond 3.0 m
e The system shall:
o Be designed considering soil conditions and depth
o Remain in place till backfilling is safely completed

5. Dewatering
o Excavation shall be kept dry throughout:
o By providing pumps, sumps, drainage channels
e Includes:
o Removal of rainwater and subsoil water
o Continuous pumping if required
e No interruption to foundation work due to water shall be permitted

6. Preparation of Foundation Bed
o Bottom of excavation shall be:
o Leveled, dressed, and compacted
o Checked for correct levels
o Weak/soft strata, if encountered:
o Shall be removed and replaced with approved material
e Bed shall be:
o Clean and ready for concreting

7. Backfilling
o Backfilling shall be done:
o With selected excavated material
o Inlayers of:
o 15 cm to 20 cm thickness
o Each layer shall be:
o Watered
o Properly compacted
o Backfilling shall be done after:
o Completion and approval of foundation work

8. Disposal of Surplus Material
e Surplus or unsuitable excavated material shall be:
o Disposed at approved dumping locations
o Including all leads and lifts

9. Mode of Measurement
Unit of Measurement
e Measured in Cubic Metres (Cum)

Item No.6 Excavation for foundation in sand, gravel, clay soft soils and murrum (Soft
and Hard ) etc. Including shoring, strutting dewatering including pumping as
necessary, backfilling the trenches with suitable excavated material in layers of 15 to 20



cms and disposing of the surplus excavated stuff with all leads and lift , preparation
of bed for concreting of foundations etc. complete as directed by Engineer and as per
specification. (a) Depth from 6.0m. to 9.0m.

1. Scope of Work
The work shall consist of excavation for foundations in all types of soils such as:
e Sand

e QGravel
e Clay
e Murrum

e Soft and hard soils (excluding rock unless otherwise specified)
For depths exceeding 6.0 m and up to 9.0 m below ground level.
The item includes:

o Excavation to required lines, levels, widths, and depths

e Providing shoring, strutting, and bracing

o Dewatering, including pumping and drainage arrangements

e Preparation of foundation bed

o Backfilling using suitable excavated material

e Disposal of surplus/unserviceable material

e All leads and lifts

o Complete execution as directed by the Engineer-in-Charge

2. Site Preparation
e (learing and grubbing of site
e Removal of obstructions
o Establishment of reference points, benchmarks, and layout lines

3. Excavation
o Excavation shall be carried out:
o To exact lines, levels, and profiles as per drawings
o Using suitable manual/mechanical methods
o For deep excavation (69 m):
o Work shall be executed in stages or benching
o Proper access arrangements (ramps, ladders) shall be provided
e Sides of excavation:
o Maintained vertical or with safe slopes depending on soil
o Properly dressed and trimmed
e Over-excavation:
o Shall be rectified with lean concrete or approved fill at contractor’s cost

4. Shoring and Strutting
o Robust shoring, strutting, sheeting, and bracing shall be provided:
o To prevent collapse of sides
o To ensure safety for deep excavation
e System shall:
o Be designed based on soil type and depth
o Be continuously monitored and maintained

5. Dewatering
o Excavation shall be kept completely dry:



o By installing pumps, well points, sumps, or drainage systems
Includes:

o Removal of surface and subsoil water

o Continuous pumping where required

6. Preparation of Foundation Bed

Bottom of excavation shall be:

o Properly leveled, dressed, and compacted

o Free from loose soil and water
Weak soil, if encountered:

o Shall be removed and replaced with approved material
Final bed shall be:

o Ready for concreting and approved by Engineer

7. Backfilling

Backfilling shall be carried out:
o Using selected excavated material
In layers of:
o 15 cmto 20 cm thickness
Each layer shall be:
o Watered and compacted thoroughly
Backfilling shall commence:
o Only after foundation work is completed and approved

8. Disposal of Surplus Material

Surplus excavated material shall be:
o Disposed at approved locations
o Including all leads, lifts, and handling

9. Mode of Measurement
Unit of Measurement

Measured in Cubic Metres (Cum)

Item No.7  Excavation in large boulders and soft rock by welding including
shoring, strutting and dewatering as necessary and disposing of the excavated stuff as
directed.

1.

Excavation for structures shall consist of the removal of material for the construction
of foundations for bridges, culverts, retaining walls, headwalls, cut off walls, pipe
culverts and other similar structures, in accordance with the requirements, of these
specifications and the lines and dimensions shown on the drawings or as indicated by
the Engineer-in-charge. The work shall be include all necessary sheeting, shoring,
bracing, draining and pumping and the removal of all logs, stumps, shrubs, and other
deleterious matter and obstruction necessary for the foundations, triraming bottoms of
excavations; back filling and clearing up the site and the disposal of all surplus material.

After the site has been cleared the limits of excavation shall be set out true to lines,
curves, slopes, grades and sections as shown on the drawings or as directed by the
Engineer-in-charge. The contractor shall provide all labour, survey instruments and
materials such as strings, pegs nails bamboos, stones, lime, mortar, concrete, etc.



10.

required in connection with the setting out of works and the establishment of bench
mark, centre line stones and other marks and stakes as long as in the opinion of the
Engineer-in-charge, they are required for the work.

Excavation shall be taken to the with of the lowest step of the footing. The contractor
at his own expense shall put up necessary shoring, strutting and planking of cut slopes
to a safer angle or both with due regard to the safety of personal and works and to the
satisfaction of the Engineer-in-charge.

The depth to which the which the excavation. is to be carried out shall be is shown on
the drawings, unless the type of material encountered is such as to require change, in
which case the depth shall be as ordered by the Engineer-in-charge.

Where water is met with in excavation due to stream low, seepage, springs, rain or other
reasons, the contractor shall take adequate inasuice.ch as baling pumping, to keep the
foundation trenches dry when required and pic..et the green concrete/i.asonary agains
damage by erosion or sudden rising of water level. The methods to be adopted in this v
regard and other details thereof shall be left to the choice of the contractor but subject
to approval of the Engineer-in-charge. Approval of the Engineer-in-charge shall,
however not relieve the contractor of the responsibility for the adequacy of dewatering,
and production arrangements and for the quality and safety of the works.

Pumping from the interior of any foundation enclosure shall be done in such a manner
as to preclude the possibility of movement of water through any fresh concrete. No.
pumping shall be permitted during the placing of concrete or for any period of at least
24 hours thereafter, unless it is done from a suitable sump separated from the concrete
work by a water tight well or other similar means.

The bottom of the foundation shall be levelled both longitudinally and transversely or
stepped as directed by the Engineer-in-charge. Before footing is laid, the surface shall
be slightly watered and rammed. In the event of excavation having been made deeper
than that shown on the drawings or as otherwise ordered by the Engineer-in-charge, the
extra depth shall be made up with concreate or masonry of the foundation grade at the
cost of the contractor. Ordinary filling shall not be used for the purpose to bring the
foundation to level: If there are any slips or blows in the excavation, these shall be
removed by the contractor at his own cost.

Near towns, villages and all frequented places, trenches and foundation pits shall be
securely fenced, provided with proper caution signs and marked with red lights at night
to avoid accidents. The contractor shall take adequate protective measures to see that
the excavation operations do not affect or damage adjoining structures.

Backfilling shall be done with approved materials after concrete or masonry is fully set
and carried out in such a way as not to cause undue thrust on any part of the structure.
All space between Foundation masonry or concrete and the sides of excavation shall be
refilled to the original surface, making due allowance for settlement in 250 mm. loose
layers, which shall be watered and compacted.

All the excavated materials shall be the property of the Government. Where the
excavated materials is to be used in the construction of embankment, it shall be directly
deposited at the required location, within 100 metres lead.



11. All useful materials not intended for use in the bank, shall be stacked neatly un
Government land as directed by the Engineer-in-charge within 100 metres lead.
Unsuitable and surplus materials not intended for use shall be disposed off as directed
by the Engineer-in-charge.

12. Excavation for structures shall be measured in cubic metres for each class of materials
encountered, limited to the dimensions shown on the drawing or as directed by the
Engineer-in- charge. Excavation over increased width cutting of slopes, shoring,
shuttering and planking shall be deemed as convenience for the contractor in executing
the work and shall not be measured and paid for separately.

13. The contract unit rate for the items of excavation for structures shall be paid in full for
carrying out the required operations including:
a. Setting out and fixing bench marks and centre lines stones.
b. Construction of necessary shoring and bracing and their subsequent removal.
c. Removal of all logs, stumps, Grubs and other deleterious matter and
obstructions for placing the foundations including trimming of bottoms of
excavations:
d. Foundation sealing, dewatering including pumping:
e. Backfilling, Clearing up the site and disposal of ail surplus material within all
lifts and lead upto 100 metres;
f. All labour, materials, tools equipment, safeguards and incidentals necessary to
complete the work to the specification.
Excavation shall be 'in soft rock or such as lime stone, sand stone, laterite, hard conglomerate
or other soft or disintegrated rock which may be 4uarried or spilt with crow bars, boulders
which do not required blasting having dimeter in a-.~' direction of more than 300 mm. and any
rock which in dry state may be hard, requiring blasting but which when wet become soft and
manageable by means other than blasting. The classification of excavation shall be decided by
the Engineer-in-charge and his decision shall be final and binding on the contractor.

Item No.8 Providing and laying in situ M-15 grade bedding concrete in foundation /
below pile cap including dewatering, shuttering, mixing in mechanised batch mix plant,
compacting, curing etc. complete true to level and position as directed by Engineer
and as per specification.

Ordinary cement concrete of specified Grade shall be carried out in accordance with the

following specification.

1. In case of ordinary concrete, mix is not required to be designed by preliminary tests and
proportions of cement, fine aggregates and coarse aggregates are specified by volume as
given in table below for different grades of concrete designated as ordinary M. 10, M. 15,
M.20 and M.25.

2. In the designation of a concrete mix, letter "M" refers to the mix and the number the
specified 28 days works cube compressive strength of that mix on 150 mm. cubes expressed
in kg/cm?2.

3. The ordinary concrete mix shall generally be specified by volume. For cement which
normally comes in bags and is used by weight, volume shall be worked out taking 50 kg.
of cement as 0.035 cubic meter in volume. While measuring aggregate by volume, shaking,



ramming or hammering shall not be done. Proportioning of sand shall be as per its dry
volume. In case it is dump, allowance for "bulking" shall be made as per IS : 2386 (Part-

).

4. Ingredients required for ordinary concrete containing one 50 Kg. bag of cement of different
proportions of mix shall be as given in Table below.
Grade of | Mix By | Total Quantity of dry aggregates by | Proportion of fine | Quantity
Concrete | Volume | volume per 50 Kg. of cement, to be | aggregate to | of water
taken as sum of the individual | coarse aggregate | per 50 kg.
volumes of fine and coarse of cement
aggregates max max.
1 2 3 4 5
(1 Cubic meter = 1000 liters)
Ordinary | Liters Liters
M.100 1:3:6 300 General 1:2 for | 34
M.150 1:2:4 220 fine aggregate to | 32
M.200 1:1.1/2:3 | 160 coarse aggregate | 30
M.250 1:1:2 100 by volume but| 27
subject to a upper
limitof 1:1. 2 & a
lower limit of 1:3
NOTE-  The proportions of the aggregates shall be adjusted from upper limit to lower

limit progressively as the grading of the fine aggregates becomes finer & the maximum
size of coarse aggregate becomes larger.

Example- For an average grading of fine aggregate (that is Zone II of IS : 383-1963) the
proportions shall be 1: 11/2, 1:2 and 1:3 for maximum size of aggregates 10 mm, 20 mm.
and 40 mm. respectively (after carrying out sieve analysis).

Note-2 A mix leaner than M.100 (1:3:6) may be used for non- structural parts, if
provided in the contract. In such case grading of aggregates shall be by volume. Other
requirements for mixing, placing & curing shall be the same.

. Following shall be the maximum nominal size of coarse aggregate for the different items
of work:

Sr. Item of Construction Maximum nominal size of
No. Coarse aggregate
(1) R.C.C. well curb and R.C.C. Piles 40 mm
(i1) R.C.C. well staining 63 mm
(1i1) Well cap or pile cap; solid type piers, abutment | 40 mm
and wing-walls, and their pier caps
(iv) R.C.C. works in cross girders deck slab, wearing | 20 mm
coats, kerb, light posts, blast walls, approach slab
etc. and hollow type piers, abutments, wing-
walls and their pier caps
(v) R.C.C. bearings. 20 mm.




(vi) For any other item of construction not covered by | As specified on the drawing
items (i) to (V) or as desired by the
Engineer-In-charge in case
it is not specified on
drawing.

10.

1.

12.

For heavily reinforced concrete members as in the case of ribs of main beams nominal
maximum size of aggregate shall usually be restricted to 5 mm. less than the minimum
lateral clear distance between the main bars or 5 mm. less than the minimum cover to the
reinforcement, whichever is the smaller.

Fine aggregate shall be clean, hard, coarse sand. It shall be free from dust and such other
substances. The sand be got approved by the Engineer-in-charge.

All materials shall be stored as to prevent their deterioration or intrusion of their quality
and fitness for the work. Any material which has deteriorated or has been damaged or is
otherwise considered defective by the Engineer-in-charge shall not be used in the works.

Cement shall be stored above the ground level in perfectly dry and water tight sheds.
Wherever bulk storage containers are used, their capacity should be sufficient to cater to
the requirements at site and should be cleaned at least once every 3 to 4 months. The
aggregate shall be stored in such a way as to prevent admixture of foreign materials.
Different size of fine or coarse aggregate shall be stored in separate stock-piles sufficiently
away from the each other to prevent intermixing the materials.

The water for mixing shall be potable water to satisfaction of the Engineer-in-charge. The
quantity of water shall be just sufficient to produce a dense concrete of required workability
for the job.

For all work concrete shall be mixed in a mechanical mixer which along with other
accessories shall be kept in first class working condition and so maintained throughout the
construction. Mixing shall be continued till materials are uniformly distributed and uniform
colour of the entire mass is obtained and each individual particle of the coarse aggregate
show complete coating of mortar containing its proportionate amount of cement. In no case
shall the mixing be done for less than 2 minutes after all ingredients have been put into the
mixer.

When hand mixing is permitted by the Engineer-in-charge for small jobs or for certain other
reasons. It shall be done on a smooth watertight platform large enough to allow efficient
turning over of the ingredients of concrete before and after adding water. Mixing platform
shall be so arranged that no foreign material shall get mixed with concrete nor does the
mixing water flow out. Cement in required number of bags shall be placed in a uniform
layer on top of the measured quantity of fine and coarse aggregate, which shall also be
spread in a layer of uniform thickness on the mixing platform. Dry coarse and fine
aggregate and cement shall then be mixed thoroughly by turning over to get a mixture of
uniform colour. Enough water shall then be added gradually through a rose can and the
mass turned over till a mix of required consistency is obtained. In hand mixing quantity of
cement shall be increased by 10 per cent above that specified.

Mixers which have been-out of use for more than 30 minutes shall be thoroughly cleaned



13.

14.

15.

16.

17.

before putting in a new batch. Unless otherwise agreed to be the Engineer-in-charge, the
first batch of concrete from the mixer shall contain only two thirds of normal quantity of
coarse aggregate. Mixing plant shall be thoroughly cleaned before changing from one type
of cement to another.

The method of transporting and placing concrete shall be approved by the Engineering-in-
charge. Concrete shall be so transported and placed that no contamination, segregation or
loss of its constituent material takes places. All form work and reinforcement contained in
it shall be cleaned and made free from standing water, dust, snow or ice immediately before
placing of concrete. No concrete shall be placed in any part of the structure until the
approval of the Engineer-in-charge has been obtained.

If concreting is not started within 24 hours of the approval being given, it shall have to be
obtained again from the Engineer-in-charge. Concreting being given, it shall proceed
continuously over the area between construction joints. Fresh concrete shall not be placed
against concrete which has been in position for more than 30 minutes unless a proper
construction joint is formed. Concrete shall be compacted in its final position within 30
minutes of its discharge from the mixer unless carried in properly design agitators,
operating continuously, when this time shall be within 2 hours of the addition of cement to
the mix and within 30 minutes of its discharge from the agitator. Except where otherwise
agreed to be the Engineer-in-charge, concrete snail be deposited in horizontal layers to a
compacted depth of nor more than 0.45 meter when internal vibrators are used and not
exceeding 0.30 meter in all other cases.

Unless otherwise agreed to by the Engineer-in-charge concrete shall not be dropped into
place from a height exceeding 1.2 meters. When trucking or chutes are used they shall be
kept clean and used in such a way as to avoid segregation. When concreting has to be
resumed on a surface which has hardened, it shall be roughened, swept, clean, thoroughly
wetted and covered with a 13 mm. thick layer of mortar composed of cement and sand in
the same ratio as in the concrete mix itself. This 13 mm. layer of mortar shall be freshly
mixed and placed immediately before placing of new concrete. Where concrete has not
fully hardened, all laitance shall be removed by scrubbing the well surface with wire or
bristle brushes, care being taken to avoid dislodgement of any particles of coarse aggregate.
The surface shall then be thoroughly wetted, all free water removed and then coated with
neat cement grout. The first layer of concrete to be placed on this surface shall not exceed
150 mm. in thickness, and shall be well rammed against old work particular attention being
given to corners and close spots.

All concrete shall be compacted to produce a dense homogeneous mass with the assistance
of vibrators, unless otherwise permitted by the Engineer-in-charge for exceptional cases,
such as concreting under water, where vibrators cannot be used. Sufficient vibrators in
serviceable condition shall be kept at site so that spare equipment is always available in the
event of break downs.

Immediately after compaction, concrete shall be protected against harmful effects of
weather, including rain, running water, shocks, vibration, traffic, rapid temperature
changes, frost and driving out process. It shall be covered with wet sacking, hessian or other
similar absorbent material approved by the Engineer-in-charge soon after the initial set, and
shall be kept continuously wet for a period of not less than 14 days from the date of
placement. Masonary work over the foundation concrete may be started after 48 hours of
its laying but the curing of concrete shall be continued for a minimum period of 14 days.
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From work shall include all temporary or permanent forms required for forming the
concrete, together with all temporary construction required for their support. Form work
shall however be divided into following two distinct categories:-

(1) Shuttering i.e., form work required for forming the concrete.
(2) Scaffolding i.e., form-work required for supporting shuttering.

19.

20.

21.

Forms for shuttering shall be constructed only in metal suitably lined. Forms for scaffolding
shall be constructed of metal or timber. Both shuttering and scaffolding shall be or
substantial-rigid construction and shuttering shall be true to shape and dimensions shown
on the drawings. All bolts and rivets shall be counter-sunk and well ground to provide a
smooth, plane surface.

Forms shall be mortar-tight and shall be made sufficiently rigid by the use of ties and
bracings to prevent any displacement or sagging between supports, They shall be strong
enough to withstand all pressure, ramming and vibration, without deflection from the
prescribe lines occurring during and after placing the concrete. Screw jacks or hard wood
wedges where required shall be provided to make up any settlement in the formwork either
before or during the placing of concrete. Suitable comber shall be provided in horizontal
members of structure, specially in long spans to counteract the effects of any fixed as to
provide for such camber. Forms shall be so constructed as to be removable in sections in
the desired sequence, without damaging the surface of concrete or disturbing other sections.
Unless otherwise specified or directed, chambers or fillets of sizes 25 mm x 25 mm shall
be provided at all angles of formwork to avoid sharp corners.

The inside surfaces of shuttering shall, except in the case of permanent form work or where
otherwise agreed to by the Engineer-in- charge, be coated with an approved material to
prevent adhesion of concrete to the form work. Release agents shall be applied strictly in
accordance with the manufacturer's instructions and shall not be allowed to come into
contact with any reinforcement or pre-stressing tendons and anchorages. Different release
agents shall not be used in form work for concrete which will be visible in the finished
works.

Special measures shall be taken to ensure that the form work does not hinder the shrinkage
of concrete because without these cracking could occur before the from work is removed.
Where ever applicable arrangements must be made to ensure that the form work does not
restrain the shortening and hogging of the beams or slabs during tensioning of the tendon's.
The form work should take due account of the calculated amount of positive or negative
camber so as to ensure the correct final shape of the structures having regard to me
deformation of a false work, scaffolding or propping and the instantaneous or deferred
deformation due to various causes affecting pre-stressed structures. Where there are re-
entrant angles in the concrete sections the form work should be removed, at those sections
as soon as possible after the concrete has set in order to avoid cracking due to shrinkage Of
concrete. From work shall be tight enough to prevent any appreciable loss of cement during
vibrations, suitable tolerances should be provided in the harm work. Immediately before
concreting all forms shall be thoroughly cleaned. Contractor shall give the Engineer-in-
charge due notice before pairing any concrete in the forms to permit him to inspect and
accept the false work and forms as to their strength alignment and general fitness, but such
inspection .shall not relieve the contractor of his responsibility for safety of men,
machinery, materials and for results obtained.
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23.

24.

The Engineer- in-charge shall be informed in advance by the contractor of his intention to
strike any formwork. While fixing the time for removal of formwork, due consideration
shall be given to local conditions, character of the structure, the weather and other
conditions that influence the setting of concrete and of the materials used in the mix. Where
field operations are controlled by strength tests of concrete, the removal of the load-
supporting or soffit forms may commence when concrete has attained strength equal to at
least twice the stress to which the concrete will be subjected at the time of striking props
including the effect of any further addition of loads. When field operations are not
controlled by strength tests of concrete the vertical forms of beams, columns and walls may
be removed after 2 days. The props of slabs and beams may be removed after 14 and 21
days respectively. All formwork shall be removed without causing any damage to the
concrete. Centering shall be gradually and uniformly lowered in such a manner as to permit
the concrete to take stresses due to its own weight uniformly and gradually. Where internal
metal ties are permitted, they or their removable parts shall be extracted without causing
any damage to the concrete and remaining holes filled with mortar No permanently
embedded metal part shall have less than 25 mm. cover to the finished concrete surface.
Where it is intended to refuse the formwork, it shall be cleaned and made good to the
satisfaction, of the Engineer-in-charge.

