SECTION -5
TECHNICAL SPECIFICATION



GENERAL TECHNICAL SPECIFICATION

S

FOR ROAD /BRIDGE WORKS

Name of
Work :-

Resurfacing of Ningala Janada Road (NP BT) Km. 0/0 to 7/550
Ta.GadhadaDist.Botad (Remaining Work ~ MMGSY NORMAL)




Resurfacing of Rasnal Approach Road (NP BT) Km. 0/0 to 1/950
Ta.GadhadaDist.Botad (Remaining Work MMGSY NORMAL)

SPECIFICATION INDEX

Sr No. of the
Aplicable in the
B.0.Q. of the
tender

Specifi -
cation
Referanace

Description of Item

Page
No.

MORD /
MORTH

Clearing and grubbing of road Iland
incl.uprooting rank vegetation, grass, bushes,
shurbs, saplings and trees girth upto 300mm
removal of stumps of trees cut earlier and
disposal of unserviceable materials © By
mechanical means in area of Light jungle.

91

MORD /
MORTH

Earthwork for embankment including
breaking clods, dressing with all lead and lift
(Excluding watering and consolidation) (A)
Selected soil should be From borrow area
with all lead and lift and should have CBR not
less than 6.00%.

94

MORD /
MORTH

Supplying, stacking, spreading, rolling,
watering and consolidation to desired density
of Murrum/Binding Material with all lead and
lift.
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MORD /
MORTH

Providing and laying bitumenous grout
37.50mm thick using bulk Emulsion RS1 for
tack coat at the rate of 2.50kg/10sqm on
Bitumin surfacer and using BT chips for
required gradation with the asphalt of grade
VG-30 at the rate of 1.99% i.e 19.90kg/MT by
weight of mix including heating and mixing in
drum mix plant , transporting the mix and
spreading the same by paver finisher and
consolidation as per MOST specification
including cost of all materials fuel, labours,
tools and plants etc. using contractor's own
drum mix plant etc. complete.
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MORD /
MORTH

Providing, laying and rolling of 25mm thick
open graded premix bituminous carpet with
B.T aggregates as specified and using bulk
Emulsion RS1 for tack coat at the rate of
2.50kg/10sqm on B.T.Surface (As per IRC-16)
and using bitumen for mixing with aggregate
at the rate of 3.36% i.e 33.60kg/MT. of total
mix including heating and mixing in drum mix
plant, spreading the same with paver finisher
and consolidation with vibratory roller
including necessary firewood, oil, lubricants,
labour charges etc. using equipment tools etc.
completed in accordance with the
requirement of specification.
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MORD /
MORTH

Providing and laying seal coat using Bitumin
grade VG-30 with B.T. aggregate as specified
using  aggregate at the rate of
0.18cum/10sqm. And bitumen for mixing
with aggregate at the rate of 4.5% ie
45.00kg/MT of total mix including heating
and mixing in drum mix plant and spreading
the same by paver finisher and consolidation
with vibratory roller including necessary
using contractor's own drum mix plant,
machineries and equipment, tools etc.
complete in  accordanace  with the
requirement of specification.
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MORD /
MORTH

Excavation for foundation upto 1.5 m depth
including sorting out and stacking of useful
materials and disposing of the excavated stuff
upto50 meter lead. Dense or hard soil.
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MORD /
MORTH

Excavation for foundation upto 1.5m depth
including sorting out and stacking of useful
materials and disposing of the excavated stuff
upto 50mt. lead. Hard Murrum
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MORD /
MORTH

Providing and casting in situ ordinary cement
concrete M-150 mix and providing necessary
pin headers including shuttering, scafilding,
laying vibrating, curing and finishing
complete Without V-Grooves.All Height

118




Providing and filling in foundation with
ordinary cement concrete M-100 mix and

10 MORD / providing necessary vertical pin headers incl. 118
MORTH Formwork, vibrating, ramming and curing
complete.
Providing and laying weep hole in Abutment
MORD / | and returns by using A.C pipe of 100mm. Incl.
11 MORTH fixing in proper grade and jointing the 123
complete as per detailed specification.
Providing and laying in Position FE 500/500D
TMT bar reinforcement including cutting,
MORD / bending, hook_ing and tying complete as per
12 MORTH | detailed drawings for the following (A) Piers 124
(B) Abutments (C) Returns (D) Walls etc.
Filling available excavated earth (excluding
rock ) in trenches plinth sides of foundation
13 MORD /| etc. in layers not exceeding 20cm in depth 126
MORTH consolidating each deposited layer by
ramming and watering.
Providing and fixing Precast cement concrete
14 MORD / Hectometer as per IRC type design incl. 126
MORTH painting, lettering etc. fixing in C.C. 1:5:10.
Providing and fixing Precast cement concrete
MORD / |Guard stone as per LR.C. type design
15 MORTH | including white washing etc. complete. Fixing 126
in C.C.1:5:10.
Providing and fixing ordinary Kilometer
stone of pre-cast C.C. 1:2:4 including
16 MORD / necessary reinforcement as per LR.C. type 127
MORTH design in C..C. 1:4:8 including painting
lettering etc. complete.(For VR, ODR)
Providing and fixing Indicator stone of
MORD / approve stone as per L.R.C. type design in C.C.
17 MORTH | 1:4:8 including white washing etc. complete 127
Fixing in Earth
Supplying and fixing Junction Boards of M.S.
plates and angles as per ILR.C. design incl;.
18 MORD /| Fixing in C.C. 1:4:8 with necessary excavation | 1,7
MORTH

painting, figuring, lettering on boards etc.
complete.
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MORD /
MORTH