Immediately after the removal of forms, all exposed bars or bolts passing through the
Cement concrete member and used for shuttering or any other purpose shall be cut inside
the cement concrete member to a depth of at least 25 mm. below the surface of the concrete
and the resulting holes be filled by cement mortar. All fins caused by form joints, all cavities
produced by the removal of form ties and all other holes and depressions, honey comb
spots, broken edges or corners and other defects, shall be thoroughly cleaned, saturated
with water and carefully pointed and rendered true with mortar of cement and fine
aggregate mixed in the proportions used in the grade of concrete that is being finished and
of as dry as consistency as is possible to use. Considerable pressure shall be applied in
filling and pointing to ensure thorough filling in all voids. Surfaces which have been
pointed shall be kept moist for a period of twenty four hours. If rock pockets/honeycombs,
in the opinion of the Engineer-in-charge are of such an extent or character as to affect the
strength of the structure materially or to endanger the life of the steel reinforcement, he nay
declare the concrete defective and require the removal and replacement of the portions of
the structure affected.

In the case of reinforced concrete work workability shall be such that the concrete
surrounds and properly grips all reinforcement. The degree of consistency, which shall
depend upon the nature of work and methods of vibration of concrete shall be determined
by regular slump tests. Following slump shall be adopted for different types of works.

Slumps
Where vibrators | Where vibrators
Type of Work are used are not used
1 Mass concrete in RCC foundations, | 10 mm to 25 | 80 mm
footings and retaining walls mm
2 Beams, slabs and columns simply | 25mmto40 mm | 100to 120 mm
reinforced.




3 Thin R.C.C. section or section with |75 mmto 125 mm | 125mm to 150mm
congested steel

25. Works strength tests shall be made in accordance with IS : 516. Each test shall be conducted
on ten specimens, five of which shall be tested at seven days and the remaining five at 28
days The samples of concrete snail be taken on each day of concreting and cubes shall be
made at the rate of one for every 5 cubic meter of concrete or a part thereof. However, if
concreting done in a day is less than 15 cubic meter, the minimum number of cubes can be
reduced to 6 with the specific permission of the Engineer-in-charge. Similar works tests
shall be carried out whenever the quality and grading of materials is charged irrespective
of the quantity of concrete proud. The number of specimens may be suitably increased as
deemed necessary by the Engineer-in-charge when procedure of tests given above reveal a
poor quality of concrete and in other special cases.

26. The average strength of the group of cubes cast for each day shall not be less than the
specified works cube-strength.

27.27 R.C.C. work shall have exposed concrete surface. Centering design and its erection
shall be approved by the Engineer-in-charge. One carpenter with helper will invariably be
kept present throughout the period of concreting. Movement of labour and other persons
shall be totally prohibited over reinforcement laid in position. For access to different parts,
suitable mobile platforms shall be provided so that steel reinforcement in position is not
disturbed. For ensuring proper cover, mortar blocks of suitable size shall be cast and tied
to the reinforcement. Timber, kapchi or metal pieces shall not be used for this purpose.
Concreting of important structural members shall always be done in the presence and under
the supervision of departmental person not below the rank of Asstt. Engineer/ Addi. Asstt.
Engineer, Overseer or as instructed by the Engineer-in-charge. After removal of form work
checks that concrete produced is of good quality plastering shall not be allowed to the
expressed faces of concrete.

28. In reinforced concrete the volume occupied by reinforcement shall not be deducted. The
slab shall be measured as running continuously through and the beam as the portion below
the slab.

29. All necessary labour, materials, equipment, etc., for sampling, preparing test cubes, curing
etc., shall be provided by the Contractor. Testing of the materials and concrete may be
arranged by the Engineer-in-charge in an approved laboratory at the cost of the contractor.

30. The payment will be made on cubic meter basis of the finished work.

The unit rate for concrete shall include the cost of all materials, labour, tools and plan required
for mixing, placing in position, vibrating and compacting finishing as-per directions of the
Engineer-in-charge, curing and all other incidental expenses for producing concrete of
specified strength to complete the structure or its components as show on the drawings and
according to these specifications. The rate shall also include the cost of making/fixing and
removing of all centers and forms required for the work.

Item No.9 Providing and laying in-situ RCC M-35 grade Controlled Cement
Concrete in foundations of piers, abutments, return wall, pile caps etc. including
centering, shuttering, mixing in mechanised batch mix plant, compaction, curing and



dewatering if necessary, excluding reinforcement as per specification and as directed by
Engineer.

1701. DESCRIPTION
The work shall consist of furnishing and placing structural concrete and incidental construction
in accordance with these specifications and in conformity with the lines, grades, and

dimensions, as shown -on the drawings or as directed by the Engineer. The relevant clause No.
1100 of MORTH 5% revision on shall be followed for pile work.

1702. MATERIALS

All materials shall conform to Section 1000 of MORT&H Specifications.

1703 GRADES OF CONCRETE

1703.1 The grades of concrete shall be designated by the characteristic strength as given in
Table 1700-1, where the characteristic strength is defined as the strength of concrete below

which not more than 5 per cent of the test results are expected to fall.
Table 1700-1 : Grades of Concrete

Type of Concrete/Grade Designation Characteristic
Nominal Mix Standard Concrete High Performance Strength in MPa
Concrete Concrete

M15 M15 15
M20 M20 20
M25 25

M30 M30 30

M40 M35 35

M45 M40 40

M350 M45 45

M50 50

M55 55

M60 60

M65 65

M70 70

M75 75

M0 80

M85 85

M90 90

1. Nominal Mix Concrete is made on the basis of nominal mix proportioned by weight of
its main ingredients — cement, course and fine aggregates and water.
2. Standard concrete is made on the basis of design mix proportioned by weight of its

ingredients, which in addition to cement, aggregates and water, may contain chemical
admixtures to achieve certain target values of various properties in fresh condition,
achievement of which is monitored and controlled during production by suitable tests.
Generally, concrete of of grades up to M50 are included in this type.

3. High Performance Concrete is similar to standard concrete but contains additional one
or more mineral admixtures providing binding characteristics and partly acting as inert
filler material which increases its strength, reduces its porosity and modifies its other
properties in fresh as well as hardened condition. Concrete of grades up to M90 are
included in this type.



4. For concrete of grades higher than M90, the design parameters may be obtained from
specialized literature and experimental results.

1703.2 The minimum grades of concrete and corresponding minimum cement content and
maximum water/cement ratios for different exposure conditions shall be as indicated in Table

1700-2.

1703.3 For concrete subjected to sulphate attack the minimum grades of concrete, minimum
cement content and maximum eater/cement ratios and types of cement for different
concentration of sulphate content shall be as indicated in Table 1700-3.

Table 1700-2: Requirement of Concrete for Different Exposure Condition

Using 20mm Aggregate
Exposure Condition Maximum Water Minimum Cement Minimum Grade of
Cement Ratio Content, kg/m? Concrete
Moderate 0.45 340 M25
Server 0.45 360 M30
Very Server 0.40 380 M40

Note:

(i)  All three provisions given in the above table for a particular exposure condition, shall

be satisfied.

(i1))  The term cement for maximum w/c ratio and minimum cement content shown in Table
includes all cementitious materials mentioned in Clause 1715.2. The maximum limit of
flyash and ground granulated blast furnace slag in the blended cement shall be as
specified in IS:1489(Part 1) and 1S:455 respectively.

(111)

For plain cement concrete, with or without surface reinforcement, the Minimum grade

of concrete can be lowered by 5SMPa and maximum water/cement ratio exceeded by

0.05.

Cement content shown in the above table shall be increased by 40 kg/m? for use of 12.50 mm
nominal size aggregates and decreased by 30 kg/m? for use of 40mm nominal size aggregates.

Table 1700-3: Requirement of Concrete Exposed to Sulphate Attack

Class Concentration of Sulphates as SO; Type of | Minimum | Maximum | Minimum
In Soils In Ground Cement Cement Water / Grade of
Total SO3,in2:1 | Water, g/l (Note ii) Content Cement Concrete
S03,% | Water: Soil kg/m? Ratio
Extract, g/l
1) Traces <1.0 <0.3 -OPC, 280 0.5 M25
PPC or
PSC
2) 20t00.5| 1.0to1.9 0.3t0 1.2 -OPC 330 0.5 M25
PPC or
PSC
-SRPC




3) 0.5TO 1.9TO3.1 | 1.2TO2.5 -SRPC 330 0.5 M25
1.0 -PPC or
PSC 350 0.45 M30
4) 1.0to2.0| 3.1t05.0 2.5t05.0 -SRPC 370 0.45 M35
5) >2.0 >5.0 >5.0 -SRPC 400 0.4 M40
With
Protective
Coatings
Notes: If the requirements of maximum water/cement ratio, minimum grade of

concrete and minimum cement content from other durability considerations as
given in Table 1700-2 are more stringent than those given in this table, then the
former will govern.
OPC: Ordinary Portland Cement, PPC: Portland Pozzolana Cement. PSC:Portland Slag
Cement, SRPC: Sulphate Resisting Portland Cement.

The minimum cement content shall be as low as possible but not less than the quantities
specified in Table 1700-2 and 1700-3.

The maximum cement content excluding any mineral admixtures (Portland cement component
alone) shall not exceed 450 kg/cu.m.

1703.4 Concrete used in any component or structure shall be specified by
designation along with prescribed method of design of mix i.e. Design Mi’ or Nominal Mix .
For all items of concrete, only design mix shall be used, except where nominal mix concrete is
permitted as per drawing or by the Engineer. Nominal mix may be permitted only for minor
bridges and culverts or other incidental construction, where strength requirements are upto M
20 only. Nominal mix may also be permitted for non-structural concrete or for screed below
open foundations.

1703.5 If the contractor so proposes, the Engineer may permit the use of concrete of
higher grade than that specified on the drawing, provided the higher grade concrete meets the
specifications applicable. The additional cost of such higher grade concrete shall be borne by
the Contractor.

1704 PROPORTIONING OF CONCRETE

Prior to the start of construction, the contractor shall design the mix in case of design mix
concrete or propose nominal mix in case of nominal mix concrete, and submit to the Engineer
for approval, the proportions of materials, including admixtures to be used at the Contractor’s
option, subject to the approval of the Engineer.

1704.1 Requirements of Consistency

The mix shall have the consistency which will allow proper placement and compaction in the
required position. Every attempt shall be made to obtain uniform consistency. Slump test shall
be used to measure consistency of the concrete.

The optimum consistency for various types of structures shall be as indicated in Table 1700-4,
or as directed by the Engineer. The slump of concrete shall be checked as per IS:516.




Table 1700-4 : Requirements of Consistency

Type Slump (mm) (at the Time of
Placing of Concrete)
1) a) Structure with exposed inclined surface required low slump | 25
concrete to allow proper compaction
b) Plain cement concrete 25
2) RCC structure with widely spaced reinforcement, e.g. 40 - 50
Solid columns, piers, abutments, footings, well staining
3) RCC structure with fair degree of congestion of reinforcement, | 50 - 75
e.g. pier and abutment caps, box culverts, Well curb, well cap,
walls with thickness greater than
300 mm
4) RCC and PSC structure with highly congested | 75 - 125
reinforcements e.g. deck slab girders, box girders, walls with
thickness less than 300 mm
5) Underwater concreting through tremie e.g. bottom plug, Cast | 150 - 200

in-situ pilling

Notwithstanding the optimum consistency indicated against SI. No. 1 to 3, the situation should
be property assessed to arrive at the desired workability with the adjustment of admixture in
each case, where the concrete is to be transported through transit mixer and placed using
concrete pump. Under these circumstances, the optimum consistency during placement for the
items of work of SI. No. 1 to 3, can be considered ranging from 75 mm to 150 mm. This is,
however, subject to satisfying the other essential criteria of strength, durability etc. and
approval of the Engineer.

1704.2 Requirements for Design Mixes

1704.2.1 Target Mean Strength

The target mean strength of specimen shall exceed the specified characteristic compressive

strength by at least the current margin.

1) The current margin for a concrete mix shall be determined by the

Contractor and shall be taken as 1.64 times the standard deviation of
sample test results taken from at least 40 separate batches of concrete
of nominally similar proportions produced at site by the same plant
under similar supervision, over a period exceeding 5 days, but not
exceeding 6 months.

i1) Where there is insufficient data to satisfy the above, the current
margin for the initial design mix shall be taken as given in Table
1700-5:
Table 1700-5 : Current Margin for Initial Design Mix

Concrete Current Margin Target Mean Strength
(MPa) (MPa)
M 15 10 25
M 20 10 30




M 25 11 36
M 30 12 42
M 35 12 47
M 40 12 52
M 45 13 58
M 50 13 63
M 55 14 69
M 60 14 74
M 65 15 80
M 70 15 85
M 75 15 90
M 80 15 95
M35 16 101
M90 16 106

The initial current margin given in Table 1700-5 shall be used till sufficient data is available to
determine the current margin as per Sub-Clause 1704.2.1(1).

1704.2.2 Trial mixes

The Contractor shall give notice to the Engineer to enable him to be present at the time of
carrying out trial mixes and preliminary testing of the cubes. Prior to commencement of trial
mix design, all materials forming constituents of proposed design mix should have been tested
and approval obtained in writing from the Engineer. Based on that results of material, draft mix
design calculation for all grades of concrete to be used in the works, shall be prepared after
taking into account the provisions in the contract Technical Specifications, Guidelines of
IS:10262, IS:SP:23 and IRC:112 and submitted to the Engineer for approval. Prior to
commencement of concreting, trial mix design shall be performed for all grades of concrete
and trial mix which has been found successful, shall be submitted by the Contractor and
approval obtained. During concreting with the approved trial mix design, if source of any
constituents is changed, the mix design shall be revised and tested for satisfying the strength
requirements.

The initial trial mixes shall be carried out in a laboratory approved by the Engineer. However,
Engineer may permit the initial trial mixes to be prepared at the site laboratory of the
Contractor, if a full-fledged concrete laboratory has been established well before the start of
construction, to his entire satisfaction. Sampling and testing procedures shall be in accordance
with these specifications.

When the site laboratory is utilized for preparing initial mix design, the concreting plant and
means of transport employed to make the trial mixes shall be similar to that proposed to be
used in the works.

For each trial mix, a set of six cubes shall be made from each of three consecutive batches for
purposes of testing. Three cubes from each set of six shall be tested at an age of 28 days and
three at an earlier age approved by the Engineer. The cubes shall be made, cured, stored,
transported and tested in accordance with these Specifications. The mean strength of the nine
cubes at 28 days shall exceed the specified characteristic strength by the current margin minus
3.5 MPa.

1704.2.3 Control of strength of design mixes



(a) Adjustment to Mix Proportions
Adjustments to mix proportions arrived at in the trial mixes shall be made subject
to the Engineer’s approval, in order to minimize the variability of strength and to
maintain the target mean strength. Such adjustments shall not be taken to imply
any change in the current margin.

(b) Change of Current Margin
When required by the Engineer, the Contractor shall recalculate the current
margin in accordance with Clause 1704.2.1. The recalculated value shall be
adopted as directed by the Engineer, and it shall become the current margin for
concrete produced thereafter.

(c) Additional Trial Mixes
In case any changes are observed in the properties of fresh concrete and/or
strength of hardened concrete on the basis of early age tests, additional mixes
and tests shall be carried out during production, so as to control and bring the
quality of concrete within acceptable limits. In case of any change in the source
or properties of materials, the design of mix shall be established afresh.
1704.3 Requirements of Nominal Mix Concrete

Requirements for nominal mix concrete unless otherwise specified shall be as given in Table
1700-6.

Table 1700-6 : Requirements for Nominal Mix Concrete

Concrete | Total Quantity of Dry Aggregate | Proportion of Fine to | Maximum Quantity

Grade by Mass per 50 kg of Cement to | Coarse Aggregate (by | of Water for 50 kg
be taken as the Sum of Individual | Mass) of cement (Liters)
Masses of Fine and Coarse
Aggregates (kg) PCC RCC
M 15 350 Generally 1:2, 25
subject to upper
lower limit of 1:2.5

1704.4 Additional Requirements

Concrete shall meet with any other requirements as specified on the drawing or as directed by
the Engineer. Additional requirements shall also consist of the following Overall limits of
deleterious substances in concrete:

(a) Total acid soluble chloride contemt in the concrete mix expressed as
chloride ions shall not exceed the following values by mass of cement.

e Prestressed Concrete : 0.10 percent
e Reinforced concrete (in sever, very sever
or extreme exposure condition) : 0.20
percent

e Reinforced concrete in moderate exposure



Condition : 0.30
percent

(b) The total water soluble sulphate content of the concrete mix expressed
as S03, shall not exceed 4 percent by mass of cement in the mix.
For concrete made with Portland pozzolona cement, Portland blast furnace slag cement or
mineral admixtures. the setting time and rate of gain of strength are different form those for
concrete made with OPC alone. Such modified properties shall be taken into account while
deciding the de-shuttering time, curing period, early age loading and time of prestressing.
Additional cube samples may be required to be taken for verifying the concrete properties.

1704.5 Suitability of Proposed Mix Proportions

The Contractor shall submit the following information for the Engineer’s approval:
a) Nature and source of each material
b) Quantities of each material per cubic meter of fully compacted concrete
C) Either of the following :

(i) appropriate existing data as evidence of satisfactory previous
performance for the target mean strength, current margin, consistency
and water/cement ratio and any other additional requirements) as
specified

(i1))  Full details of tests on trial mixes.

d) findStatement giving the proposed mix proportions for nominal
mix concrete
Any change in the source of material or in the mix proportions shall be subject to the Engineer’s
prior approval.

1704.6 Checking of Mix Proportions and Water/Cement Ratio

In proportioning concrete, the quantity of both cement and aggregate shall be determined by
weight. Where the weight of cement per bag as given by the manufacturer is accepted, a
reasonable number of bags shall be weighed separately to check the net weight. Where cement
is weighed from bulk stock at site and not by bag, it shall be weighed separately from the
aggregates. Water shall either be measured by volume in calibrated tanks or weighed. All
measuring equipment shall be maintained by in a clean and serviceable condition. Their
accuracy shall be periodically checked.

The specified water/cement ratio shall always be kept constant and at its correct value. To this
end, moisture content in both fine and coarse aggregates shall be determined as frequently as
possible, the frequency for a given job being determined by the Engineer according to the
weather conditions. The amount of water to be added shall then be adjusted to compensate for
variations in moisture content. For the determination of moisture content in the aggregates
IS:2386 (Part 111) shall be referred. Suitable adjustments shall also be made in the weight of
aggregates to allow for their variation in their moisture content.

1704.7 Grading of aggregates for Pumped Concrete

Materials for pumped concrete shall be batched consistently and uniformly. Maximum size of



aggregate shall not exceed one-third of the internal diameter of the pipe.

The grading of aggregates shall be continuous and shall have sufficient ultra-fine materials
(material finer than 0.25 mm). Proportion of fine aggregates passing through 0.25 mm shall be
between 15 and 30 percent and that passing through 0.125 mm sieve shall not be less 5 percent
of the total volume of aggregate. Admixtures to increase workability can be added. When
pumping long distance and in hot weather, set-retarding admixtures can be used. Fluid mixes
can be pumped satisfactory after adding plasticisers. Suitability of concrete shall be verified by
trial mixes and by performing pumping test.

1705 ADMIXTURES
1705.1 Chemical Admixtures

Chemical admixtures such as super plasticisers, or air entraining, water reducing, accelerating
and retarding agents for concrete, may be used with the approval of the Engineer.

As the selection of an appropriate concrete admixture is an integral part of the mix design, the
manufacturers shall recommend the use of any one of their products only after obtaining
complete information of all the actual constituents of concrete as well as methodologies of
manufacture, transportation and compaction of concrete proposed to be used in the work.
Admixtures/additives conforming to 1S:9103 may be used subject to approval of the Engineer.
However, admixtures/additives generating hydrogen or nitrogen and containing chlorides,
nitrates, sulphides, sulphates or any  other material likely to adversely affect the steel or
concrete, shall not be permitted.

The general requirements for admixtures are given in Clause 1007 of these Specifications.

Compatibility of the admixtures with the cement and any other pozzolona or hydraulic addition
shall be ensured by for avoiding the following problems

1) Requirement of large dosage of superplasticiser for
achieving desired workability.

1) Excessive retardation of setting.

i) Excessive entrainment of large air bubbles.

1v) Unusually rapid stiffening of concrete.

V) Rapid loss of slump

vi) Excessive segregation and bleeding.

1705.2 Mineral Admixtures
For use of mineral admixtures, refer Clauses 1714.1 and 1715.2.
1706  SIZE OF COARSE AGGREGATE

The size (maximum nominal) of coarse aggregates for concrete to used in various components
shall be given as Table 1700-7.

TABLE 1700-7 : Maximum Nominal Size of Coarse Aggregates

\ Maximum Nominal Size




Components of Coarse Aggregate
(mm)

1) RCC well curb 20
ii)) RCC/PCC well staining 40
iii) Well cap or Pile Cap Solid type piers and abutments 40
iv) RCC work in girders, slabs, wearing coat, kerb, 20

approach slab, hollow piers and abutments, pier/abutment

caps, piles
v) PSC work 20
vi) Any other item As specified by the Engineer

Maximum nominal size of aggregates shall also be restricted to the smaller of the following
values :

a) 10 mm less than the minimum lateral clear distance between main
reinforcements

b) 10 mm less than the minimum clear cover to the reinforcements

¢) One quarter of minimum thickness of member
The proportions of the various individual size of aggregates shall be so adjusted that the grading
produces densest mix and the grading curve corresponds to the maximum nominal size adopted
for the concrete mix.

1707. EQUIPMENT

Unless specified otherwise, equipment for production, transportation and compaction of
concrete shall be as under:

a) Production of Concrete:

1)  For overall bridge length of less than 200 m — batch type concrete mixer,
diesel or electric operated, with a minimum size of 200 liters automatic
water measuring system and integral weighed (hydraulic/pneumatic type)

i1) For overall bridge length of 200 m or more — concrete batching and mixing
plant fully automatic, with minimum capacity of 15 cum per hour.

All measuring devices of the equipment shall be maintained in a clean and serviceable
condition. Its accuracy shall be checked over the range in use, when set up at each site and
thereafter periodically as directed by the Engineer.

The accuracy of the measuring devices shall fall within the following limits:

Measurement of Cement : + 3 percent of the quantity of cement in
each batch
Measurement of Water : + 3 percent of the quantity of water in

each batch



Measurement of Aggregate : + 3 percent of the quantity of
aggregate in each batch

Measurement of Admixture : + 3 percent of the quantity of admixture
in each batch

b) Transportation of Concrete
1) Concrete dumpers minimum 2 tonnes capacity
11) Powered hoists minimum 0.5 tonnes capacity Chutes
iii))  Buckets handled by cranes
1v) Transit truck mixer
V) Concrete pump
Vi) Concrete distributor booms
vii)  Belt conveyor
viii)  Cranes with skips
iX) Tremies

c) For Compaction of Concrete :
1) Internal vibrators size 25mm to 70mm
i1) Form vibrators minimum 500 watts

i) Screed vibrators full width of carriageway (upto two lanes)

1708 BATCHING, MIXING, TRANSPORTING, PLACING AND
COMPACTION

1708.1 General

Prior to start of concreting, the Contractor shall submit for approval of the Engineer, his
programme along with list of equipment proposed to be used by him for batching, mixing,
transporting and placing concrete.

1708.2 Batching of Concrete
In batching concrete:

e The quantity of cement, aggregate and mineral admixtures, if used,
shall be determined by mass.
e Chemical admixtures, if solid, shall be determined by mass.
e Liquid admixtures may be measured in volume or mass, and
e Water shall be weighed or measured by volume in a calibrated tank.
The concrete shall be sourced from on-site or off-site batching and mixing plants, or from
approved Ready Mixed Concrete plants, preferably having quality certification.

Except where supply of properly graded aggregate of uniform quality can be maintained over
a period of work, the grading of aggregate should be controlled by obtaining the coarse
aggregate in different sizes and blending them in the right proportions when required, the
different sizes being stocked in separate stock piles. The materials should be stock piled several
hours, preferably a day before use. The grading of coarse and fine aggregate should be checked
as frequently as possible to ensure that the specified grading is maintained.



The water/cement ratio shall always be maintained constant at its correct value. To this end,
determination of moisture content in both fine and coarse aggregates shall be made as frequently
as possible, depending on weather conditions. The amount of added water shall be adjusted to
compensate for any observed variations in the moisture content. To allow for the variation in
mass of aggregate due to variation in moisture content, suitable adjustment in the mass of
aggregate, shall also be made. Accurate control shall be kept on the quantity of mixing water,
which when specified, shall not be changed without approval.

1708.3 Mixing Concrete

1708.3.1 Mixing at Site

All concrete shall be machine mixed. In order to ensure uniformity and good quality of concrete
the ingredients shall be mixed in a power driven batch mixer with hopper and suitable weigh
batching arrangement or in a central mix plant. Hand mixing shall not be permitted. The mixer
pr the plant shall be at an approved location considering the properties of the mixes and the
transportation arrangements available with the contractor. The mixer or the plant shall be
approved by the Engineer.

Mixing shall be continued till materials are uniformly distributed and a uniform colour of the
entire mass is obtained, and each individual particle of the coarse aggregate shows complete
coating of mortar containing its proportionate amount of cement. In no case shall mixing be done
for less than 2 minutes. It shall be ensured that the mixers are not loaded above their rated
capacities and are operated at a speed recommended by the manufacturer. When mineral
admixtures are added at the mixing stage, their thorough and uniform blending with cement shall
be ensured, if necessary by longer mixing time. The addition of water after the completion of the
initial mixing operation, shall not be permitted.

Mixers which have been out of use for more than 30 minutes shall be thoroughly cleaned before
putting in a new batch and also before changing from one type of cement to another.

1708.3.2Ready Mix Concrete

Use of ready mix concrete proportioned and mixed off the project site and delivered to site in a
freshly mixed and unhardened state conforming to 1S:4926, shall be allowed with the approval
of the Engineer.

1708.4 Transporting Concrete

Mixed concrete shall be transported from the place of mixing to the place of final deposit as
rapidly as possible by methods which will prevent the segregation or loss of the ingredients. The
method of transporting or placing of concrete shall be approved by the Engineer. Concrete shall
be transported and placed as near as practicable to its final position so that no contamination,
segregation or loss of its constituents materials take place.

Concrete may be transported by transit mixers or properly designed buckets or by pumping.
Transit mixers or other hauling equipment when used should be equipped with the means of
discharge of concrete without segregation. During hot or cold weather, concrete shall be
transported in deep containers. Other suitable methods to be reduce the loss of water by
evaporation in hot weather and heat loss in cold weather may also be adopted.



When concrete is conveyed by chute, the plant shall be of such size and design as to ensure
practically continuous flow. Slope of the chute be so adjusted that the concrete flows without
excessive quantity of water and without any segregation of its ingredients. The delivery end of
the chute shall be as close as possible to the point of deposit. The chute shall be thoroughly
flushed with water before and after each working period and the water used for this purpose shall
be discharged outside the formwork.

In case concrete is to be transported by pumping, the fresh concrete should have adequate fluidity
and cohesiveness to be pumpable. Proper concrete mix proportioning and initial trials should
ensure this. The conduit shall be primed by pumping a batch of mortar through the line to
lubricate it. Once the pumping is started, it shall not be interrupted, as concrete standing idle in
the line is liable to cause plug. The operator shall ensure that some concrete is always there in
the pump’s receiving hopper during operation. The lines shall always be maintained clean and
free of dents.

Pipelines from the pump to the placing area shall be laid with minimum bends. For large quantity
placements, standby pumps shall be available. Suitable air release valves, shutoff valves etc.
shall be provided as per site requirements. The pumping of priming mix i.e. rich mix of creamy
consistency, to lubricate the concrete pump and pipelines, shall precede the pumping of concrete.
Continuous pumping shall be done to the extent possible. After concreting, the pipelines and
accessories shall be cleaned immediately. The pipes for pumping shall not be made of material
which has adverse effect on concrete. Aluminum alloy pipelines shall not be used.

1708.5 Placing of Concrete

All formwork and reinforcement contained in it shall be cleaned and made free from standing
water, dust, snow or ice immediately before placing of concrete.

No concrete shall be placed in any part of the structure until the approval of the Engineer has
been obtained. if concreting is not started within 24 hours of the approval being given, it shall
have to be obtained again from the Engineer. Concreting then shall proceed continuously over
the area between the construction joints. Fresh concrete shall not be placed against concrete
which has been in position for more than 30 minutes unless a proper construction joint is formed.

The concrete shall be deposited as nearly as practicable in its original position to avoid re-
handling. Methods of placing should be such as to preclude segregation. Care should be take to
avoid displacement of reinforcement or movement of formwork. To achieve this, concrete should
be lowered vertically in the form and horizontal movement of concrete inside the forms should,
as far as practicable, be minimized.

The concrete shall be placed and compacted before its initial setting so that it is amenable to
compaction by vibration. The workability of concrete at the time of placement shall be adequate
for the compaction equipment to be used. If there is considerable time gap between mixing and
placing of concrete, as in the case of ready mixed concrete plants or off-site batching and mixing
plants, concrete mix shall be designed to have appropriately higher workability at the time of
discharge from the mixer, in order to compensate the loss of workability during transit. This is
generally achieved by suitable chemical admixtures. Keeping these considerations in view, the
general requirement for ready mixed concrete plants or off-site batching and mixing plants, is
that concrete shall be discharged from the truck mixer within two hours of the time of loading.
A longer period may be permitted if suitable retarding admixtures are used.



In the wall forms, drop chutes attached to hoppers at the top should preferably be used to lower
concrete to the bottom of the form. As a general guidance, the permissible free fall of concrete
may not exceed 1.5 meters and under no circumstances shall it be more than 2 meters. When
free fall of larger height is involved, self compacting concrete having adequate fluidity,
cohesiveness and viscosity and which uniformly and completely fills every corner of the
formwork by its own weight without segregation, shall be used.

Except where otherwise agreed to by the Engineer, concrete shall be deposited in horizontal
layers to a compacted depth of not more than 450 mm when internal vibrators are used and not
exceeding 300 mm in all other cases.

Concrete when deposited shall have a temperature of not less than 5° C and preferably not more
than 30° C and in no case more than 40°C. It shall be compacted in its final position within 30
minutes of its discharge from the mixer, unless carried in properly designed agitators, operating
continuously, when this time shall be within 1 hour of the addition of cement to the mix and
within 30 minutes of its discharge from the agitator. It may be necessary to add retarding
admixtures to concrete if trials show that the periods indicated above are unacceptable. In all
such matters, the Engineer’s decision shall be final.

1708.6 Compaction of Concrete

Concrete shall be thoroughly compacted by vibration or other means during placing and worked
around the reinforcement, tendons or duct formers, embedded fixtures and into corners of the
formwork to produce a dense homogeneous void-free mass having the required surface finish.
When vibrators are used, vibration shall be done continuously during the placing of each batch
of concrete until the expulsion of air has practically ceased and in a manner that does not promote
segregation. Over vibration shall be avoided to minimize the risk of forming a weak surface
layer. When external vibrators are used, the design of formwork and disposition of vibrator shall
be such as to ensure efficient compaction and to avoid surface blemishes. Vibrations shall not be
applied through reinforcement and where vibrators of immersion type are used, contact with
reinforcement and all inserts like ducts etc. shall be avoided.

When internal vibrators are used, they shall be inserted vertically to the depth of the layer being
placed and ordinarily shall penetrate the layer below for a few centimeters. The vibrator should
be kept in place until air bubbles cease escaping from the surface and then withdrawn slowly to
ensure that no hole is left in the concrete, care being taken to see that it remains in continued
operation while being withdrawn. The internal vibrators shall be inserted in an orderly manner
and the distance between insertions should be about one and a half times the radius of the area
visibly affected by vibration. Additional vibrators in serviceable condition shall be kept at site
so that they can be used in the event of breakdowns.

Mechanical vibrators used shall comply with 1S:2502, IS:2506, 1S:2514 and 1S:4656.

1709. CONSTRUCTION JOINTS

Construction joints shall be avoided as far as possible. In no case shall the locations of such
joints shall be changed or increased from those shown on the drawings except with express
approval of the Engineer.

Joints should be positioned where they are readily accessible for preparation and concreting.
Construction joints should be positioned to minimize the effects of the discontinuity of the



durability, structural integrity and appearance of the structure. As far as possible, joints should
be provided in non-aggressive zones, but if joints in aggressive zones cannot be avoided, they
should be sealed. Joints should be located away from the regions of maximum stress caused by
loading; particularly where shear and bond stresses are high.

In beams and slabs joints should not be near the supports. Construction joints between slabs and
ribs in composite beams, shall be avoided. For box girders, there shall be no construction joint
between the soffit and webs.

Joints should be either vertical or horizontal. For a vertical construction joint, the lifts of concrete
shall finish level or at right angles to the axis of the member. Concreting shall be continued right
up to the joint.

Before resuming work at a construction joint when concrete has not yet fully hardened, All
laitance shall be removed thoroughly. The surface shall be roughened, taking care to avoid
dislodgement of coarse aggregates. Concrete shall be brushed with a stiff brush soon after
casting, while the concrete has only slightly stiffened. If the concrete has partially hardened, it
may be treated by wire brushing or with a high pressure water jet, followed by drying with an
air jet, immediately before the new concrete is placed. Fully hardened concrete shall be treated
with mechanical hand tools or grit blasting, taking care not to split or crack aggregate particles.
The Practice of first placing a layer of mortar or grout when concreting joints, shall be avoided.
The old surface shall be soaked with water, without leaving puddles, immediately before starting
concreting. The new concrete shall be thoroughly compacted against it.

Where there is likely to be a delay before placing the next concrete lift, protruding reinforcement
shall be protected. In all cases, where construction joints are made, the joint surface shall not be
contaminated with release agents, dust, or sprayed curing membrane and reinforcement shall be
firmly fixed in position at the correct cover.

The sequence of concreting, striking of forms and positioning of construction joints for every
individual structure, shall be decided well in advance of the commencement of work.

1710 CONCRETING UNDER WATER

When it is necessary to deposit concrete under water, the methods, equipment, materials and
proportions of mix to be used, shall be got approved from the Engineer before any work

is started.

Concrete shall not be placed in water having a temperature below 5°C. The temperature of the
concrete, when deposited, shall not be less than 16°C, nor more than 30°C.

Coffer dams or forms shall be sufficiently tight to ensure still water conditions, if practicable,
and in any case to reduce the flow of water to less than 3 m per minute through the space into
which concrete is to be deposited. Coffer dams or forms in still water shall be sufficiently tight
to prevent loss of mortar through the joints in the walls. Pumping shall not be done while
concrete is being placed, or until 24 hours thereafter. To minimise the formation of laitance, care
shall be exercised not to disturb the concrete as far as possible while it is being deposited.

All under water concreting shall be carried out by tremie method only. The number and spacing
of the tremies should be worked out to ensure proper concreting. However, it is necessary to
have a minimum number of 2 tremies for any concreting operation, so that even if one of the
tremies goes out of commission during concreting, the other one can be used to complete the
work. The tremie concreting when started, should continue without interruption for the full
height of the member being concreted. The capacity of the concrete production and placement



equipment should be sufficient to enable the underwater concreting to be completed
uninterrupted within the stipulated time.

The top section of the tremie shall have a hopper large enough to hold one full batch of the mix
or the entire contents of the transporting bucket, as the case may be. The tremie pipe shall not be
less than 200 mm in diameter and shall be large enough to allow a free flow of concrete and
strong enough to withstand the external pressure of the water in which it is suspended, even if a
partial vacuum develops inside the pipe. Preferably, flanged steel pipe of adequate strength shall
be used. A separate lifting device shall be provided for each tremie pipe with its hopper at the
upper end. Unless the lower end of the pipe is equipped with an approved automatic check valve,
the upper end of the pipe shall be plugged with a wadding of gunny sacking or other approved
material before delivering the concrete to the tremie pipe through the hopper, so that when the
concrete is forced down from the hopper to the pipe, it will force the plug (and along with it any
water in the pipe) down the pipe and out of the bottom end, thus establishing a continuous stream
of concrete. It will be necessary to raise the tremie slowly in order to allow a uniform flow of
concrete. At all times after placing of concrete is started and until all the required quantity has
been placed, the lower end of the tremie pipe shall be kept below the surface of the plastic
concrete and shall not be taken out of concrete. This will cause the concrete to build up from
below instead of flowing out over the surface and thus avoid formation of layers of laitance. It
is advisable to use retarders or suitable superplasticizers to retard the setting time of concrete,
which shall be established before the commencement of work.

1711 CONCRETING IN EXTREME WEATHER

1711.1 Concreting in Cold Weather

Where concrete is to be deposited at or near freezing temperature, precautions shall Be taken to
ensure that at the time of placing, it has a temperature of not less than 5°C and that the
temperature shall be maintained above 4°C until the concrete has hardened. When necessary,
concrete ingredients shall be heated before mixing but cement shall not be heated artificially
other than by the heat transmitted to it from other ingredients of the concrete. Stock piled
aggregate may be heated by the use of dry heat or steam. Aggregates shall not be heated directly
by gas or on sheet metal over fire. In general, the temperature of aggregates or water shall not
exceed 65°C. Salt or other chemicals shall not be used for the prevention of freezing. No frozen
material or materials containing ice shall be used. All concrete damaged by frost shall be
removed. Concrete exposed to freezing weather shall have entrained air and the water content of
the mix shall not exceed 30 liters per 50 kg of cement. To counter slower setting of concrete,
accelerators can be used with the approval of the Engineer. However, accelerators containing
chloride shall not be used.

1711.2 Concreting in hot Weather

When depositing concrete in hot weather, precautions shall be taken sa that the temperature of
wet concrete does not exceed 30°C while placing. This shall be achieved by using chilled mixing
water, using crushed ice as a part of mixing water, shading stock piles of aggregates from direct
rays of the sun, sprinkling the stock piles of coarse aggregate with water to keep them moist,
limiting temperature of cement below 30°C at the time of use, starting curing before concrete
dries out and restricting time of concreting as far as possible to early mornings and late evenings.
When ice is used to cool mixing water, it will be considered as part of the water in design mix.
Under no circumstances shall the mixing operation be considered complete until all ice in the
mixing drum has melted. The Contractor will be required to state his methodology for the
Engineer’s approval when temperatures of concrete are likely to exceed 30°C during the work.



1712 PROTECTION AND CURING
1712.1 General
Concreting operations shall not commence until adequate arrangements for concrete curing
have been made by the Contractor. Curing and protection of concrete shall start immediately
after compaction of the concrete.
The concrete shall be protected from:
a) Premature drying out particularly by solar radiation and wind
b)  High internal thermal gradients
c) Leaching out by rain and flowing water
d) Rapid cooling during the first few days after placing
e) Low temperature or frost
f)  Vibration and impact which may disrupt the concrete and interfere with
its bond to the reinforcement.
g) Vibration caused by traffic including construction traffic.
Concrete shall be protected, without allowing ingress of external water, by means of wet (not
dripping) gunny bags, hessian etc. Once the concrete has attained some degree of hardening
(approximate 12 his after mixing), moist curing shall commence and be continued through the
requisite period. Where members are of considerable size and length, with high cement content,
accelerated curing methods may be applied, as approved by the Engineer.

1712.2 Water Curing

Water for curing shall be as specified in Section 1000 of these specifications.

Sea water shall not be used for curing. Sea water shall not come into contact with concrete
members before they have attained adequate strength.

The concrete should be kept constantly wet by ponding or covering or use of sprinklers/
perforated pipes for a minimum period of 14 days after concreting, except in the case of concrete
with rapid hardening cement, where it can be reduced to 5 days. Water should be applied on
surfaces after the final set. Curing through watering shall not be done on green concrete. On
formed surfaces, curing shall start immediately after the forms are stripped. The concrete shall
be kept constantly wet with a layer of sacking, canvas, hessian or similar absorbent material.

1712.3  Steam Curing

Where steam curing is adopted, it shall be ensured that it is done in suitable enclosure to contain
the live steam in order to minimize moisture and heat losses. The initial application of the steam
shall be after about four hours of placement of concrete to allow the initial set of the concrete
to take place.

Where retarders are used, the waiting period before application of the steam shall be increased
to about six hours.

The steam shall be at 100 percent relative humidity to prevent loss of moisture and to provide
excess moisture for proper hydration of the cement. The application of steam shall not be
directly on the concrete. Steam curing is applied in enclosures or tunnels through which
concrete members are transported on a conveying system. Alternatively, portable enclosures or
plastic covers are placed over precast members and steam is supplied to the enclosures. The
rate of increase or decrease of temperature should not be more than 10°C to 20°C per hour and
the maximum temperature shall be about 70°C. The maximum temperature shall be maintained
until the concrete has attained the desired strength required at the end of steam curing period
and shall be decided by prior trials. When steam curing is discontinued, the air temperature
shall not drop at a rate exceeding 10°C per hour, until a temperature of about 10°C above the
ambient temperature outside has been reached. Steam curing of concrete shall be followed by



water curing for at least 7 days. The concrete shall not be exposed to temperatures below
freezing for at least six days after curing.

1712.4 Curing Compound

Membrane forming curing compounds consisting of waxes, resins, chlorinated rubbers etc.
may be permitted by the Engineer in special circumstances. Curing compounds shall not be
used on any surface which requires further finishing to be applied. All construction joints shall
be moist cured and no curing compound shall be permitted in locations where concrete surfaces
are required to be bonded together.

Liquid membrane forming compounds shall conform to ASTMC 309 and the curing efficiency
shall be as per ASTMC 156.

Curing compounds shall be continuously agitated during use. All concrete cured by this
method shall receive two applications of the curing compound. The first coat shall be applied
immediately after acceptance of concrete finish. If the surface is dry, the concrete shall be
saturated with water and curing compound applied as soon as the surface film of water
disappears. The second application shall be made after the first application has set. Placement
in more than two coats may be required to prevent streaking. The membrane formed shall be
stripped off after 14 days, when curing is complete. Impermeable membranes, such as sheet
materials for curing concrete conforming to ASTM C 171 or polyethylene sheeting covering
closely the concrete surface, may also be used to provide effective barrier against evaporation.

1713  FINISHING

Immediately after the removal of forms, exposed bars or bolts, if any, shall be cut inside the
concrete member to a depth of at least 50 mm below the surface of the concrete and the resulting
holes filled with cement mortar. All fins caused by form joints, all cavities produced by the
removal of form ties and all other holes and depressions, honeycomb spots, broken edges or
corners, and other defects, shall be thoroughly cleaned, saturated with water and carefully
pointed and rendered true with mortar. The mortar shall be of cement and fine aggregate mixed
in the proportions used in the grade of concrete that is being finished and of as dry a consistency
as possible. Considerable pressure shall be applied in filling and pointing to ensure thorough
filling in all voids. Surfaces which have been pointed shall be kept moist for a period of twenty
four hours. Special pre-packaged proprietary mortars shall be used where appropriate or where
specified in the drawing.

All construction and expansion joints in the completed work shall be left carefully tooled and
free from any mortar and concrete. Expansion joint filler shall be left exposed for its full length
with clean and true edges.

Immediately on removal of forms, the concrete work shall be examined by the Engineer before
any defects are made good. The work that has sagged or contains honeycombing to an extent
detrimental to structural safety or architectural appearance of the member, shall be rejected.
Surface defects of a minor nature may be accepted. On acceptance of such work, the same shall
be rectified as directed by the Engineer.

1714 CONCRETE WITH BLENDED CEMENTS OR MINERAL ADMIXTURES
1714.1 Production of Concrete

In order to improve the durability of the concrete, use of blended cement or blending of mineral
admixtures, is permitted. The maximum limit of flyash and ground granulated blast furnace
slag in concrete, shall be as specified in Clause 1715.2. Blending at site shall be permitted only
through a specific facility with complete automated process control to achieve the specified
design quality or through RMC plants with similar facility.

1714.2 Modified Properties



For concrete made with Portland Pozzolona Cement, Portland Blast furnace slag cement or
mineral admixtures, the setting time and rate of gain of strength are different from those of
concrete made with OPC alone. Cognizance of such modified properties shall be taken in
deciding de-shuttering time, initial time of prestressing, curing period and for early age loading.
1714.3 Compatibility of Chemical Admixtures

Compatibility of chemical admixtures and superplasticizers with Portland Pozzolona cement,
Portland blast furnace slag cement and mineral admixtures shall be ensured by trials outlined in
Clause 1705.