Providing and fixing Village name Boards as
per standard L.R.C. type design of steel plate
incl. painting, lettering etc. complete with
fixing in C.C. 1:4:8 block with necessary
excavation etc. complete

128
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MORD /
MORTH

Citizen's Information Board- Providing and
fixing of typical MMGSY information board as
per instruction. Two M.S. sheets of 3 mm thick
of 900mm x 750mm size fixed at top & bottom
duly rivetted with MS angles of 25x25x5mm
thick M.S. angle shall be welded by two
vertical M.S. angle of 5mm thick to 75mm x
75mm of 12 SWG square tubes posts duly
embedded in cement concrete M-15 grade
blocks of 600mm x 600mm x 750mm below
ground level. The letters & figure of any shade
reflectorised with high intensity prismatic
grade retro reflective sheeting of Type-4 as
per ASTM D-4956 and latest MORD
specifications; All sections of framed posts
and steel tube will be painted with primer and
two coats of epoxy paints as per drawing
Clause 1701 and Annexure 1700.1 (10.16).
(A) Class-B high intensity grade retro
reflective sheeting.
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MORD /
MORTH

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 beds 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 liminancecoefficinet on
cemend road shalll be min 130 mcd/m2/lux
and Asphalt road shall be min 100
mcd/m2 /lux during the service life during the
day time. The marking should meet the
performance criteria for night time
reflectivity, wet reflectivity and skid
resistance as mentioned in the section-15 of
IRC 35-2015. Warranty for the Retro
reflectivity should be two years.
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MORD /
MORTH

Cate eye / road stud/ RPM : Supplying Raised
Pavement markers of polycarbonate and ABS
moulded body and reflective panels with
micro prismatic lens (No glass bead lens)
capable of providing total internal reflection
of the light entering the lens face and shall
support a load of 13635 kgs. tested in
accordanace to ASTM D 4280 type H and
complying to specification of category A of
MORTH circular No RW/NH/33023/10-97-
DO III Dt. 11-06-1997. the height, width and
length shall be exeed 20mm, 130mm and
130mm and with minimum reflective area of
13sqcm on each side and the slope to the base
shall be 35+/-5 degree. the body of the
marker should having finger grip for easy and
accurate placement and application with
epoxy /bituminous adhesive as recommended
by the manufacturer of the marker. the colour
of the marker should be as per the IRC:35-
2015 and as directed by Engineer-in-charge.
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MORD /
MORTH

STOP SIGN:-Providing and fixing sing boards
made out of 2mm aluminium sheet; size 90 x
90cms. rectangle as per the design of IRC-67-
1977 pre treated with phospheting process &
acid teching; coated with one coat of epoxy
primer and two coats of best quality epoxy
paint; reflectorised with retro refiective
sheeting as per latest M.O.S.T. Specifications;
3.1m long stand post and frame fabricated
from suitable size iron angle of 35 x 35 x 3mm
75x75x6mm as required; painted with best
quality epoxy coatings in black and white
bends. the details of symbol for each board
shall be as per the instruction of engineer in
charge. The fixing at site shall be in 1:2:4 CC
block of size 45 x 45 x 60cms. for each leg.
including excavation curing tec. complete
under the supervision of engineer in
charge.(A) Engineer Grade(VR)...
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MORD /
MORTH

Village Name/Bump Ahead Sign :Providing
and Fixing sign boards made out of 2mm
aluminum sheet : size 90*60 cms. rectangle as
per design of IRC-67-1977. Pretreated with
phospheting process and acid etching : coated
with one coat of epoxy primer and two coats
of best quality epoxy paint: reflectorised with
retro reflective sheeting as per latest M.O.S.T
specification: 3.1 M. long (2 nos) stand post
and frame fabricated from suitable size iron
angle of 50*50*5mm painted with best quality
epoxy coatings in black and white bends the
details of symbole or inscription / numerals
for each board shall be as per the instruction
of engineer in charge the fixing at site shall be
in 1:2:4 CC block of size 45*45*60 cms for
each leg: including excvation curing etc.
comp.under the supervision of engineer-in-
charge.(B)Engineer grade
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MORD /
MORTH