1714.4 Additional Tests
In addition to the strength tests prescribed in other Sections of these Specifications, the
following additional tests are required to be carried out from considerations of durability.
i) Rapid Chloride Ion Permissibility Test
Rapid Chloride Ion permeability test on as per ASTM C 1202 at 56 days for
extreme, very severe and severe conditions of exposure. The permissible value of
Chloride-Ion permeability for extreme condition 800 Coulombs very severe
condition 1200 coulombs and severe exposure condition 1500 coulombs.
ii) Water Permeability Test
Water permeability test as per DIN: 1048 Part 5-1991 shall be carried out as
described in Clause 1717.2.5.5.
1715 HIGH PERFORMANCE CONCRETE
1715.1 General
High Performance Concrete shall be used where special performance requirements of high
strength, high early strength, high workability, low permeability and high durability for severe
service environments, are required. Production and use of such concrete in the field shall be
carried out with high degree of uniformity between batches and very stringent quality control.
1715.2 Materials
Cement, mineral admixtures, chemical admixtures, aggregates and water shall conform to
Section 1000 of these Specifications and this Section.
Flyash when used, shall neither be less than 20 percent nor shall be greater than 35 percent of
the total by mass of ordinary Portland cement and fiyash and shall conform to grade-1 of
IS:3812.
Ground granulated blast furnace (GGBS) slag when used, shall neither be less than 50 percent
nor greater than 70 percent of the total mass of ordinary Portland cement and GGBS and shall
conform to 1S:12089, Silica fume conforming to IS:15388 shall be used.
The cement content of concrete inclusive of any mineral admixtures shall not be less than 380
kg/m3. The cement content excluding any mineral admixtures (Portland cement content alone)
shall not exceed 450 kg/m3. The water/cement (cement plus all cementitious materials) ratio
should generally not exceed 0.33 but in no case shall be more than 0.40.
1715.3 Compatibility of Admixtures
Compatibility of the superplasticizer and admixtures with the cement and any other Pozzolanic
or hydraulic dilutes shall be ensured by trials as outlined under Clause 1705.

1715.4 Characteristic Strength and Target Mean Strength

Characteristic strength and the initial target mean strength of concrete, shall be as given in
Table 1700-8. The target mean strength shall be calculated as per Clause 1704.2 after obtaining
data on standard deviation from sufficient samples.

Table 1700-8 : Characteristic Compressive Strength and Target Mean Strength



Grade Specified Characteristic Target Mean Strength (MPa)
Designation Compressive Strength at 28 days
(MPa)
M 40 40 52
M 45 45 58
M 50 50 63
M 55 55 69
M 60 60 74
M 65 65 80
M 70 70 85
M 75 75 90
M 80 80 95
M 85 85 101
M 90 90 106
1715.5 Workability and Other Requirements

Workability, concrete mix design, field trial mixes, chloride and sulphate contents shall be as
laid down in other Sections of these Specifications.

1715.6 Mixing of Concrete

The concreting plant and means of transportation employed to make trial mixes and to transport
them to representative distances shall be similar to the corresponding plant and transport to be
used in the works. The optimum sequence of mixing of ingredients shall be established by
trials. Mixing time may be longer than in normal grade concrete mixes.

The temperature of concrete at the time of placement shall not exceed 25°C. The temperature
of concrete at the mixing stage should be lower, to allow for rise in temperature during
transport. When considerable distance of transport is involved, particular attention should be
paid to ensure retention of slump as targeted for placement.

1715.7 Prototype Testing

Mock-up trials or prototype testing may be carried out to ensure that the concrete can be
satisfactorily placed and compacted, taking into account the location of placement and
provision of reinforcement, and required adjustments made in concrete mix design and/or
detailing of reinforcement.

1715.8 Curing of Concrete

High performance concrete containing silica fume is more cohesive than normal mixes hence,
there is a little or no bleeding and no bleed water to rise to the surface to offset water loss due
to evaporation. Plastic shrinkage cracking is possible, if curing is not proper. Initial curing
should commence soon after initial setting of concrete. Concrete should be covered with moist
covers, opaque colour plastic sheets or suitable curing compound. Final moist curing should
commence after final setting of concrete and continue for at least 14 days.

1715.9 Additional Tests for Concrete

Apart from the strength tests prescribed in other Sections of these Specifications, the additional
tests as specified under Clause 1714.3, shall also be carried out.

1716 TOLERANCES

Tolerances for dimensions/shape of various components shall be as indicated in these
Specifications or shown on the drawings or as directed by the Engineer.

1717 TESTS AND STANDARDS OF ACCEPTANCE

1717.1 Concrete shall conform to the surface finish and tolerance as prescribed in these
Specifications for respective components.




1717.2 Random sampling and lot by lot acceptance inspection, shall be made for the 28
days cube strength of concrete.
1717.3 Concrete under acceptance, shall be notionally divided into lots for the purpose of
sampling before commencement of work. The basis of delimitation of lots shall be as follows:
1)  No individual lot shall be more than 30 cu.m in volume
11) Different grades of mixes of concrete shall be divided into separate lots.
111) Concrete of a lot shall be used in the same identifiable component of the
bridge.

1717.4 Sampling and Testing

Concrete for preparing 3 test cubes shall be taken from a batch of concrete at point of delivery
for construction, according to procedure laid down in IS:1199.

A random sampling procedure shall be adopted which ensures that each of the concrete batches
forming the lot under acceptance inspection has equal chance of being chosen for taking cubes.
150 mm cubes shall be made, cured and tested at the age of 28 days for compressive strength
in accordance with I1S:516. The 28 day test strength result for each cube shall form an item of
the sample. Tests at other age shall also be performed, if specified.

Where automated batching plant/Ready Mixed Concrete Plant is located away from the place
of use and the time gap between production and placement is more than the initial setting time
or where any ingredients are added subsequent to mixing, separate sets of samples shall be
collected and tested at batching plant and at location of placement. The results shall be
compared and used to make suitable adjustment at batching plants so that properties of concrete
at placement are as per the requirements.

1717.5 Test Specimen and Sample Strength

Three test specimens shall be made from each sample for testing at 28 days. Additional cubes
may be required for various purposes such as to determine the strength of concrete at 7 days or
for any other purpose.

The test strength of the sample shall be the average of the strength of 3 cubes. The individual
variation should not be more than +15 percent of the average. If variation is more, the test
results of the sample are invalid.

1717.6 Frequency
The minimum frequency of sampling of concrete of each grade shall be in accordance with
Table 1700-9.

Table 1700-9 : Minimum Frequency of Sampling

Quantity of Concrete in Work, m3 No. of Samples
1—5 1
6—15 2
16 — 30 3
31 —50 4
51 and above 4 plus one additional sample for each additional
50 m> or part thereof

At least one sample shall be taken from each shift of work.
1717.7 Acceptance criteria
1717.7.1 Compressive Strength

1) Cubes




The concrete shall be taken as having the specified compressive strength when
both the following conditions are met:

e  The mean strength determined from any group of four consecutive non-
overlapping samples exceeds the specified characteristic compressive
strength by 3 MPa.

e  Strength of any sample is not less than the specified characteristic
compressive strength minus 3 MPa.

The quantity of concrete represented by the test results include the
batches from which the first and last samples were taken, together with
all intervening batches.
2) Cores
When the concrete does not satisfy both the conditions given in (1) above,
representative cores shall be extracted from the hardened concrete for
compression test in accordance with the method described in IS:1199 and tested
to establish whether the concrete satisfies the requirement of compressive
strength.
Evaluation of compressive strength by taking cores may also be done in case of
doubt regarding the grade of concrete used either due to poor workmanship or
based on results of cube strength tests.
The locations from which core samples are to be taken and their number shall be decided so as
to be representative of the whole of the concrete under consideration. However, in no case shall
fewer than three cores be tested. Cores shall be prepared and tested as described in IS:516.
Concrete in the member represented by a core test shall be considered acceptable if the average
equivalent cube strength of the cores is equal to at least 85 percent of the cube strength of the
grade of concrete specified for the corresponding age and no individual core has strength less
than 75 percent of the specified strength.
1717.7.2  Chloride and Sulphate Content
The total chloride and sulphuric anhydride (SOs3) content of all the constituents of concrete as
a percentage of mass of cement in the mix, shall not exceed the values given in this Section.
1717.7.3 Density of Fresh Concrete
Where minimum density of fresh concrete is specified, the mean of any four consecutive non-
overlapping samples shall not be less than the specified value and any individual sample result
shall not be less than 97.5 percent of the specified value.

1717.7.4  Density of Hardened Concrete
Where minimum density of hardened concrete is specified, the mean of any four consecutive
non-overlapping samples shall not be less than the specified value and any individual sample
result shall not be less than 97.5 percent of the specified value.
1717.7.5 Permeability Test
Water permeability test as per DIN:1048 Part 5-1991 shall be carried out as described below :
1) A cylindrical test specimen 150 mm dia and 160 mm high shall
prepared.
i1) After 28 days of curing, the test will be conducted between 28 and 35
days. The test specimen shall be fitted in a machine such that specimen
can be subjected to a water pressure of up to 7 bars. Atypical machine is
shown in Appendix-1700/1.
i) The concrete specimen shall be subjected to a water pressure of 0.5
N/mm2 from the top for a period of 3 days. The pressure shall be
maintained constant throughout the test period. If the water penetrates



through to the underside of the specimen, the test may be terminated and
the specimen rejected as failed.

1v) After 3 days, the pressure shall be released and the sample shall be taken
out. The specimen shall be split in the middle by compression applied
on two round bars on opposite sides above and below.

V) When the split faces show signs of drying (after 5 to 10 minutes), the
maximum depth of penetration in the direction of height shall be
measured with the scale and extent of water penetration established.

Vi) The mean of maximum depth of penetration obtained from three
specimens thus tested, shall be taken as the test result and it shall not
exceed 25 mm.

1717.7.6  If the concrete is not able to meet any of the standards of acceptance as prescribed,
the effect of such deficiency on the structure shall be investigated by the Contractor as directed
by the Engineer. The Engineer may accept the concrete as sub-standard work. Any additional
work required by the Engineer for such acceptance, shall be carried out by the Contractor at
his cost. In case the concrete is not found to be acceptable even after investigation, the
Contractor shall remove the rejected concrete forthwith.

1717.7.7 When durability of concrete is desired the rapid chloride ion permeability test as
stated under Clause 1714.3.1 shall also be performed in addition to above tests.

1500 FORM WORK

1501 DESCRIPTION

Formwork shall include all temporary or permanent forms required for forming the concrete of
the shape, dimensions and surface finish, as shown on the drawing or as directed by the
Engineer, together with all props, staging, centering, scaffolding and temporary construction
required for their support.

1502 MATERIALS

All materials shall comply with the requirements of IRC:87. Materials and components used
for formwork shall be examined for damage or excessive deterioration before use/re-use and
shall be used only if found suitable after necessary repairs. In case of timber formwork, the
inspection shall not only cover physical damages but also signs of attacks by decay, rot or insect
attack or the development of splits.

Forms shall be constructed with metal or timber. The metal used for forms shall be of such
thickness that the forms remain true to shape. All bolts should be countersunk. The use of
approved internal steel ties or steel or plastic spacers shall be permitted. Structural steel tubes
used as support for forms shall have a minimum wall thickness of 4 mm. Other materials
conforming to the requirements of IRC:87 may also be used if approved by the Engineer.
1503 DESIGN OF FORMWORK

1503.1 The design, erection and removal of formwork shall conform to IRC:87
"Guidelines for Formwork, Falsework and Temporary Structures" and these specifications. The
forms shall be such as to ensure that they can be conveniently removed without disturbing the
concrete. The design shall facilitate proper and safe access to all parts of formwork for
inspection.

1503.2 The Contractor shall furnish the design and drawing of complete formwork (i.e.
the forms as well as their supports) for approval of the Engineer before any erection is taken
up. If proprietary system of formwork is used, the Contractor shall furnish detailed information
as per Appendix 1500/1, to the Engineer for approval.



Notwithstanding any approval or review of drawing and design by the Engineer, the Contractor
shall be entirely responsible for the adequacy and safety of formwork.

1503.3 In the case of prestressed concrete superstructure, careful consideration shall be
given to redistribution of loads on props due to prestressing.

1504 WORKMANSHIP

1504.1 The formwork shall be robust and strong and the joints shall be leak-proof.
Ballies shall not be used as staging. Staging must have cross bracings and diagonal bracings in
both directions. Staging shall be provided with an appropriately designed base plate resting on
firm strata.

1504.2 The number of joints in the formwork shall be kept to a minimum by using large
sized panels. The design shall provide for proper "soldiers" to facilitate alignment. All joints
shall be leak proof and must be properly sealed. Use of PVC joint sealing tapes, foam rubber
or PVC T-section, is essential to prevent leakage of grout.

1504.3 As far as practicable, clamps shall be used to hold the forms together. Where use
of nails is unavoidable, minimum number of nails shall be used and these shall be of the double-
headed type. Alternatively, if the nails are of the normal type, they shall be left partially
projecting without being driven to their full length, so that they can be withdrawn easily.
1504.4 Use of ties shall be restricted, as far as practicable. Wherever ties are used they
shall be used with HDPE sheathing so that they can easily be removed. No parts prone to
corrosion shall be left projecting or near the surface. The sheathing shall be grouted with
cement mortar of the same strength as that of the structure.

1504.5 Unless otherwise specified, or directed, chamfers or fillets of size 25 mm x 25
mm shall be provided at all angles of the formwork to avoid sharp corners. The chamfers,
beveled edges and mouldings shall be made in the formwork itself. Opening for fixtures and
other fittings shall be provided in the shuttering as directed by the Engineer.

1504.6 Shuttering for walls, sloping members and thin sections of considerable height
shall be provided with temporary openings to permit inspection and cleaning out before placing
of concrete.

1504.7 The formwork shall be constructed with pre-camber to the soffit to allow for
deflection of the formwork. This shall be in addition to the pre-camber for the permanent
structure as shown on the drawings.

1504.8 Where centering trusses or launching trusses are adopted for casting of
superstructure, the joints of the centering trusses, whether welded, riveted or bolted shall be
thoroughly checked periodically. Also, various members of the centering trusses should be
periodically examined for proper alignment and unintended deformation before proceeding
with the concreting. They shall also be periodically checked for any deterioration in quality
due to steel corrosion. Launching truss, casting truss of span more than 40 m and travelling
forms, shall be load tested before they are put to use.

1504.9 The formwork shall be so made as to produce a finished concrete true to shape,
line and levels and dimensions as shown on the drawings, subject to the tolerances specified in
respective Sections of these specifications, or as directed by the Engineer.

1504.10 Where metal forms are used, all bolts and rivets shall be countersunk and well
ground to provide a smooth, plane surface. Where timber is used it shall be well seasoned, free
from loose knots, projecting nails, splits or other defects that may mar the surface of concrete.
1504.11 Forms shall be made sufficiently rigid by the use of ties and bracings to prevent
any displacement or sagging between supports. They shall be strong enough to withstand all
pressure, ramming and vibration during and after placing the concrete. Screw jacks or hard



wood wedges where required shall be provided to make up any settlement in the formwork
either before or during the placing of concrete.

1504.12 The formwork shall ensure the correct final shape of the structure, with the
calculated amount of positive or negative camber. The deformation of falsework, scaffolding
or propping and the instantaneous or deferred deformation due to various causes arising in
prestressed structures, shall be properly accounted for.

1504.13 Suitable camber shall be provided to horizontal members of structure, specially
in long spans, to counteract the effects of deflection. The formwork shall be so fixed as to
provide for such camber.

1504.14 The formwork shall be coated with an approved release agent that will effectively
prevent sticking and will not stain the concrete surface. Lubricating oils (machine oils) shall be
prohibited for use as coating.

1505 LINING OF FORMWORK

The formwork shall be lined with material approved by the Engineer so as to provide a smooth
finish of uniform texture and appearance. This material shall leave no stain on the concrete and
shall be so fixed to its backing as not to impart any blemishes. It shall be of the same type and
obtained from only one source throughout for the construction of any one structure. The
contractor shall make good any imperfections in the resulting finish as required by the
Engineer. Internal ties and embedded metal parts shall be carefully detailed and their use shall
be subject to the approval of the Engineer.

1506 PRECAUTIONS
The following precautions shall be observed:
1) It shall be ensured that any cut-outs or openings provided in any structural

member to facilitate erection of formwork, are closed with the same grade of
concrete as that of the structure, after formwork is removed.

11) Provision for safe access to the formwork shall be made at all levels as required.

1) Close watch shall be maintained to check for settlement of formwork during
concreting and any settlement shall be promptly rectified.

1v) Natural ground shall be checked for bearing capacity and likely settlement
before erection of the staging.

V) it shall be ensured that water used for curing or rain water does not stagnate near
the base plate of the staging.

Vi) For shutters used for deep and narrow member, temporary openings in the sides
shall be provided to facilitate pouring and compaction of concrete.

1507 PREPARATION OF FORMWORK BEFORE CONCRETING

The inside surfaces of forms shall, except in the case of permanent formwork or where
otherwise agreed to by the Engineer, be coated with a release agent supplied by approved
manufacturer or of an approved material to prevent adhesion of concrete to the formwork.
Release agents shall be applied strictly in accordance with the manufacturer's instructions and
shall not be allowed to come in contact with any reinforcement or prestressing tendons and
anchorages. Different release agents shall not be used in formwork for exposed concrete.
Before re-use of forms, the following actions shall be taken :

1) The contact surfaces of the forms shall be cleaned carefully and dried
before applying a release agent.
i1) It should be ensured that the release agent is appropriate to the surface to be

coated. The same type and make of release agent shall be used throughout on
similar formwork materials and different types should not be mixed.



1i1) The form surfaces shall be evenly and thinly coated with release agent. The
vertical surface shall be treated before horizontal surface and any excess wiped

out.

iv) It shall be ensured that the reinforcement or the surface of the hardened concrete
shall not come in contact with the release agent.

V) All forms shall be thoroughly cleaned immediately before concreting.

The Contractor shall give the Engineer due notice before placing any concrete in the forms to
permit him to inspect and approve the formwork. However, such inspection shall not relieve
the contractor of his responsibility for safety of formwork, men, machinery, materials and finish
or tolerances of concrete.

1508 REMOVAL OF FORMWORK

The scheme for removal of formwork (Le. de-shuttering and de-centering) shall be planned in
advance and furnished to the Engineer for scrutiny and approval. No formwork or any part
thereof shall be removed without prior approval of the Engineer.

The formwork shall be so removed a s not to cause any damage to concrete. Centering shall be
gradually and uniformly lowered in such a manner as to permit the concrete to take stresses
due to its own weight uniformly and gradually to avoid any shock or vibration.

Form work shall not be released unless the concrete has achieved strength of at least twice the
stress the concrete may be subjected at the time of the removal of formwork. When no test is
conducted for determination of strength of concrete and where the time of removal of formwork
is not specified, the same shall be as under :

a) Walls, piers, abutments, columns and vertical faces of 12 to 48 hours as may be decided by the
structural members Engineer

b) Soffits of Slabs (with props left under) 3 days

C) Props left under slabs 14 days

d) Soffits of Girders (with props left under) 7 days

e) Props (left under girders) 21 days

The above time schedule is applicable when ordinary Portland Cement is used without any
admixtures at an ambient temperature exceeding 10°C.

For concrete made with Portland pozzolona cement, Portland slag cement or mineral
admixtures, additional cube samples shall be taken for verifying the strength of concrete to
decide the time of deshuttering.

Where there are re-entrant angles in the concrete sections, the formwork should be removed at
these sections as soon as possible after the concrete has set, in order to avoid cracking due to
shrinkage of concrete.

Additional precautions as given in Clause 8.17 of IRC: 87, shall also be followed.

1509 RE-USE OF FORMWORK

When the formwork is dismantled, its individual components shall be examined for damage
and damaged pieces shall be removed for rectification. Such examination shall always be
carried out before their use again. Before re-use all components shall be cleaned of deposits of
soil, concrete or other unwanted materials. Threaded parts shall be oiled after cleaning.

All bent steel props shall be straightened before re-use. The maximum permissible deviation
from straightness is 1/600 of the length. The maximum permissible axial loads in used props
shall be suitably reduced depending upon their condition. The condition of the timber



components, plywood and steel shuttering plates shall be examined closely for distortion and
defects before re-use.

1510 SPECIALISED FORMWORK

Specialised formwork such as slipform, floating caisson and travelling form, wherever used
shall be designed and detailed by competent agencies and a set of complete working drawings
and installation instructions supplied to the Engineer. In case proprietary equipment is used,
the supplier shall furnish drawings, details, installation instructions etc, in the form of manuals
along with the formwork.

For slipform, the rate of climb of the formwork shall be designed for each individual case
taking into account various parameters including the grade of concrete, concrete strength,
concrete temperature, ambient temperature and concrete admixtures.

For floating caisson, the details of fabrication, floating to site and placing in position shall be
as given in Clause 1203.5 of these Specifications.

In order to verify the time and sequence of striking/removal of specialized formwork, routine
field tests for the consistency and strength development of concrete are mandatory.

For specialized formwork, the form lining material may be either plywood or steel sheet of
appropriate thickness.

1511 TESTS AND STANDARDS OF ACCEPTANCE

The materials shall be tested in accordance with these Specifications and shall meet the
prescribed criteria. The work shall conform to these Specifications and shall meet the
prescribed standards of acceptance.

1718 MEASUREMENTS FOR PAYMENT

Structural concrete shall be measured in cubic meters basis with finished work. In reinforced
or prestressed concrete, the volume occupied by reinforcement or prestressing cables and
sheathing shall not be deducted. The slab shall be measured as running continuously through
and the beam as the portion below the slab.

1719 RATE

The contract unit rate for structural concrete shall cover costs of all materials, labour, tools,
plant and equipment required for mixing, transporting and placing in position, vibrating and
compacting, finishing and curing as per this Section or as directed by the Engineer, including
all incidental expenses, sampling and testing, quality assurance and supervision. Unless
mentioned separately as an item in the contract, the contract unit rate for concrete shall also
include the cost of providing, fixing and removing formwork required for concrete work as per
Section 1500 of these Specifications.

If the concrete is found to be acceptable by the Engineer as sub-standard work, the Contractor
shall be subjected to reduction in his contact unit rate. For deficiency in compressive strength
of concrete when accepted by the Engineer, the reduction in rate shall be applied as under:

o Design Strength — Observed Strength
Percentage reduction in rate = , x 100
Design Strength

Item No.10 Providing and placing in position High Yield Strength Deformed
(HYSD) bars reinforcement (TMT Fe 550D grade) with fusion bonded epoxy coating
conforming to IS 1786 of all categories for piers, abutments, returns and retaining
wall including cutting, bending, hooking and tying with 18 gauge mild steel binding
wires, supporting in position to ensure lines and levels during concreting,



maintaining proper cover / spacing etc. complete as per specification and detailed
drawing.

1. Scope of Work
The work shall include providing, fabricating, and placing in position High Yield Strength
Deformed (HYSD) reinforcement bars of TMT Fe 550D grade with fusion bonded epoxy
coating, for:

o Piers

e Abutments

e Return walls

e Retaining walls
The scope includes:

e Supplying approved quality reinforcement steel

e Cutting, bending, shaping, and placing

o Fixing in position with binding wire

e Providing supports, spacers, and cover blocks

o Ensuring proper alignment, spacing, and cover

e Completing all work as per drawings and Engineer’s directions

2. Materials
2.1 Reinforcement Steel
e HYSD bars of Fe 550D grade conforming to IS 1786
e Bars shall be:
o Free from rust, oil, grease, paint, or loose mill scale
o Uniform in diameter and properties
2.2 Epoxy Coating
o Fusion bonded epoxy coating shall:
o Be factory-applied as per relevant standards
o Be uniform, continuous, and free from cracks/damage
o Have adequate thickness as specified
o Damaged coating during handling shall be:
o Repaired using approved epoxy repair material
2.3 Binding Wire
o 18 gauge annealed mild steel binding wire
e Free from rust and oil
2.4 Cover Blocks / Spacers
e Made of cement concrete or approved material
e Of required thickness to maintain specified cover

3. Fabrication of Reinforcement
e Bars shall be:
o Cut and bent to shapes and dimensions as per drawings
o Bent cold without heating



e Bending shall conform to:
o Relevant IS codes for bend radii and tolerances
e Bars shall be:

o Accurately fabricated to avoid rework

4. Placing in Position
o Reinforcement shall be:
o Placed as per approved bar bending schedule (BBS)
o Fixed firmly to prevent displacement during concreting
o All intersections shall be:
o Tied with binding wire
e Proper care shall be taken to:
o Avoid damage to epoxy coating
o Maintain correct spacing and alignment

5. Supports and Cover
e Reinforcement shall be supported using:
o Chairs, spacers, and cover blocks
e Clear cover shall be:
o As per drawings/specifications
o Strictly maintained throughout

6. Lapping and Anchorage
o Laps shall be:
o Provided as per design and IS code requirements
o Staggering of laps shall be ensured
e Anchorage and hooks:
o Provided as per drawings

7. Inspection and Approval
e Reinforcement shall be:
o Checked for size, spacing, number, and position
o Concreting shall not commence until:
o Reinforcement is inspected and approved by Engineer

8. Handling and Storage
e Steel shall be:
o Stored above ground on platforms
o Protected from moisture and contamination
o Epoxy-coated bars shall be:
o Handled carefully to prevent coating damage

9. Mode of Measurement



Unit of Measurement
e Reinforcement shall be measured in Metric Tonnes (MT)

Item No.11  Box cutting the road surface to proper slope, and chamber for making a
base for road work including removing the excavated stuff and depositing on the road
side as directed up to all lead & Lift.

The sub grade/sub-base/ base to receive succeed layer shall be prepared to the specified grade
and camber and made of dust and other extraneous materials. Any nets or soft places shall be
corrected in on approved manner and rolled until firm. Cutting shall be paid on cross section
area as established by the longitudinal level and cross sections for this purpose. The work shall
be started after the initial longitudinal section of the ground and cross sections are taken and
recorded. The final surface shall confirm to proper profile, camber and superelevation. as
directed by the Engineer. The earthwork shall be paid on sectional measurements, cross
sectional etc taken. No allowance or payments shall be made for materials excavated prior to
the taking of levels by the Engineer.

The rate is inclusive of cutting in all soil and Murrum including removal of all shrubs, jungle
cutting, cutting stuff in slopes, side drain bank etc complete. This item also includes to rolling
and watering depositing material as directed by engineer in charge. This item also includes the
clearing the sides and demarking the line as per requirement and cutting out the. existing trees
on the roadside, no extra payment will be paid for at the time of preparing final bill, the road
formation in embankment and cutting shall have be perfect condition true to grade, camber
and side slope duly dressed and damages due to rain cuts etc., during entire working period
shall have to be done by the contractor. The work taken in length shall be completed in all
respects viz. width, grades, camber, side drains, side slopes etc. and measurements for
incomplete work shall not be taken otherwise.

For Spreading materials in layers in layers and bringing the appropriate moisture content, the
embankment material shall be spread uniformly over the entire width of the embankment in
layers not exceeding 250 mm in loose thickness. Successive layers of embankment shall not
be placed until the layer under construction has been thoroughly compacted to the
requirements set down hereunder.

Moisture content of the materials shall be checked at the source of supply and if found less
than that specified for compaction, the same, shall be made good either at the source or after
spreading the soil in loose thickness for compaction. In the latter case, water shall be sprinkled
directly from a hose line or from a truck mounted water tank, and flooding shall not be
permitted under any circumstances.

If the materials delivered to the roadbed is too wet it shall be dried, by evaporation and
exposure to the sun. till the moisture content is brought down to acceptable standard for
compaction Should circumstances arise. where owing to wet weather, the moisture content



cannot be reduced to the required level by the above procedure, work of compaction shall be
suspended.

Moisture content of each layer of soil shall be checked in accordance with 1ST 2720 (Part-11)
and unless otherwise mentioned shall be so adjusted, making due allowance for evaporation
losses, that at the time of the compaction it is in the range of 1 percent to 2 percent below the
optimum moisture content determined in accordance with ISI (Part-VII). Highly expansive
clays shall however be compacted at 2 to 4 percent above the optimum moisture content

After adding the required amount of water, the soil shall be processed by means of harrows,
rotary mixers or as otherwise approved until the layer is uniformly wet. Clods or hard lumps
of earth shall be broken to have maximum size of 150mm when being placed in the lower
layers of the embankment and a maximum size of 60mm when being placed in the top 0.5-
meter portion of the embankment below the subgrade. Hauling equipment shall be dispersed
uniformly over entire surface of the previously constructed layer to minimise cutting of uneven
compaction Where the embankment is to be constructed on low area ground that will not
support the weight of trucks of other hauling equipment, the lower part of the fill should be
constructed by dumpling successive loads in a uniformly distributed layers of a thickness not
greater than that necessary to support the hauling equipment while placing subsequent layers.

Mode of Measurement & Payment:

e The unit rate box cutting shall include the cost of all materials, tools and plant required
for excavation in all type of soils in grade and camber, line and levels and finishing as
per direction of the Engineer-in-charge, excavation and all other incidental expenses
for producing item of box cutting of specified breadth and depth and grade to complete
the item or its components as shown on the drawings and according to these
specifications.

e The box cutting shall be measured for its cross-sectional area and computing volumes
of earth work in Cmt by the method of average end areas.

e The payment will be made on Cmt. basis of the finished work.

Item No.12 Earth work in embankment using selected soil and hard murrum,
approved by engineer in charge, with contractor's own earth by all lead, and lift,
including breaking clods dressing with all lead and lift including watering rolling and
consolidation of subgrade in layers of 300 mm or as directed by engineer in charge, at
OMC to required dry density including filling the depressions which occur during
the process using power roller 8T to 10T

1.  The land width on which the earth work is to be done shall be cleared of all trees  having
a girth of 30 cm and less, loose stones, vegetation, bushes, stumps and all other
objectionable materials. All the materials cleared will be the property of Government.
Useful material shall be arranged in convenient stacks along the road boundary or as
directed at places within 50 meters lead, and handed over to the department in Convenient



section. Unsuitable materials shall be burnt or otherwise disposed off by the contractor at
his own cost without causing any nuisance. inconvenience or damage to the works
property or people in the neighborhood. In all cases, the materials shall be disposed off
in a neat manner.

2. After clearing the site. the alignment of the road shall be property set out true to line,
curves, slopes, grades and sections as shown on the plan or directed by the Engineer-in-
charge. The contractor shall provide all labours and materials such as time, strings, pegs.
nails, bamboos, stone, mortar, concrete, etc... required for setting out. establishing. Bench
Marks and giving profiles. The contractor shall be responsible for maintaining the B. Ms.
profiles alignments and other marks as long as they are required for the work in the
opinion of the Engineer-in-charge. If the contractor defaults in this respect they may be
restored by (his department at the cost of the contractor.

3. When an existing embankment is to be widened, continuous, horizontal benches, each at
least 6.3 meter wide shall be cut into the existing slope for ensuring adequate bond with
the fresh embankment materials to be added. The material- obtained from the cutting o!
benches can be utilized in the widening of the embankment. The dumping of material
from trucks for widening operations shall be avoided except in difficult circumstances
when the extra width is too narrow to permit the movement of any other type of hauling
equipment.

4.  The soil to be used for embankment shall be free from trees, stumps, roots, rubbish or
any other objectionable materials. Only material considered suitable by the Engineer-in-
charge shall be used having for the construction and that considered unsuitable other
disposed off as directed by him. The selection of the materials to be used in the
construction of embankment shall be made after soil surveys and investigations are
carried out by the Department. The embankment shall consist of earth available from
road-side borrow pits on either side with lead and all lifts, and within land-width in the
manner specified in Para 10 below./ The road, if any, required for the purpose of haulage
of earth by men. animals or vehicles will be constructed (if not existing) and maintained
by the contractor at his own cost, he material satisfying the density requirements given in
the table below shall be employed for embankment construction.

Density requirement of embankment and sub grade materials

Type of Work Maximum laboratory dry unit weight
when tested as per 1S:2720 (Part-8)
Embankment up to 3 meter height, not | Not less than 15.2 kN/cum.

subjected to extensive flooding.
Embankment exceeding 3 meter height or | Not less than 16.0 kN/cum.
embankments of any height subject to long
periods of inundation.

Subgrade and earthen shoulders/ verges/ | Not less than 17.5 kN/cum.
backfill.

Note: This table is not applicable for lightweight fill material e.g. cinder, fly ash
etc.
1. The Engineer may relax these requirements at his discretion taking into
account the availability of materials for construction and other relevant
factors.



ii. Field density shall be percentage of laboratory density as recommended
by Gujarat Engineering Research Institute.

When permitted, the contractor shall use the soil for embankment work available from
box cutting the road. The soil shall be used after approval from Engineer-in-charge. For
this purpose the contractor shall make his own arrangement for loading, transporting &
unloading the cutting stuff available from box cutting to required site with all lead and
lift.

The embankment shall be constructed in uniform layers not exceeding 250 mm in loose
thickness. The soil shall be spread uniformly over the entire width of the embankment,
unless otherwise directed by the Engineer-in-charge, the consolidation including watering
and rolling of earth work shall be carried out by the Department. The operation of laying
the successive layer of earth shall have to be suitably synchronized with the consolidation
work. If the soil as delivered to the road bed is too wet, it shall be dried by exposure to
the sun till the moisture content is acceptable for compaction. All clods of hard lumps of
earth shall be broken to have maximum size of 15 cm. when being placed in the
embankment and a maximum of size 5 cm when being placed in the top 45 cm of the
embankment. The work of next layer shall be allowed only after the first layer below it
has been thoroughly compacted to the density specified.

Where an embankment is to be placed on sloping ground, the surface of the ground shall
be benched in the steps of trenches or broken up in such a manner that the new material
shall have perfect bond with the existing surface. Where the embankment is to be placed
over an existing road surface, the surface shall be scarified to minimum depth of a 5 cm
so as to provide ample bond between the old and new material. However when the
embankment is to be placed over an old concrete pavement and lies within 1 meter of
new sub-grade level the pavement shall be broken up in pieces not to exceed 0.1 m and
may be left under the new embankment. It the existing road surface is of granular or
bituminous type and lies within 1 mt. of the new sub-grade level, the same shall be
scarified to a depth of minimum 50 mm. so as to provide ample bond between the old and
the new material.

To avoid interference with the construction of abutment, wing walls or return walls of
culverts/bridge structures, the contractor shall, at point to be determined by the Engineer-
in-charge, suspend work on embankments forming approaches to such structures, until
such time as the construction of the latter is sufficiently advanced to permit the
completion of approaches without the risk of interference or damage to the bridge work.
Unless directed otherwise, the filling ground culverts, bridges and other structures up to
a distance of twice the height of the embankment from the back of the embankment shall
be earned out independent of the work on the main embankment. The fill material shall
not be placed against any abutment or wing wall unless permission has been given by the
Engineer-in-charge but in any case not until the concrete or masonry has been in position
for 14 days, (he embankment shall be brought up simultaneously in equal layers on each
side of the structure to avoid displacement and unequal pressure. The sequence of work
in this regard shall be got approved from the Engineer-in-charge. Where the provision of
any filter medium is specified behind the abutment, the same shall be laid in layers
simultaneously with the laying of fill material. The material used for the filter shall
conform to the requirements for filler medium and will be paid extra in the relevant item.
Where it may be impracticable to use power rollers or other heavy equipment, the



10.

(i)
(i)

(ii1)

(iv)

(V)

compaction shall be carried out by mechanical tempers or other methods approved by the
Engineer-in-charge. Care shall be taken to see that the compaction plant does not hit or
come too close to any structural member so as to cause any damage to them.

The embankment shall be finished in conformity with the alignment, levels, cross sections
and dimension shown on the plans or as directed by Engineer-in-charge. Where the
alignment of the road is in a curve, the top of the embankment shall be formed with the
super elevation and the increased width shown on the drawings or as the Engineer-in-
charge may direct. Finishing operations shall include the work of shaping and dressing
the shoulders, road bed and the side slopes to conform the cross section. The work of
laying of earth work in layers shall be synchronized with the work of compaction and
consolidation of the earth work and the operations shall also be synchronized with the
field and laboratory testing.

If usable approved materials is available within the land width of road, the same shall be
permitted for use in the road embankment subject to the following conditions:-

The borrow pits will be so excavated as to form a road side longitudinal gutter to drain
the water, interrupted by such gutter.

The width of the drain shall be restricted to 1.5 mts. only. The depth will be restricted to
such grade so as to drain the water efficiently. All balance quantity of earth shall be
brought from distant borrow areas only.

If there is top layer of black cotton or other objectionable soils, the same be removed and
disposed off elsewhere and usable material found at the lower level will only be used in
the earthen embankment, if the contractor chooses to utilize this material.

The drain should be aligned along the boundary of the land width of the road. No pit,
other than this drain, shall be dug within 5 meters of the toe to the final section of the
road embankment.

No borrow pits shall be allowed in the length in which earth obtained from cutting is
specified to be used in embankments.

Rolling and Watering

The embankment materials shall be spread uniformly over the entire width of the
embankment in layers not exceeding 250 mm in loose thickness. Successive layers of
embankment shall not be placed until the layer under construction has been thoroughly
compacted to the requirements set down hereunder :-

Moisture content of the materials shall be checked at the source of supply and if found
less than that specified for compaction, the same, shall be made good either at the source
or after spreading the soil in loose thickness for compaction. In the latter case, water shall
be sprinkled directly from a hose-line or from a truck mounted water tank, and flooding
shall not be permitted under any circumstances.

If the materials delivered to the road bed is too wet it shall be dried, by evaporation and
exposure to the sun, till the moisture content is brought done to acceptable standard for
compaction. Should circumstances arise, where owing to wet weather, the moisture
content cannot be reduced to the required level by the above procedure, work of
compaction shall be suspended.

Moisture content of each layer of soil shall be checked in accordance with IST 2720 (Part-
IT) and unless otherwise mentioned shall be so adjusted, making due allowance for



evaporation losses, that at the time of the compaction it is in the range of 1 percent to 2
percent below the optimum moisture content determined in accordance with ISI (Part-
VII). Highly expansive clays shall however be compacted at 2 to 4 percent above the
optimum moisture content.

After adding the required amount of water, the soil shall be processed by means of
harrows, rotary mixers or as otherwise approved until the layer is uniformly wet.

Clods or hard lumps of earth shall be broken to have maximum size of 150 mm when
being placed in the lower layers of the embankment and a maximum size of 60 mm when
being placed in the top 0.5 meter portion of the embankment below the sub-grade.

Hauling equipment shall be dispered uniformly over entire surface of the previously
constructed layer to minimize cutting of uneven compaction.

Where the embankment is to be constructed on low area ground that will not support the
weight of trucks of other hauling equipment, the lower part of the fill should be
constructed by dumping successive loads in a uniformly distributed layers of a thickness
not greater than that necessary to support the hauling equipment while placing subsequent
layers.

Compaction of the earthwork shall be carried out using vibratory roller of required
capacity or any other equipment approved by the Engineer-in-charge shall be employed
to compact the materials. The contractor shall demonstrate the efficiency of the plants he
intends to use for carrying out compaction trials.

Each layer of the materials shall be thoroughly compacted to the densities specified in
following table

Compaction requirements for embankment and subgrade.

Sr. No. Type of Work/ materials Relative compaction as percentage
of maximum laboratory dry density
as per IS:2720 (Part-8)

l. Sub grade and earthen shoulders Not less than 97.
2. Embankment Not less than 95.
3. Expansive Clays

A)Subgrade and 500 mm portion just | Not allowed.
below the subgrade

B)Remaining portion of | Not less than 90.
embankment

Subsequent layers shall be placed only after finished layer has been tested
according to M.O.S.T. specification clause 902 and accepted by the
Engineer-in-charge.

When density measurements reveal any soft areas in the embankment
further compaction shall be carried out as directed by the Engineer-in-
charge. If in spite of that the specified compaction is not achieved, the
materials in the soft areas shall be removed and replaced by approved
materials and compacted to the density requirement, to the satisfaction of
the Engineer-in-charge.



12.  Measurements for Payment :
The earthwork measurements shall be paid on cross sectional measurements and
computing the volumes of earth work in cubic meters by average area method. The
contractor shall sign day to day leveling work and also original cross section, longitudinal
section etc. in token of his acceptance. The working sections both longitudinal and cross
of the ground shall be taken by the Engineer-in-charge before the actual work is started.
The contractor or his authorized representative shall attend day to day leveling work and
sign with date the field book daily, in token of his acceptance. If there is any disagreement
the contractor shall inform of it in writing to the officer concerned with specific reference
to the sectioned before starting further work. Once the work is started, no-cognizance of
any complaint will be taken. Merely not signing of level book shall not be deemed as
disagreement. The Executive Engineer shall also verify leveling work to the extent of
5%before commencement of earth work and on finalization. The contractor shall
maintain the embankment by filling in ruts, rain cuts, depression due to shrinkage etc. to
proper formation and grade till this item is finally measured and accepted by the
Department. The measurements shall be taken on compacted earth work. The quantity of
cutting stuff available from cutting/ box cutting will be deducted from the net quantity of
the earth work in the embankment arrived at. No deduction for shrinkage shall be made
from gross measured quantity of compacted earth work. However the contractor shall
have to bear loss of quantity due to all settlements as well as other types of deformations
etc. if any that might have taken place at the time of taking the final measurements of this
item.
The rate of earthwork includes clearing jungles, dog belling, fixing profiles, erecting necessary
pillars for stones for bench marks for leveling purpose, excavating earth from borrow areas,
breaking clods, conveying and spreading earth in layers with all lead and Lift, finishing the
entire embankment and incidentals necessary to complete the work to the specifications. The
cutting stuff of cutting in ordinary soil, soft murrum, soft rock, hard murrum and hard rock
shall be utilized in embankment construction under this item within the lead specified in that
particular item. No payment shall be made under this item for the cutting stuff used in the
embankment but labour for cutting will be paid as per specifications in the particular item, and
only balance quantity of earthwork brought from borrow areas will be paid in this item. The
contract unit rate also includes cost of mechanical roller and water tanker required for
consolidation including all labour, equipments fuel, hire charges, tolls, and incidentals
necessary.

Item No.13  Construction of Granular Sub Base (GSB) / Granular Sub Base (GSB)
cum Drainage Layer by providing coarse graded material/crushed stone, spreading
in uniform layers with motor grader on prepared surface, mixing by mix in place
method with rotavator at OMC, and compacting with vibratory roller to achieve the
desired density, including all material, labour, machinery with all leads and lifts etc.
complete as per MORTH specification Cl 401. For Grading - I Material

401.1 Scope :
This work shall consist of laying and compacting well graded material on prepared sub
grade in accordance with the requirements of these specifications. The material shall be
laid in one or more layers sub base and upper sub base (termed as sub base herein after)
as necessary according to lines, grades and cross sections shown on he drawings or as
directed by the Engineer.



The materials to be used for the work shall be a machine crushed crushed stone aggregate.
The material shall be free from organic or other deleterious constituents and confirm to

the Table 400.2 grading I.

TABLE 400-2.

Grading for Coarse Graded Granular Sub-Base Materials.
IS sieve Designation Percent by weight passing the IS sieve.

Grading I

75.0 mm 100
83.0 mm -
26.5 mm 55-175
9.5 mm -
4.75 mm 1030
2.365 mm
0.425 mm
0.075 mm <10
CBR Value 30
(Minimum)

Material passing 425 micron (0.425 mm) sieve for all the three grading when tested
according to IS : 2720 (Part 5) shall have liquid limit and plasticity index not more than
25 and 6 percent respectively.

401.2.2 Physical requirements:

The materials hall have a 10 percent fines value of 50 KN or more (for sample in soaked
condition) when tested in compliance with B.S.: 812 (Part 111). The water absorption
value of the coarse aggregate shall be determined as per IS : 2386 (Part 3) : if this value
is greater then 2 percent, the soundness test shall be carried out on the material delivered
to site as per IS : 383. For grading II and III materials, the CBR shall be determined at
the density and moisture content likely to be developed in equilibrium conditions which
shall be taken as being the density relating to a uniform air voids content of 5 percent.

401.3 Strength of sub-base.

It shall be ensured prior to actual execution that the material to be used in the sub base
satisfies the requirements of CBR and other physical requirements when compacted and
finished.

When directed by the Engineer, this shall be verified by performing CBR tests in the
laboratory as required on specimens remolded at field dry density and moisture content
and any other tests for the "Quality" of materials, as may be necessary.

401.4 Construction Operations:
401.4.1 Preparation of Sub grade:

Immediately prior to the laying of sub-base, the sub grade already finished to Clause 301
or 305 as applicable shall be prepared by removing all vegetation and other extraneous
matter, lightly sprinkled with water, if necessary and rolled with two passes of 80-100
KN smooth wheeled roller.

401.4.2 Spreading and compacting:

The sub-base material of grading specified in the Contract shall be spread on the prepared
sub grade with the help of a motor grader of adequate capacity, its blade having hydraulic



controls suitable for initial adjustment and for maintaining the required slope and grade
during the operation or other means as approved by the Engineer.

When the sub-base material consists of combination of materials mentioned in Clause
401.2.1, of this item mixing shall be done mechanically by the mix in place method.
Manual mixing shall be permitted only where the width of laying is not adequate for
mechanical operations, as in small-sized jobs. The equipment used for mix-in-place
construction shall be a rotavator or similar approved equipment capable of mixing the
material to the desired degree. If so desired by the Engineer, trial runs with the equipment
shall be carried out to establish its suitability for the work.

Moisture content of the loose material shall be checked in accordance with IS:2720 (Part
2) and suitably adjusted by sprinkling additional water from a truck mounted or trailer
mounted water tank and suitable for applying water uniformly and at controlled quantities
to variable widths of surface of other means approved by the Engineer so that, at the time
of compaction, it is from 1 percent above to 2 percent below the optimum moisture
content corresponding to 1S:2720 (Part 8). While adding water, due allowance shall be
made for evaporation losses. After water has been added, the material shall be processed
by mechanical or other approved means like disc barrows, rotavators until the layer is
uniformly wet.

Immediately thereafter, rolling shall start. If the thickness of the compacted layer does
not exceed 100 mm, a smooth wheeled roller of 80 to 100 KN weight may be used. For
a compacted single layer upto 225 mm the compaction shall be done with help of a
vibratory roller of minimum 80 to 100 KN static weight with plain drum or pad foot drum
or heavy pneumatic tyred roller of minimum 200 to 300 KN weight having a minimum
tyre pressure of 0.7 MN/ M2 or equivalent capacity roller capable of achieving the
required compaction. Rolling shall commence at the lower edge and proceed towards the
upper edge ongitudinally for portions having unidirectional cross fall and super elevation
and shall commence at the edges and progress towards the centre for portions having
cross fall on both sides each pass of the roller shall uniformly overlap not less than one
third of the track made in the preceding pass. During rolling, the grade and cross fall
(camber) shall be checked and any high sports or depressions, which become apparent,
corrected by removing or adding fresh material. The speed of the roller shall not exceed
5 Km per hour. Rolling shall be continued till the density achieved is at least 98 percent
of the maximum dry density for the material determined as per 1S:2720 (Part 8). The
surface of any layer of material on completion of compaction shall be well closed, free
from movement under compaction equipment and from compaction planes, ridges, cracks
or lose material. All loose, segregated or otherwise defective areas shall be made good to
the full thickness of layer and re-compacted.

401.5. Surface Finish and Quality Control of work:
The surface finish of construction shall conform to the requirements of Clause 902 of
MORT & H specifications. Control on the quality of materials and works shall be
exercised by the Engineer in accordance with Section 900 of MORT & H specifications.

401.6 Arrangements for Traffic:
During the period of construction, arrangement of traffic shall be maintained in

accordance with Clause 112 of MORT & H specifications.

401.7 Measurements for Payment:



Granular sub base shall be paid as finished work in position on cross sectional
measurements and computing the volume of GSB work in cubic meters by average area
method.

The protection of edges of granular sub base extended over the full formation as shown
in the drawing shall be considered incidental to the work of providing granular sub-base
and as such no extra payment shall be made for the same.

401.8 Rate:
The Contract unit rate for granular sub base shall be payment in full for carrying out the
required operations including full compensation for:

[i] Making arrangements for traffic to Clause 112 as above except for initial treatment to
verges, shoulders and construction of diversions.

[ii]] Furnishing all materials to be in corporate in the work including all royalties, fees, rents
where necessary and all leads and lift.

[iii]] All labour, tools, equipment and incidentals to complete the work to the specifications.

[iv] Carrying out the work in part widths of road where directed, and

[v] Carrying out the required tests for quality control.

Item No.14  Construction of Granular Sub Base (GSB) / Granular Sub Base (GSB)
cum Drainage Layer by providing coarse graded material/crushed stone, spreading
in uniform layers with motor grader on prepared surface, mixing by mix in place
method with rotavator at OMC, and compacting with vibratory roller to achieve the
desired density, including all material, labour, machinery with all leads and lifts etc.
complete as per MORTH specification Cl 401. For Grading - VI Material

Scope :

This work shall consist of laying and compacting well graded material on prepared sub grade
in accordance with the requirements of these specifications. The material shall be laid in one
or more layers sub base and upper sub base (termed as sub base herein after) as necessary
according to lines, grades and cross sections shown on the drawings or as directed by the
Engineer.

401.2 Materials:

401.2.1 The material to be used for the work shall be natural sand, crushed gravel,
crushed stone, crushed slag, or combination thereof depending upon the grading required.The
material shall be free from organic or other deleterious constituents and shall conform to the
gradings given in Table 400-1 and physical requirements given in Table 400-2. Gradings III
and IV shall preferably be used in lower sub-base. Gradings V and VI shall be used as a sub-
base-cum-drainage layer. The grading to be adopted for a project shall be as specified in the
Contract. Where the sub-base is laid in two layers as upper sub-base and lower sub-base, the
thickness of each layer shall not be less than 150 mm.

401.2.2 If the water absorption of the aggregates determined as per 1S:2386 (Part 3) is greater
than 2 percent, the aggregates shall be tested for Wet Aggregate Impact Value (AIV) (IS:5640).
Soft aggregates like Kankar, brick ballast and laterite shall also be tested for Wet AIV (IS:5640).

Table 400-1 : Grading for Granular Sub-base Materials
\ \ Percent by Weight Passing the IS Sieve \




IS Sieve Gradingl | Grading H | Grading Grading Grading Grading
Designation H IV ¥ VI
75.0 mm 100 - - - 160 -
53.0 mm 801460 100 100 100 80400 100
26.5 mm 55-99 Fo-1+00 3575 50-80 55-90 75-100
9.50 mm 35-65 50-80 - - 35-65 55-75
4.75 mm 2555 40-65 1030 15-35 25-50 30-55
2.36 mm 20-40 30-50 - - 10-20 10-25
0.85 mm - - - - 210 -
0.425 mm 10145 1015 - - 05 0-8
0.075 mm <5 <5 <5 <5 - 0-3

Table 400-2 : Physical Requirements for Materials for Granular Sub-base

Aggregate Impact Value | IS:2386 (Part 4) or [S:5640 | 40 maximum

(ALV)

Liquid Limit IS:2720 (Part 5) Maximum 25

Plasticity Index IS:2720 (Part 5) Maximum 6

CBR at 98% dry density (at | IS:2720 (Part 5) Minimum 30 unless

IS:2720-Part 8) otherwise specified in the
Contract

401.3.1 Preparation of Sub-grade

Immediately prior to the laying of sub-base, the subgrade already finished to Clause 301 or 305
as applicable shall be prepared by removing all vegetation and other extraneous matter, lightly
sprinkled with water, if necessary and rolled with two passes of 80-100 KN smooth wheeled
roller.

401.3.2 Spreading and Compacting

The sub-base material of the grading specified in the Contract and water shall be mixed
mechanically by a suitable mixer equipped with provision for controlled addition of water and
mechanical mixing. So as to ensure homogenous and uniform mix. The required water content
shall be determined in accordance with IS:2720 (Part 8). The mix shall be spread on the
prepared subgrade with the help of a motor grader of adequate capacity, its blade having
hydraulic controls suitable for initial adjustment and for maintaining the required slope and
grade during the operation, or other means as approved by the Engineer.

Moisture content of the mix shall be checked in accordance with 1S:2720 (Part 2) and suitably
adjusted so that, at the time of compaction, it is from 1 to 2 percent below the optimum moisture
content.

Immediately after spreading the mix, rolling shall be done by an approved roller. If the
thickness of the compacted layer does not exceed 100 mm, a smooth wheeled roller of 80 to
100 KN weight may be used. For a compacted single layer upto 200 mm the compaction shall
be done with the help of a vibratory roller of minimum 80 to 100 KN static weight capable of
achieving the required compaction. Rolling shall commence at the lower edge and proceed
towards the upper edge longitudinally for portions having unidirectional crossfall or on super
elevation. For carriageway having crossfall on both sides, rolling shall commence at the edges
and progress towards the crown.



Each pass of the roller shall uniformly overlap not less than one-third of the track made in the
preceding pass. During rolling, the grade and crossfall (camber) shall be checked and any high
spots or depressions, which become apparent, corrected by removing or adding fresh material.
The speed of the roller shall not exceed 5 km per hour.

Rolling shall be continued till the density achieved is at least 98 percent of the maximum dry
density for the material determined as per 1S:2720 (Part 8). The surface of any layer of material
on completion of compaction shall be well closed, free from movement under compaction
equipment and from compaction planes, ridges, cracks or loose material. All loose, segregated
or otherwise defective areas shall be made good to the full thickness of layer and re-compacted.

401.4 Surface Finish and Quality Control of Work
The surface finish of construction shall conform to the requirements of Clause 902. Control on

the quality of materials and works shall be exercised by the Engineer in accordance with
Section 900.

401.5 Arrangements for Traffic
During the period of construction, arrangements for the traffic shall be provided and maintained
in accordance with Clause 112.

401.6 Measurements for Payment

Granular sub-base shall be measured as finished work in position in cubic metres.

The protection of edges of granular sub-base extended over the full formation as shown in the
drawing shall be considered incidental to the work of providing granular sub-base and as such
no extra payment shall be made for the same.

401.7 Rate
The Contract unit rate for granular sub-base shall be payment in full for carrying out the
required operations including full compensation for:

1) making arrangements for traffic to Clause 112 except for initial treatment to verges,
shoulders and construction of diversions.

i1) supplying all materials to be incorporated in the work including all royalties, fees,
rents where applicable with all leads and lifts;

ii1) all labour, tools, equipment and incidentals to complete the work to the Specifications.
1v) carrying out the work in part widths of road where directed; and carrying out the
required tests for quality control.

Item No.15 Providing and Laying dense graded Bituminous Macadam (Grading II) of
50 mm thickness with mixing in drum mix plant using crushed aggregates of
specified grading, premixed with VG-30 bituminous binder @ 4.5 percent by weight
of total mix and filler, transporting the hot mix to work site, laying with a
hydraustatic paver finisher with sensor control to the requried grade, level and
alignment, rolling with smooth wheeled, vibratory and tandem rollers to achieve the
desired compaction as per MoRTH specification clause No. 505 complete in all respects.

505. 1. Scope



This work shall consist of a Single-layer composite construction of compacted crushed coarse
aggregates with application of bituminous binder after each layer, and with key
aggregates placed on top of the layer, in accordance with the requirements of these
Specifications, to serve as a base course and in conformity with the lines, grades and
crosse sections shown on the drawings or as directed by the Engineer. The thickness
of the each course shall be 37.50 mm.

2. Materials

2.1. Bitumen: As per MORT&H Clause 504.2.1 shall apply. The bitumen shall be
paving bitumen of Penetration Grade complying with Indian Standard Specifications for
"Paving Bitumen" IS: 73,Where permitted by the Engineer, an appropriate grade of emulsion
complying with IS:8887 may be used.

2.2. Aggregates: The coarse aggregate shall conform to Clause 504.2.2.
The coarse aggregates shall consist of crushed rock, crushed gravel or other hard material
retained on the

2.36 mm, sieve. They shall be clean, hard, and durable, of cubical shape, free from dust and
soft or friable matter, organic or other deleterious matter. Where the Contractor's selected
source of aggregates has poor affinity for bitumen, as a condition for the approval of that
source, the bitumen shall be treated with approved anti-stripping agents, as per the
manufacturer's recommendations, without additional payment. Before approval of the source,
the aggregates shall be tested for stripping The aggregates shall satisfy the physical
requirements set forth in Table 500-3.

Where crushed gravel is proposed for use as aggregate, not less than 90% by weight of the
crushed material retained on the 4. 75 mm sieve shall have at least two fractured faces.

2.3. Fine aggregates: Fine aggregates shall consist of crushed or naturally occurring
material, or a combination of the two, passing, 2.36 mm sieve and retained on 75 micron
sieve. They shall be clean, hard, durable, dry and free from dust, and soft or friable
matter, organic or other deleterious matter.

TABLE 500-3. PHYSICAL REQUIREMENTS OF AGGREGATES FOR BITUMINOUS
MACADAM

Property Test Specification
Cleanliness Grain size analysisl Max. 5% passing 0.0075
mm Sieve
Particle shape Flakiness and Elongation | Max. 30%
Index (Combined)
Strength Los Angeles Abrasion | Max. 40%
Value3 Max. 30 %




Aggregate Impect value3

Durability Soundness4
Sodium Sulfate Max. 12 %
Magnesium Max. 18 %
Sulfate

Water Absorption Water Absorption5 Max. 2%

Stripping Coating and Stripping of | Minimum retained Coating
Bitumen aggregate | 95%
Mixtures6

Water Sensitivity Retained Tensile Strength Minimum Retained Coating

95%
Notes: 1. IS: 2386 Part 1 4. 1S: 2386 Part 5
2. 1IS: 2386 Part 1 5. IS: 2386 Part 3

(The elongation test to be done only on non-flaky aggregates in the sample)
3. IS: 2386 Part 4* 6. IS: 6241

The water sensitivity test is only to be carried out if the minimum retained coating in the
stripping test is less than 95%.

*Aggregate may satisfy requirements of either of these two tests.
The aggregate shall satisfy the physical requirements set out in Table

500.3. The coarse and key aggregates for built-up spray grout shall conform to the grading
given in Table 500. 7

TABLE 500.7 : Grading Requirements for Coarse and Key Aggregates for Built-Up Spray
Grout

IS Sieve Designation (mm) Cumulative percentage by weight of total

aggregate passing
Coarse Aggregate

53.0 100

26.5 75-100

224 50-85

13.2 20-40

5.6 5-20

2.8 0-5

3. Construction Operations



3.1 Weather and seasonal limitations: The provisions of Clause

504.3.1. shall apply. Laying of bituminous mixtures shall not be carried out when the air
temperature at the surface over which it is to be laid is below 10° C or when the wind speed
at any temperatures exceeds 40 km/hr at 2 m height unless specifically approved by the
Engineer. Laying shall be suspended while free-standing water is present on the
surface to be covered, or during rain, fog and dust storms. After rain, the surface shall
be left to dry before laying shall start.

3.2. Equipment: A mechanical broom, compressor, self-propelled or trailed bitumen heater/
distributor and 80 to 100 kN smooth steel-wheeled roller , vibratory roller are required.

3.3. Preparation of base: The base on which the built-up spray grout course is to
be laid shall be prepared, shaped and compacted to the specified lines, grades and cross-
sections in accordance with Clause 501. A prime coat shall be applied in accordance with
Clause 502 with approved primer as directed by the Engineer.

3.4. -Tack coat: A tack coat of Emulsion RS1 shall be 4 Kg./ 10 Sqmt on BT /
WBM surface or4.0 Kg. / 10 Sgqmt on WBM surface applied in accordance with the
procedure described in Clause 503, as directed by the Engineer.

3.5. Aggregate grading and binder content: When tested in accordance with
IS: 2386 Part I (wet sieving method), the combined aggregat6 grading for the
particular mixture shall fall within the limits shown in Table 500-7 for the grading
specified in the Contract. The type and quantity of bitumen, and appropriate thickness, are
also indicated for each mixture type. The bitumen for mixing shall be at the rate of 19.90
Kg. /M.T.

3.6.Proportioning of material: The aggregates shall be proportioned and blended to produce
a uniform mixture complying with the requirements of Table 500-7. The binder content shall
be within a tolerance of + 0.3 per cent by weight of total mixture when individual
specimens are taken for quality control tests in accordance with the provisions of Section
900.

3.7. Preparation and transportation of mix: The Mix materials shall be prepared in a hot
mix plant of adequate capacity and capable of yielding a mix of proper and uniform quality
with thoroughly coated aggregates. Appropriate mixing temperatures are given in Table
500.7 of these Specifications; the difference in temperature between the binder and aggregate
should at no time exceed 14° C. In order to ensure uniform quality of the mix and better
coating of aggregates, the hot mix plant shall be calibrated from time to time. A batch
type or continuous type or aspot mixer may be used for preparation of mix as
decided by the Engineer. If a continuous mixing plant is to be used for mixing, the
Contractor must demonstrate by laboratory analysis that cold feed combined grading



is within permissible grading limits and binder content is in compliance to job mix
formula. The maximum permitted variation in binder content shall be 0.3 per cent.

Mix materials shall be transported in clean insulated vehicles and unless otherwise agreed
by the Engineer, shall be covered while in transit or awaiting tipping. Subject to
the approval of the Engineer, a thin coating of diesel or lubricating oil may be applied
to the interior of the vehicles to prevent sticking and to facilitate discharge of the material.
Any tipper causing excessive segregation of materials by its spring suspension or
other contributing factors or that which shows undue delay shall be removed from the
work until such conditions are corrected.

3.8.Spreading: Except in areas where a mechanical paver cannot access, premixed
bituminous macadam shall be spread, leveled, andtamped by an approved self-propelled
paving machine. As soon as possible, after arrival at site, the materials shall be supplied
continuously to the paver and laid without delay.

The rate of delivery of material to the paver shall be regulated to enable the paver to
operate continuously. The travel rate of the paver and its method of operation shall
be adjusted to ensure an even and uniform flow of bituminous material across the
screed, free from dragging, tearing and segregation of the material. In areas with restricted
space where a mechanical paver cannot be used, the material shall be spread, raked and
leveled with suitable hand tools by experienced staff and compacted to the satisfaction of
the Engineer.

However, in restricted locations and in narrow widths where the available plant cannot be
operated in the opinion of the Engineer, he may permit manual laying of the mix.

3.9. Compaction: After the spreading of mix, rolling shall be done by 80 to 100 kN
static weight rollers or other approved equipment. Rolling shall start as soon as possible
after the material has been spread deploying a set of rollers as the rolling is to be
completed in limited time frame. The roller shall move at a speed not more than 5
km/hr. Rolling shall be done with care to avoid unduly roughening of the pavement
surface.

Rolling shall commence at the edges and progress towards the centre longitudinally
except that on superelevated and uni-directional cambered portions, it shall progress from
the lower to the upper edge parallel to the centerline of the pavement.

The initial or break-down rolling shall be done with 80 to 100 kN static weight rollers,
as soon as it is possible to roll the mix without cracking the surface or having the mix
pick up on the roller wheels. The second or intermediate rolling shall follow the break-
down rolling with vibratory roller of 80 to 100 kN static weight or a suitable pneumatic
tyred roller as closely as possible to the paver and be done while the paving mix is still at
a temperature that will result in maximum density.



The final rolling shall be done while material is still workable, as per the temperatures
given in Table 500.5. The joints and edges shall be rolled with a 80 to 100 kN static weight
roller.

When the roller has passed over the whole are once, any high spots or depressions
which become apparent shall be corrected by removing or adding mix material. The
rolling shall then be continued till there is no crushing of aggregates and all roller
marks have been eliminated. Each pass of the roller shall uniformly overlap not less
than one-third of the track made in the preceding pass. The roller wheel shall be kept damp
if necessary to avoid bituminous material from sticking to the wheels and being picked
up. In no case shall fuel, lubricating oil be used for this purpose, nor excessive water
poured on the wheels. The initial wetting of the roller wheels should be done
outside the compaction area.

Rolling operations shall be completed in every respect before the temperature of the mix
falls below the rolling temperature given in Table 500.5.

Bitumen Bitumen Aggregate Mixed Laying (C) | Rolling (C)

penetration | Mixing (C) | Mixing (C) | Material (C)

35 160-170 160-175 170 140 100
Maximum minimum Minimum

65 150-165 150-170 165 130 100
Maximum Minimum Minimum

90 140-160 140-165 155 130 100
Maximum Minimum Minimum

Roller(s) shall not stand on newly laid material while there is arisk that surface will
be deformed thereby. The edges along and transverse of the bituminous macadam laid
and compacted earlier shall be cut to their full depth so as to expose fresh surface which
shall be painted with a thin surface coat of appropriate binder before the new mix is
placed against it, as per Clause 504.3. 7.

Where Modified Bitumen is used, the manufacturing and rolling temperatures shall be as
per Clause 512.4.2.

3.10 Joints: For single-lane road construction, only transverse joints are made, while for
double-lane road construction, longitudinal joints have also to be made in addition to
transverse joints. While forming joints it is necessary that the premixed material shall be
fully compacted and the joint made flush by cutting back the exposed joint for a distance
equal to the specified layer thickness, to a vertical face, discarding all loosened material.
The vertical face shall be coated completely with 80/100 penetration grade hot bitumen,
or cold-applied bitumen, or polymer modified adhesive bitumen tape with a minimum
thickness of 2 mm, before the adjacent width is laid.



3.11 Application of key aggregate: key aggregates shall be spread uniformly and evenly,
preferably by mechanical means, at the rate of 0.13 cu.m. per 10 sq.m so as to cover the
surface completely. The key aggregate shall be clean, dry and free from dust and deleterious
matter. If necessary, the surface shall be swept to ensure uniform application of the
key aggregates. The entire surface shall then be rolled with an 80 to 100 kN smooth wheel
steel roller in accordance with Clause 505.3.5. While rolling is in progress additional
key aggregates, where required, shall be spread by hand. Rolling shall continue until the
entire course is thoroughly compacted and the key aggregates are firmly in position.

4. Surface Finish and Quality Control

The surface finish of construction shall conform to the requirements of Clause 902.
All materials shall comply with the requirements of the relevant provisions in
Section 900 of the MORT&H shall apply.

5. Final Surfacing

The built-up-spray-grout shall be provided with final surfacing within a maximum of
forty- eight hours. If there is to be any delay, the course shall be covered by a seal coat
to the requirement of Clause 513 before itis open to traffic. Where the seal coat is
required as a result of the method selected by the Contractor for performing this
operation, then it shall be considered incidental to the work and shall not be paid for
separately.

6. Arrangements for Traffic
During the period of construction, arrangements for traffic shall be made in accordance with
the provisions of Clause 112.

7. Measurements for Payment

The payment shall be made on the tonnage basis of the weight of mix agreegates and
bitumen. For this purpose the contractor shall have toinstall a weigh-bridge of suitable
capacity for the purpose of weighing dumpers at suitable place at his cost as directed.
Weight of emplty dumpers and weight of loaded dumper will be recorded in bound and
numbered register on plant site.

Department will be free to get some loaded dumpers test cheked at other weigh bridge.
Weigh bridge will be periodically got calibrated and verified from weight &t measure
authority.

For the purpose of application of tack coat, if the theoretical area as per sanctioned
estimate for basic tone differ with the actual area of work done in the field then the
reduction in or addition to payment shall be effected to the contractor on pro rate basis
depending upon the reduced or exceeded respectively.

Weight of mix materials will be done in presence of responsible person, not less than
rank of Supervisor of Department and the measurements shall be recorded by the Deputy



Executive Engineer. Assistant Engineer or Additional Assistant Engineer if so authorized.
Record of each dumper will be mentioned separately in bond and numbered in register
which will be maintained by the Department reprentatives and sign by the contractor.
Proper gate pass system shall be established for the vehical comimg tothe plant site
and going from the site. The location of the KM., Hectometre nad metre in which
individual dumpers are unloaded shall be recorded carefully.

Built-up-spray grout shall be measured as finished work in M.T.

8. Rate

The contract unit rate for built-up spray grout shall be payment in full for carrying out the
required operations as specified, and shall include, but not necessarily limited to all
components listed in clause

8.2 () to (xi). The rate shall include the provision of bitumen, at 1.99 percent by weight
of the total mixture. The variance in actual percentage of bitumen used will be
assessed and the payment adjusted.

The Contract rate shall be for a unit of one Cum. for completed item. Built up-spray grout
shall be measured as finished work in cum.

Item No.16 Mixed Seal Surfacing - Providing, laying and rolling of open - graded
premix surfacing of 25 mm thickness composed of 11.2 mm to 0.9 mm aggregates using
Viscocity grade bitumen to required line, grade and level to serve as a wearing course on
a previously prepared base, including mixing in a suitable hot mix plant of appropriate
capacity not less than 200 tonnes/hour, laying and rolling with a smooth wheeled roller,
finished to required leveland grades.

1. Scope of Work
The work shall consist of providing, laying, and rolling open-graded premix surfacing of 25
mm compacted thickness using specified aggregates and bitumen, to serve as a wearing course
over a previously prepared base.
The work includes:

e Supply of aggregates and bitumen

e Heating and mixing in a hot mix plant (> 200 TPH capacity)

o Transportation, laying, and rolling

o Finishing to required line, grade, camber, and level

e All labour, machinery, and incidental works

2. Materials
2.1 Aggregates
o Aggregates shall be:
o Clean, hard, durable, and cubical



o Free from dust, organic matter, and deleterious substances

e Gradation:
o Open-graded mix using aggregates ranging from 11.2 mm to 0.9 mm
o Conforming to relevant MoRTH specifications

2.2 Bitumen
o Bitumen shall be:
o Viscosity Grade (VG) bitumen (VG-10/ VG-30 as specified)
o Conforming to relevant IS standards
o Bitumen shall be:
o Uniformly heated and mixed
o Free from impurities

3. Plant and Equipment
e Hot Mix Plant of capacity not less than 200 tonnes/hour
e Mechanical paver (if required) or suitable spreading equipment
e Smooth wheeled roller (8—10 tonne or as specified)
e Bitumen sprayer, thermometers, and other necessary tools

4. Preparation of Base
e The base shall be:
o Properly prepared, cleaned, and free from dust, loose material, and moisture
o Checked for correct line, level, and camber
e Atack coat shall be applied prior to laying (paid separately unless specified otherwise)

5. Mixing
e Aggregates and bitumen shall be:
o Heated to specified temperatures
o Mixed in a hot mix plant to achieve uniform coating
e The mix shall:

o Have proper workability and uniformity

6. Laying
e The premix shall be:
o Transported to site without segregation
o Laid uniformly over the prepared surface
e Thickness:
o Loose thickness shall account for 25 mm compacted thickness
e Laying shall be:
o Done to required line, grade, and camber

7. Rolling
e Rolling shall be carried out:



o Immediately after laying
e Using:
o Smooth wheeled roller
e Rolling shall:
o Start from edges and proceed towards centre
o Continue till proper compaction and surface finish is achieved

8. Finishing
e The surface shall be:
o Even, smooth, and free from undulations
o Conforming to specified levels and grades
e Any defective work shall be:
o Rectified at contractor’s cost

9. Mode of Measurement
Unit of Measurement
e Measured in Square Metres (Sqm)

Item No.17 Providing and fixing guard stone as per IRC type design including
white washing, etc. complete including fixing in CC 1:5:10.

1. The guard stone shall be of approved quality and of 20 cm x 15 cm. size and its length
shall not be less than 75 cms. The top portion shall be rounded. The top 38 cm. shall be
chisel dressed on all sides. The size, shape and dimensions of the guard stones shall be
exact and shall be neatly dressed and finished.

2. The guard stone shall be fixed in position as directed by the Engineer-in charge in earth.
The exposed part of the guard stones shall be given three coats of white wash. Any
excavation necessary for fixing of the guard stones shall be done by the contractor at
his own cost. The measurement for payment shall be per number of guard stone fixed
in position.

3. Unit rate of guard stone includes the cost of all materials, labours, tools, fixing & white
washing as directed by the Engineer-in-charge.

4. In case of Deep/Causeway the guard stone shall be fixed in masonry of head wall as
directed by Engineer-in-charge.

Item No.18 Providing and fixing post and pipe railing as per detailed drawing
including 3 coats of painting to steel works complete.

1. G.I. Pipes shall be of light duty type. Concrete shall conform o relevant specifications of
item of concrete of ordinary grade specificd in the item. For structal steel relevant specifications
of item of steel cutting edge and for Inild steel, relevant specificatic ns of item of M.S.
reinforcement shall apply.

2. The pipe railing shall consist of R.C.C. posts ¢ required dimensions as approved by the
Engineer-in-charge or structural steel sections as shown on ne drawings. The structural section.



shall be anchored to R.C.C. in the manner as directed by the Engineer-in-charge. Three rows
of G.I. pipe, uper one of 50 mm. dis. and lower two of 40 mm. diameter shai, be provided.
Holes of required size shall be made in the posts and the pipe shall be fixed with necessary
couplings and three coats of enamel paint shall be applied to iron work (first coat shall be of
red lead) If R.C.C. posts are used, they shall be applied 2 coats of white wash. The posts shall
be fixed at 2 m. to 2.5 m. centre to centre depending upon the span-length.

3. Railing shall be measured in running metres.
4. Unit rate includes cost of all materials, labour, tools and plant to complete the job.

Item No.19 Providing and laying Pitching on slopes laid over prepared filter media
including boulder apron laid dry in front of toe of embankment complete as per
drawing and Technical specifications

2504 Pitching/Revetment on Slopes

2504.1 Description

The work shall consist of covering the river side slopes of guide bunds, training works and road
embankments with stone, boulders, cement concrete blocks or stones in wire crates over a layer
of granular material which will act as a filter. The rear slopes, not subjected to direct attack of
the river, may be protected by 300 mm- 600 mm thick cover of clayey or silty earth and turfing.

2504.2 Pitching and Filter Medium
2504.2.1 Pitching

The pitching shall be provided with stones of thickness and shape as indicated on the drawings.
The stones shall be obtained from quarries and shall be sound, hard, durable and fairly regular
in shape. Round boulders shall not be allowed. Stones showing marked deterioration

by water or weather shall not be accepted.

The size and weight of stone shall conform to Clause 5.3.5.1 of IRC: 89. No stone, shall weigh
less than 40 kg. The size of spalls shall be a minimum of 25 mm and shall be suitable to fill the
voids in the pitching.

Where the stones of required size are not economically available, cement concrete blocks in
minimum M15 grade concrete conforming to Section 1700 of these Specifications or stones in
wire crates, shall be used.

Geosynthetics, if used in pitching, shall conform to Section 700 of these Specifications.

2504.2.2 Filter Medium

The material for the filter shall consist of coarse sand, gravel or stone. One or more layers of
graded materials, to act as a filter medium, shall be provided underneath the pitching, to prevent
loss of the embankment material and build up of uplift head on the pitching.

The gradation of the filter material shall satisfy the following requirements:



D 15 (Filter)
D 85 (Base)

D 15 (Filter)
S <20
D 15 (Base)

D 50 (Filter)
D 50 (Base)

Notes:

1) Filter design may not be required if embankment consists of CH or CL soils with liquid limit
greater than 30, resistant to surface erosion. In this case, if a layer of material is used as bedding
for pitching, it shall be well graded and its D 85 size shall be at least twice the maximum void
size in pitching

2) In the foregoing, D 15 means the size of that sieve which allows 15 percent by weight of the
filter material to pass through it and similar is the meaning of D 50 and D 85 (15 being replaced
with 50 and 85 respectively).

3) If more than one filter layer is required, the same requirement as above shall be followed for
each layer. The finer filter shall be considered as base material for selection of coarser filter.

4) The filter shall be compacted to a firm condition. The thickness of filter is generally of the
order of 200 mm to 300 mm. Where filter is provided in two layers, thickness of each layer
shall be 150 mm.

2504.3 Construction Operations

Before laying the pitching, the side of banks shall be trimmed to the required slope and profiles
by means of lines and pegs at intervals of 3 m. Depressions shall be filled and thoroughly
compacted.

The filter granular material shall be laid over the prepared base and compacted to the thickness
specified on the drawings by means of suitable equipment.

The lowest course of pitching shall be started from the toe wall and built up in courses upwards.
The toe wall shall be in dry rubble masonry (uncoursed) conforming to Clause 1405.3, of these
Specifications in case of dry rubble pitching. It shall be in nominal mix cement concrete (M
15) conforming to Clause 1704.3, of these Specifications in case of cement concrete block
pitching.

The stone pitching shall commence in a trench below the toe of the slope. Stone shall be placed
by derrick or by hand to the required length, thickness and depth conforming to the drawings.
Stones shall be set normal to the slope, and placed so that the largest dimension is perpendicular
to the face of the slope, unless such dimension is greater than the specified thickness of
pitching.



The largest stones shall be placed in the bottom courses and for use as headers for subsequent
courses.

In hand placed pitching, the stone of flat stratified nature should be placed with the principal
bedding plane normal to the slope. The pattern of laying shall be such that the joints are broken
and voids are minimum by packing with spalls, wherever necessary, and the top surface is as
smooth as possible.

When full depth of pitching can be formed with a single stone, the stones shall be laid breaking
joints and all interstices between adjacent stones shall be filled in with spalls of the proper size
wedged in with hammers to ensure tight packing.

When two or more layers of stones must be laid to obtain the design thickness of pitching, dry
masonry shall be used and stones shall be well bonded. To ensure regular and orderly
disposition of the full intended quantity of stone as shown, template cross walls in dry masonry
shall be built about a metre wide and to the full height of the specified thickness at suitable
intervals all along the length and width of the pitching. Within these walls the stones shall be
hand packed as specified.

2504.4 Toe Protection

A toe wall shall be provided at the junction of slope pitching and launching apron of a guide
bund so as to prevent the slope pitching from sliding down. The toe wall shall be in dry rubble
masonry (uncoursed) conforming to Section 1400 of these Specifications or in cement
concrete of M 15 grade. The pitching/revetment shall be of stones in wire crates or cement
concrete blocks in M15 grade. For protection of ties of bank slopes terminating either in short
aprons at bed levels or anchored in flooring/rocky bed, the provision of Clause 8.2.2 of IRC:89
may be complied with.

2509 Measurements for Payment
The earth work in construction of embankment for guide bund shall be measured in cubic
metres unless otherwise specified.

The boulders/cement concrete block and boulder/block filled wire crates in apron shall be
measured in cubic metres.

The filter and stone pitching shall be measured separately in square metres unless otherwise
specified.

Item No.20 Prime coat (Providing and applying primer coat with bitumen emulsion
-SS1 on prepared surface of granular Base including clearing of road surface and
spraying primer at the rate of 0.75kg/sqm using mechanical means.) 7.5 Kg / 10 Sqm

1. Scope
This work shall consist of the application of a single coat of low viscosity liquid bituminous

material to a porous granular surface preparatory to the superimposition of bituminous
treatment or mix.

2. Materials



2.1 Primer : Primer shall be bitumen emulsion of SS-1 grade complying with IS 8887

Primer viscosity :

The type and viscosity of the primer shall comply with the requirements of IS 8887, as sampled
and tested for bituminous primer in accordance with thee standards. Guidance on viscosity and
rate of spray is given in Table 500-1.

Table 500-1. Viscosity Requirement and Quantity of Liquid Bituminous Primer

Type of Surface Kinematic Viscosity of | Quantity of Liquid
Primer at 600 C Bituminous Material
( Centistokes ) per 10 Sq.M. (kg)

Low porosity 30-60 6t09

Medium porosity 70 — 140 9to 12

High porosity 250 -500 12 to 15

2.2 Weather and Seasonal Limitations

Bituminous primer shall not be applied to a wet surface (see 502.4.2) or during a dust storm or
when the weather is foggy, rainy or windy or when the temperature in the shade is less than
100 C. Surfaces which are to receive emulsion primer should be damp. But no free or standing
water shall be present.

2.3 Construction

2.4.1.1 Equipment :

The Primer distributor shall be a self-propelled or towed bitumen pressure sprayer equipped
for spraying the material uniformly at specified rates and temperatures. Hand spraying of small
areas. Inaccessible to the distributor, or as directed by the Engineer.

2.4.2 Preparation of road surface : The surface to be primed shall be prepared in accordance
with Clauses 501.8 .

1.8 This work shall consist of preparing an existing granular surface and shall be performed on
such widths and lengths as shown on the drawing or as directed by the Engineer

Immediately prior to applying the primer the surface shall be carefully swept clean of dust and
loose particles, care being taken not to disturb the inter locked aggregate. This is best achieved
when the surface layer is slightly moist (lightly sprayed with water and the surface allowed to
dry) and the surface should be kept moist until the primer is applied.

2.4.3 Application of emulsion bituminous primer : The rate of application of the primer shall
be at rate of 7.5 Kg / 10 Sq.m. or as directed.

The bituminous primer shall be sprayed uniformly in accordance with Clause 501. The method
for application of the primer will depend on the type of equipment to be used, size of nozzles,
pressure at the spray bar and speed of forward movement. The Contractor shall demonstrate at



a spraying trial, that the equipment and method to be used is capable of producing a uniform
spray, within the tolerances specified.

2.4.4 Curing of primer and opening to traffic : A primed surface shall be allowed to cure for at
least 24 hours or such other period as is found to be necessary to allow all the volatiles to
evaporate before any subsequent surface treatment or mix is laid. Any unabsorbed primer shall
first be blotted with an application of sand, using the minimum quantity possible. A primed
surface shall not be opened to traffic other than that necessary to lay the next course. A very
thin layer of clean sand may be applied to the surface of the primer, to prevent the primer
picking up under the wheels of the paver and the trucks delivering bituminous material to the
paver.

2.5 Quality Control of Work :
For control of the quality of materials supplied and the works carried out, the relevant
provisions of Section 901 of MORT & H specifications shall apply.

2.6 Arrangements for Traffic
During construction operations, arrangements for traffic shall be made in accordance with the
provisions of Clause 112 of MORT & H specifications.

2.7 Measurement for Payment
Prime coat shall be measured in terms of surface area of application in square meters.

2.8 Rate :-

The contract unit rate for prime coat with adjustments as described in Clause 502.7 of
MORT&H specification shall be payment in full for carrying out the required operations
including full compensation for all components listed below

[]] Making arrangements for traffic to Clause 112 as above except for initial
treatment to verges, shoulders and construction of diversions.

[ii]] Furnishing all materials to be in corporate in the work including all royalties, fees,
rents where necessary and all leads and lift.

[1ii]] All labour, tools, equipment and incidentals to complete the work to the
specifications.

[iv] Carrying out the work in part widths of road where directed, and

[v] Carrying out the required tests for quality control.
Payment shall be made on the basis of the provision of prime coat at an
application rate of 7.5 kg per 10 square meter, with adjustment, plus or minus, for
the variation between this amount and the actual amount approved by the
Engineer after the preliminary trials referred to in Clause 502.4.3.0f MORT&H
specification stated above.



Item No. 21 Providing and applying tack coat with bitumen emulsion using emulsion
pressure distributor at the rate of 0.25 kg per sqm on the prepared bituminous cleaned
with mechanical broom. 2.5 Kg /10 Sqm

1. Scope of Work
The work shall consist of providing and applying tack coat using bitumen emulsion on an
existing prepared bituminous surface, prior to laying the subsequent bituminous layer.
The work includes:
e Surface cleaning using mechanical broom
e Supply and application of bitumen emulsion
e Uniform spraying using pressure distributor
o All labour, equipment, and incidental works

2. Materials
2.1 Bitumen Emulsion
e Bitumen emulsion shall be:
o Rapid Setting (RS-1) or as specified
o Conforming to relevant IS standards
e The emulsion shall be:
o Homogeneous and free from impurities
o Stored and handled as per specifications

3. Equipment
e Mechanical broom or power broom for cleaning
o Emulsion pressure distributor fitted with:
o Spray bar
o Pressure gauge
o Thermometer (if required)
o Hand sprayer for inaccessible areas

4. Preparation of Surface

e The existing surface shall be:
o Cleaned thoroughly using mechanical broom
o Free from dust, dirt, mud, and loose materials

e Oil patches or contaminants shall be:
o Removed completely

e Surface shall be:
o Dry or slightly damp but free from standing water

5. Application of Tack Coat
e Tack coat shall be applied using:
o Emulsion pressure distributor for uniform spraying
e Application rate:



o 0.25 kg per sqm
o (Equivalent to 2.5 kg per 10 sqm)
e Application shall ensure:
o Uniform and continuous coverage
o No streaking or pooling
e Areas inaccessible to distributor:
o Shall be sprayed manually

6. Curing
e The applied emulsion shall be:
o Allowed to break and cure before laying next layer
o Traffic shall not be allowed:
o Until tack coat is properly set

7. Quality Control
e Check for:
o Uniform application rate
o Proper coverage
o Cleanliness of surface
e Any excess or deficient application:
o Shall be corrected

8. Mode of Measurement
Unit of Measurement
e Measured in Square Metres (Sqm)

Item No.22 Road marking with hot applied thermoplastic paints with reflectorising
glass beads on bitumin surface providing and laying a hot applied thermoplastic
compound 2.5 mm thick including reflectorising glass beads @ 250gms per sqm area,
thickness of 2.5mm is excluding of surface applied glass beads as per IRC:35-2015.the
finished surface to be level , uniform and free from streaks and holes. Zebra patta/bump
patta lane /center line/edge line/cut patta.The white color marking should provide
liminance coefficinet on cemend road shall be min 130 med/m2/lux and asphalt road
shall be min 100mcd/m2/lux during the service life during the day time.the marking
should meet the performancecriteria for night time reflectivity, wet reflectivity and skid
resistance as mentioned in the section -15 of IRC 35-2015.warranty for retro
reflectivity shall be two year

General :-
Hot Applied Thermoplastic Road Marking.

(1) The work under this section consists of marking traffic stripes using a thermoplastic
compound meeting the requirements specified herein.



(i1) The Thermoplastic compound shall be screened / extruded on to The pavement surface
in a molten state by suitable machine capable of controlled preparation and laying with surface
application of glass beads at a specific rate. Upon cooling to ambient pavement temperature, it
shall be produce an adherent pavement marking of specified thickness and width and capable
of resisting deformation by traffic.

(ii1))  The colour of the compound shall be white or yellow (IS : colour No. 356) as specified
in drawings or as directed by the Engineer.

(iv)  Where the compound is to be applied to cement concrete pavement sealing primer as
recommended by the manufacture, shall be applied to the pavement in advance of placing of
the stripes to ensure proper bonding of the compound. On new concrete surface any laitance
and / or curing compound shall be removed before the marking are applied.

THERMOPLASTIC MATERIALS GENERAL :
The thermoplastic material shall be homogeneously composed of aggregate, pigment, resins
and glass reflectorizing beads.

REQUIREMENT :

Composition: the pigment, beads and aggregate shall be uniformly dispersed in the resin. The
material shall be free from all skins, dirt and foreign objects and shall comply with requirements
indicated in Table 800 — 3.

Table 800 — 3 PROPORTIONS OF CONSTITUENTS OF MARKING MATERIAL
(percentage by weight)

Component White Yellow
Binder 18.00 min. 18.00 min.
Glass Beads 30-40 30-40
Titanium Dioxide 10.00 min. ---
Calcium Carbonate and | 42.00 max See Note
Inert Fillers

Yellow Pigments --- -do -

Note : Amount of yellow pigment, calcium carbonate and inert fillers shall be at the option of
the manufacturer, provide all other requirement of this Specification are met.

II Properties : The properties of thermoplastic material, when tested in accordance with
ASTM D36/ BX-3262- (Pa. T1) shall be as below :

A) Luminance :
White : Daylight luminance at 45 degree 65 per cent min. as per AASHTO M 249.

B) Drying time : When applied at a temperature specification by the manufactures and to
the required thickness, the material shall set to bear traffic in not more than 15 minutes.

0] Skid resistance : not less than 45 as per BS 6044.

D) Cracking resistance at low temperature : The material shall show no cards on
application to concrete blocks.



E) Softening point : 102.5 = 9.5” as per ASTM D 36.
F) Flow resistance : Note more than 25 per cent as per AASHTO M 249.

Q) Yellowness index (for white thermoplastic paint) not more than 0.12 as per
AASHTOM 249.

11 Storage life : The materials shall meet the requirement of there Specifications for period
of one year. The thermoplastic material must also melt uniformly with no evidence of skins of
un-melted particles for the one-year storage period. Any material not meeting the above
requirements shall be replaced by the manufacturer/ supplier/ contractor.

v Reflectorisation : Shall be achieved by incorporation of beads, the grading and other
properties of the beads shall be as specified in Clause 803.4.3 of MORT & H Specification.

\Y Marking : Each container of the thermoplastic material shall be clearly and indelibly
marked with the following information.

The name, trademark or other means of identification of manufacturer.

Batch number.

Date of manufacture.

Colour (White or Yellow)

Maximum application temperature and maximum safe heating temperature.

Nk W=

VI Sampling and testing : The thermoplastic material shall be sampled and tested in
accordance with the appropriate ASTM/BS method. The Contractor shall furnish to the
Employer a copy of certified test report from the manufacturer of the thermoplastic material
showing results of all tests specified therein and shall certify that the materials meets all
requirements of this Specification.

REFLECTORZING GLASS BEADS

GENERAL : This Specification covers two types of glass beads to be used for to production
of reflectiorised pavement markings. Type 1 beads are those which are a constituent of the
basic thermoplastic compound vide Table 800 — 3 and type — 2 beads are those which are to be
sprayed on the surface vide Clause 803.6.3.

The glass beads shall be transparent, colcurless and free from milliness, dark particles and
excessive air inclusions.

These shall conform to the requirements spelt out in clause 5.4.3.3.

SPECIFIC REQUIREMENTS. A GRADATION :

The glass beads shall meet the gradation requirements for the two types as given in Table 800
—4.

TABLE 800-4 GRADATION REQUIREMENT FOR GLASSBEADS

Sieve Size Per Cent Retained

Table — 1 Table — 2
1.18 mm Oto3 - -
850 micron 5t0 20 Oto5




600 micron -- 5t0 20

425 micron 65 to 95 - -

300 micron -- 30 to 75

180 micron 0to 10 10 to 30

Below 180 micron Oto 15
B. ROUNDNESS :

The glass beads shall have a minimum of 70 per cent true spjeeres.

C. REFRACTIVE INDEX :
The glass beads shall have a minimum refractive index of 1.50.

D. FREE FLOWING PROPERTIES :
The glass beads shall be free of hard lumps and clusters and shall dispense readily
under any condition suitable for paints striping. They shall pass the free flow-test.

TEST METHODS :
The specific requirement shall be tested with the following methods.

I Free-flow test : Spread 100grams of beads evenly in a 100 mm diameter glass
dish. Place the dish in a 250 mm inside diameter desiccators which is filled within 25 mm of
the top of a desiccators plate with sulphur acid water solution (specific gravity 1.10) Cover the
desiccators and let is stand for 4 hours at 20 to 29 degree C. Remove Sample from desiccators,
transfer beads to a pan and inspect for lumps of clusters. Then pour heads into a clean dry glass
funnel having a 100 mm stem and 6 mm orifice. If necessary, initiate flow by lightly tapping
the funnel. The glass spheres shall be essentially free of lumps and clusters and shall flow freely
through the funnel.

II The requirements of gradation, roundness and refractive index of glass beds and
the amount of glass beads in the compound shall be tested as per BS 6088 and BS 3262 (Part

1.

I The Contractor shall furnish to the Employer a copy of certified test repert from
the manufacturer of glass beads obtained from a reputed laboratory showing results of all tests
specified therein and shall certify that material meets all requirements of this Specification.
However, if so required, these test may be carried out as directed by the Engineer in charge.

APPLICATION PROPERTIES OF THERMOPLASTIC MATERIAL

The thermoplastic materials shall readily get screed / extruded at temperatures specified by the
manufacturers for respective method of application to produce a line of specified thickness
which shall be continuous and uniform in shape having clear and share edges.

The materials upon heating to application temperatures shall not exude fumes which are toxic.
Obnoxious of injurious to persons property.

PREPARATION :

1) The material shall be melted in accordance with the manufacturer’s instructions
in a heater fined with a mechanical sairrer to give a smooth consistency to the thermoplastic
materials to avoid local overheating. The temperature of the mass shall be within the range



specified by the manufacturer, and shall on no account be allowed to exceed the maximum
temperature started by the manufacturer. The molten material should be used as expeditiously
as possible and for thermoplastic materials. Which has natural binders or is otherwise sensitive
to prolonged heating the materials shall be maintained in a molten condition for more than 4
houses.

IT) After transfer to the laying equipment, the material shall be maintained within
the temperature range specified by the manufacturer for achieving the desired consistency for
laying.

PROPERTIES OF FINISHED ROAD MARKING :

a) The stripe shall be not be slippery when wet.

b) The marking shall not lift from the pavement in freezing weather.

c) After application and proper drying the stripe shall show no appreciable deformation of
discoloration under traffic and under road temperatures up to 60 C.

d) The marking shall be deteriorate by contact with sodium chloride calcium chloride or oil
drippings from traffic.

e) The stripe of marking shall maintain its original dimensions and position. Cold ductility of
the material shall be such as to permit normal movement with the road surface without
chopping or cracking.

f) The colour of yellow marking shall conform to IS Colour No. 356 as given in IS : 164.

REFLECTORISED PAINT :

Reflectorised paint, if used shall conform to the specification by the manufacturers and
approved by the engineer. Reflectorising glass beads for reflectorishing paints where used shall
conform to the requirements of Clause 5.3.

APPLICATION

Marking shall be done by machine. For locations where painting cannot be done machine,
approved manual methods shall be used with prior approval of the Engineer. The Contractor
shall mairtain control over traffic while painting operations are in progress so as to cause
mimimum inconvenience to traffic compatible with protecting the workmen.

The thermoplastic materials shall be applied hot either by screening or extrusion process. After
transfer to the laying apparatus, the material shall be laid at a temperature within the range
specified by the manufacturer for the method If laying being used. The paint shall be applied
using a screed or extrusion machine.

The pavement temperature shall bet be less than 10 C. during application. All surface to be
marked shall be thoroughly cleanee of all dust, dirt, grease, oil and all other foreign matter
before application of the paint.

The material, when formed into traffic stripes, must be readily renewable by placing on overlay
of new material directly over an old line of compatible material. Such new material shall so
bend itself to the old line that no splitting or separation takes place.

Thermoplastic paint shall be applied in intermittent of contibeus lines of uniform thickness of
at least 2.5 mm unless specified otherwise. Where arrows or letters are to be provided,
thermoplastic compound may be hand-sprayed. In addition to the beads included in the
material, a further quantity of glass beads of Type 2, conforming to the above noted



specification shall be sprayed uniformly into a mono layer on to the hot paint line quick
succession of the paint spraying operation. The glass beads shall be applied at the rate of 250
grams per square meter area.

The minimum thickness specified in exclusive of surface applied glass beads. The method of
thickness measurement shall be in accordance with Appendices B and C of BS- 3262 (Part 3).
The finished lines shall be free from ruggedness on sides and ends and be parallel to the general
alignment of the carriageway. The upper surface of the lines shall be level, uniform and free
from steaks.

MEASUREMENT FOR PAYMENT.
The painted marking shall be measured in sq. meters of actual area marked

In respect of markings line directional arrows and lettering. Etc., the measurement shall be in
Square meter basis.

Rate
The contractor unit rate for road markings shall be payment in full compensation of furnishing

all labour, materials, tools, equipment, including all incidental costs necessary for carrying out
the work at the site confirming to these specification complete as per the approved drawing (s)
or as directed by the Engineer and other incidental cost necessary to complete the work to these
Specifications.

Item No.22  "Cat eye/Road stud/ RPM:Supplying of Twin Shanks Raised pavement
markers made of polycarbonate and ABS moulded body and reflective panels with micro
prismatic lens capable of providing total internal reflection of the light entering the lens
face and shall support a load of 13635kgs.tested in accrodance to ASTM D 4280
type H and complying to specifications of category A of MORTH circular No
RW/NH/33023/10-97-DO 11 Dt 11.06.1997. The height,width and length shall
not exceed 20 mm,130 mm and 130mm and with minimum reflective area of 13 Sqcm
on each side and the slope to the base shall be 35+/-5 degree. The strength of detachment
of the integrated cylindrical shanks,( of diameter not less than 19+/-2 mm and the height
not less than 30+/-2 mm) from the body is to be a minimum value of 500 kgf. Fixing will
be by drilling hole on the road for the shanks to go inside, without nails and using
epoxy based adhesive as per manufacturers recommendation and color of the marker
should be as per the IRC 35-2015 and as directed by engineer-in-charge."

1.1 General
Reflective Pavement marker (RPM) or road stud is device which is bonded to or
anchored within the road surface for lane marking and delineation for night time
visibility. It reflects incident light in directions close to the direction from which
it came.

1.2 Definitions
1.2.1 Description of Terms Specific to this standard



1.2.1.1 Coefficient of luminous intensity (CIL) or specific intensity = the ratio of
luminous intensity of the retro-reflector in the direction of observation to
luminance at the retro-reflector on a plane perpendicular to the direction of the
incident light expressed in terms of Milaca deal as per incident lux (med / 1x).

1.2.1.2 Horizontal entrance angle — the angle in the horizontal plant between the
direction of incident light and the normal to the leading edge of the marker.

1.2.1.3 Observation angle — the angle in the reflector between the illumination axis and
the observation axis.

1.2.1.4 Retro — reflection — reflection in which the radiation is returned in direction
close to the direction from which it came, this property being maintained over
were variations of the direction of incident radiation.

1.2.1.5 Head — that part of a road stud which is above the road surface where the road
stud is fixed in position in the road.

1.2.1.6 Upper surface — that part of the external surface of road stud which is visible
when the road stud is fixed in position in the road.

1.2.1.7 Anchorage — that part of a road stud which is below the road surface above the
road stud is fixed position in the road.

1.3 Material

1.3.1 Plastic body of RPM road stud shall be molded from ASA (Acrylic Sterner
Acrylonitrile) or HIPS (Impacts polystyrene) or ABS or any other suitable
material approved by the Engineer-in-charge. The marker shall support a load of
13635 kg tested in accordance with ASTM D4280.

1.3.2 Reflective panels shall consist if number of lenses containing single or dual
prismatic cubes capable of providing total internal reflection of the light entering
the lens face. Lenses shall be molded of methyl methecrylate conforming to
ASTMD 788 or equivalent.

1.4 Design
1.4.1 The slope or retro-reflecting surface shall preferably be 35 + 5 degree to base.
1.4.2 The area of each retro-reflecting surface shall not be less than 13.0 Sq.cm.

1.5 Optical Performance
1.5.1 Unidirectional and bi-directional studs

1.5.1.1 Each reflector or combination of reflectors on each face of the stud shall have a
CIL not less than given in Table 1 or 2 as appropriate.

Table 1 Minimum C.I.L. Values for Category "A" studs.

Entrance angle | Observation angle | C.ILL. inmed 1 x

White Amber Red
0"US"L&R 03" 220 110 44
0"UI0"L&R [0.5" 120 60 24




Table 1 Minimum C.LL. Values for Category "B" studs.

Entrance angle | Observation angle | C.I.L. inmed I x

White Amber Red
0"U6L&R 03" 20 10 4
0"UIO"L&R |0.5" 15 7.5 3

Note: The entrance angle of 0"U corresponds to the normal aspect of the reflectors when
the reflecting road stud is installed in horizontal road surface.

1.5.1.2 A stud that incorporates one or more corner cube reflectors shall be considered
to be included in category "A". A stud that incorporates one or more biconvex
reflectors shall be considered to be included in category "B".

1.5.2 Omni — directional studs
Each omni-directional stud shall have a minimum C.I.L. of not less than med/ Ix.

1.5.3 Tests

1.5.3.1 Coefficient of luminance intensity can be measured by produced described in
ASTMD 809 "Practice for Measuring Photometric Characteristics" or as
recommended in BS 873 Part 4:1973.

1.5.3.2 Under test conditions a stud shall not be considered to fall the photometric
requirements of the measured C.I.L. at any one position of measurement is less
than the values specified in Table 1 or 2 provided that.

(A) The value is not less than 80% of the specified minimum, and

(B) The average of the left and right measurements for the specific angle is greater
than the specified minimum.

1.6 Fixing of Reflective Markers

1.6.1 Requirements

1.6.1.1 The enveloping profile of the head of the stud shall be smooth and the suds shall
not present any sharp edges to traffic.

1.6.1.2 The reflecting portions of the studs shall be free from crevice or ledges where
dirt might accumulate.

1.6.1.3 All road studs shall be legibly marked with the name, trademark of other means
of identification of the manufacture.

1.6.1.4 Marker height shall not exceed 20 mm.

1.6.1.5 Marker width shall not exceed 130 mm.

1.6.1.6 The base of the marker shall be flat within 1.3 mm. If the bottom of the marker
is configured. The outermost faces of the configurations shall not deviate more

than 1.3 mm form a flat surface.

1.6.2 Placement



1.6.2.1 The reflective marker shall be fixed to the road surface using the adhesives and
the produced recommended by the manufacturer. No nails shall be used to affix
the marker as nails are hazardous for the roads.

1.6.2.2 Regardless of the type of adhesive used. The markers shall not be fixed if the
pavement is not surface dry and on new asphalt concrete surfacing unit the
surfacing has been opened to traffic for a period of not less than 14 hours.

1.6.2.3 The portions of the highway surface, to which the marker is to be bonded by the
adhesive, shall be free of dirt, curing compound, grease, oil, moisture, loose of
unsound layers, paint and any other material which would adversely affect the
bond of the adhesive.

1.6.2.4 Use a wire brush, if necessary to loosen and remove dirt. Then brush or blow
clean.

1.6.2.5 The adhesive shall be places uniformly on the cleaned pavement surface or on
the bottom to the marker in a quantity sufficient to result in complete coverage of
the area of contact of the marker with no voids present and with a slight excess
after the marker has been lightly pressed in place.

1.6.2.6 For epoxy installations, excess adhesive around the edge of the marker, excess
adhesive on the pavement and adhesive on the exposed surfaces of the markers
shall be immediately removed. Soft rags moistened with mineral spirits of
kerosene may be used a necessary to remove adhesive from exposed faces of
pavement marker.

1.7 Warranty and durability

The contractor shall obtain from the manufacturer a two year warranty for
satisfactory light performance including stipulated retro-reflectance of the
reflecting panel and submit the same to the Engineer. In addition, a two year
warranty for satisfactory infield performance of the finished road marker shall
also be given by the contractor who carried out the work of fixing of reflective
road markers. In case the markers are displaced, damaged get worn out or lose
their reflectivity compared to stipulated standards, the contractor would be
required to replaced all such markers within 15 days of the intimation from the
Engineer at his own cost and with no extra remuneration to be paid for such
works.

1.8 Measurement for Payment
The measurement of Cats eye shall be in number of markers supplied and fixed.

1.9 Rate
The contact unit rate for Cats eye shall be payment in full compensation for
furnishing all labour, material, tools, equipment including incidental costs
necessary for carrying out the work at site conforming to the specifications
complete as per approved drawings or as directed.

Item No. 24 '"Diversion Ahead Sign :-Providing and fixing sign boards made out of
2mm aluminium sheet / 4mm ACP (Aluminum composite Panel); size 180x60 cms.



rectangular as per design of IRC-67-2012. Pre treated with phospheting process
& acid etching; coated with one coat of epoxy primer and two coats of best
quality epoxy paint

sreflectorised with Micro Prismatic Grade retro refiectivesheeting of Type-
11 as per ASTM D-4956 and latest M.O.S.T.Specifications; 3.1 mtr long stand post
(2 Nos.) of 50 x 50 x Smm / SONB Circular MS Pipe as required and frame
fabricated from suitable size iron angle of 35 x 35 x 3mm; painted with bestquality
epoxy coatings in black and white bends. The details of symbol foreach board shall
be as per theinstruction of engineer in charge. The fixing at site shall be in 1:2:4 CC
blockof size 45 x 45 x 60 Cms. for each leg.including excavation, curing
etc.complete under the supervision of engineer in charge. A warranty for 10 years for the
Retro reflective sheeting from original manufacturer & a certified copy of 3 year
outdoor exposure test report from third party test lab for the product offered shall be
submitted by contractor. (A) Class-C Type- 11 Retro Reflective sheeting'

1. Scope of Work
The work shall consist of providing, fabricating, supplying, and fixing “Diversion Ahead” sign
boards conforming to IRC:67-2012 standards, including:
e Manufacturing of sign board using aluminium sheet / ACP
e Application of retro-reflective sheeting
o Fabrication of supporting frame and posts
o Erection at site with concrete foundation
e All excavation, fixing, curing, and finishing works
e Submission of warranty and test certificates
Complete as per drawings and directions of the Engineer-in-Charge.

2. Materials
2.1 Sign Board Plate
e Made of:
o 2 mm thick Aluminium Sheet OR
o 4 mm thick ACP (Aluminium Composite Panel)
e Size:
o 180 cm x 60 cm (Rectangular)

2.2 Surface Treatment
e The aluminium/ACP surface shall be:
o Pre-treated by phosphating process and acid etching
o Coated with:
* One coat of epoxy primer
= Two coats of high-quality epoxy paint

2.3 Retro Reflective Sheeting
o Type:



o Micro Prismatic Grade (Type-11)
e Conforming to:

o ASTM D-4956 and latest MoRTH specifications
e Properties:

o High reflectivity and durability

o Suitable for high-speed traffic visibility

2.4 Supporting Structure
Posts
e Two vertical posts of:
o 50 x50 x5 mm MS angle OR
o 50 NB Circular MS Pipe
e Length:
o 3.1m
Frame
o Fabricated from:
o 35x35x3 mm MS angle
Painting
e Posts and frame shall be:
o Painted with epoxy coatings
o Finished in black and white bands

3. Fabrication
o Sign board graphics, symbols, and lettering shall:
o Conform strictly to IRC:67-2012
o Be as per Engineer-in-Charge instructions
o Retro reflective sheeting shall be:
o Properly pasted without wrinkles, bubbles, or damage

4. Installation
4.1 Foundation
e Each post shall be fixed in:
o Cement Concrete (1:2:4) block
o Size: 45 cm % 45 cm x 60 cm
e Includes:
o Excavation
o Placing and fixing posts
o Concreting and curing

4.2 Erection
e The board shall be:
o Properly aligned and fixed to frame
o Installed vertically and firmly anchored



o Height and location:
o As directed by Engineer-in-Charge

5. Warranty & Certification
e Contractor shall provide:
o 10-year warranty for retro reflective sheeting from manufacturer
o 3-year outdoor exposure test report from approved third-party laboratory

6. Quality Control
o Ensure:
o Proper thickness and quality of materials
o Uniform reflective sheeting
o Correct dimensions and alignment
o Stability of installation

7. Mode of Measurement
Unit of Measurement
e Measured in Each.

Item No. 25 Standard Delineator: Providing and fixing of Standard Metal Delineator
consisting of minimum retro reflective unit exposed area of 330 cm2 white color,
full cube corner micro prismatic non-metallic retro reflective sheeting on each side
conforming with IRC 67 2012 and meeting the coefficient of retro reflection values as per
ASTM D 4956 Type XI table specification. The delineator shall be painted with powder
coat of minimum 40 microns thickness, on top of which retro reflective sheeting shall
be pasted on both sides. The structure shall be manufactured in roll forming process
and shall have height not less than 800 mm above the ground, width not less than
100 mm and shall extend not more than 300mm below the ground while being installed.
height of sheeting should be minimum 150mm whereas width of sheeting should
not be less than 75Smm (should be placed every alternative 15cm). The front and
back faces of the delineator should be curved with a radius of not more than 200 mm
and with delta angle (or central angle of curve)lying between 200 and 300, to increase
the visibility of the delineator for vehicles moving in continuous curves. The delineator
shall have grooves across the length to make the reflective sheets vandal-proof. The
delineator is meant for application on gaps in median, traffic islands, dangerous
bends, roundabouts, narrow bridges etc. or as desired by site engineer.

1. Scope of Work
The work shall consist of providing, fabricating, supplying, and fixing Standard Metal
Delineators at required locations such as:

e Median openings

e Traffic islands

e Sharp curves and bends



e Roundabouts
e Narrow bridges
e Hazardous road edges
e Any other location as directed by the Engineer-in-Charge
The work includes complete installation with foundation, alignment, and reflective application.

2. Materials and Specifications
2.1 Body of Delineator
e Manufactured from:
o High quality metal (steel/aluminium) section formed through roll forming
process
e Minimum dimensions:
o Height above ground: > 800 mm
o Width: > 100 mm
o Below ground embedment: up to 300 mm
e Surface treatment:
o Powder coated with minimum 40 microns thickness

2.2 Retro Reflective Sheeting
o Type:
o Full cube corner micro prismatic sheeting (Type XI)
e Conforming to:
o IRC:67-2012
o ASTM D-4956 Type XI
e Requirements:
o Minimum exposed reflective area: 330 cm? per side
o Colour: White
o Reflectivity as per ASTM Type XI specifications
o Fixing:
o Applied on powder-coated surface using approved adhesive system
o Must be vandal-resistant and firmly bonded

2.3 Shape and Design
o Front and back faces:
o Curved surface with radius not more than 200 mm
o Central (delta) angle between 20° to 30°
e Special features:
o Longitudinal grooves for anti-vandal fixing of reflective sheets
o Enhanced visibility in curved alignment conditions

3. Installation
3.1 Foundation
e Delineators shall be fixed in:



o Cement concrete foundation (as per site condition and Engineer’s instruction)
e Embedding depth:

o Up to 300 mm below ground level
e Proper alignment shall be ensured during fixing.

3.2 Erection
o Installed vertically with correct spacing as per drawings or site requirements
o Firmly anchored to prevent loosening or displacement
e Orientation shall ensure maximum visibility to approaching traffic

4. Application Area
Delineators shall be installed:
e Along road edges
e On median gaps
e At traffic islands
e At curves and bends
e On bridges and narrow stretches
e At any hazard-prone location as directed

5. Quality Control
o Reflective sheeting shall:
o Be uniform, bubble-free, and wrinkle-free
o Maintain required reflectivity throughout service life
e Metal structure shall:
o Be corrosion resistant
o Be structurally stable under traffic-induced wind effects

6. Maintenance
o Contractor shall ensure:
o No damage, fading, or peeling of reflective sheets
o Replacement of damaged delineators during defect liability period (if applicable)

7. Mode of Measurement
Unit of Measurement
e Measured in Each.
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