Sign Board per square Meter :-Providing and
fixing sing boards made out of 2Zmm
aluminium sheet; size 1 Meter x 1 Meter as as
per the design given by engineer in charge pre
treated with phospheting process & acid
etching; coated with one coat of epoxy primer
and two coats of best quality epoxy paint:
reflectorised with retro refiective sheeting as
per latest M.O.S.T. Specifications; Letters and
numerals should be as per IRC-30-1968, 3.1m
long (2 nos) stand post and frame may be
fabricated either from suitable size iron angle
of 35x 35x 3mm & 50 x 50 x 5Smm & 75 x 75 x
6mm as required painted with best quality
epoxy coatings in black and white bends. the
details of symbol or inscription / numerals for
each board shall be as per the instruction of
engineer in charge. The fixing at site shall be
in 1:2:4 CC block of size 45 x 45 x 60cms. for
each leg, including excavation curing etc.
complete under the supervision of engineer in
charge. (A) Engineer Grade
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Deputy Executive Engineer
Panchayat R&B Sub Division

Botad

Executive Engineer
Panchayat R&B Division
Botad




GENERAL TECHNICAL SPECIFICATIONS
1.0 General:

All Measurements shall be made in metric system. Different items of work shall be
measured in accordance with the procedures set forth in relevant sections read in conjunction with
General Conditions of contract. The same shall not however apply in the case of lump-sum items.
All measurements and computations ; unless other wise indicated, shall be carried nearest to be
following limits :

(1) Lengthand breadth......................ooiiiiiii, 10mm
(1)  Height, depth or thickness of earthwork,
Sub-base, bases surfacing, and structural members.......... Smm
(G T (< T T T 0.01 Sq.Metre.
(111)  Cubic CONtENLS. . ..viiitt it 0.01 Cubic Metre.

In recording dimensions of work the sequence of length, width and height or depth or
thickness shall be followed.

2.0. Measurement of lead for Materials :

Where lead is specified in the contract for construction materials, the same shall be
measured as described hereunder.

Lead shall be measured over the shortest practicable route and not the one actually taken and
the decision of the Engineer-in-charge in this regards shall be taken as final. Distance up to and
including 100 metres shall be measured in units of 50 metres, exceeding 100 metes but exceeding 1
Km. in units of 100 metres, and exceeding 1 Km. in units of 500 metres. The half and greater than
half of the units shall be reckoned as one and less than half of the units ignored. In this regard, the
source of the materials shall be divided into suitable blocks and for each block the distance from
the centre of the block to the centre of placing pertaining to that block shall be taken as the lead
distance.

3.0 Surface Regularity of sub grade and Pavement courses :

The surface regularity of completed sub-base courses and wearing surface in the longitudinal
and transverse direction shall be within the tolerances indicated in Table below. The longitudinal
profile shall be checked with a 3 metre long straight edge, at the middle of each traffic lane along a
line parallel to the centre line of the road. The transverse profile shall be checked with a set for
three camber boards at intervals of 10 metres.

PERMITTED TOLERANCES OF SUB REGULARITY FOR PAVEMENT COURSE.

Sr. Type of Longitudinal Profile with 3 metre straight Cross Profile
construction edge.
Maximum Maximum number of Maximum
permissible | undulation permitted in any permissible
undulation | 300 m. length exceeding in variation from
in mm 18 12 10 specified profile
6 camber themplate
mm
2 3 4 5 6 7 8
Earth sub grade 36 30 - - - 15
Granular/lime 23 - 30 - - 12




Cement
stabilized sub
base.

3 | Water Bound 18 - - 30 - 8
Macadam with
nominal size

metal (20-
50)mm
4 | Semi Dense 15 - - - 20 6
carpet @ @
Notes:
1. These are for machine laid surfaces. If laid manually, due to unavoidable reason, tolerance

up to 50 percent above these values in the columns may be permitted. However, this relaxation
does not apply to the values of maximum undulation for longitudinal and cross profiles mentioned
in columns 3 and 8 in the table.

2. Surface evenness requirements in respect of both the longitudinal and profiles should be
simultaneously satisfied.
3. Rectification : Where the surface irregularity of sub grade and the various pavement courses

fall out side the specified tolerances, the contractor shall be liable to rectify these in the manner
described below and to the satisfaction of the Engineer- in-Charge at this own cost.

() Sub grade; Where the surface in high, it shall be trimmed and suitably compacted.
Where the same in low, the deficiency shall be corrected by adding frees material. The degree of
compaction and the type of material to be used shall confirm to the specified requirements.

(i1)  Granular/Sub Base: Same as at (10 above except that the degree of compaction and
the type of material to be used shall conform to the specified requirements.

(i11) Lime/Cement stabilized soil sub-Base: For lime/ cement treated materials where the
surface 1s high, the same shall be suitably trimmed while taking care that the material below is not
disturbed due to this operation. However where the surface is low, the same shall be corrected as
described here in below.

For cement treated material, when the time elapsed between detection of irregularity and the
time of mixing of the material, is less than 2 hours, the surface shall be scarified to a depth of
50mm, supplemented with freshly mixed material as necessary and recomposed to the relevant
specification. When this time is more than 2 hour, the full depth of the layer shall be removed from
the pavement and replaced with fresh material, to specification. In either case, the area treated shall
not be less than 5 metres wide. This also applies to lime treated material except that the time
criterion shall be 3 hours instead of 2 hours.

(iv) Water Bound Macadam Base. : Where the surface is high or low, that top 75mm
shall be scarified, reshaped with added material as necessary and re compacted. The area treated at
a place shall not be less than 5 metres long and 2 metres wide.

(v)  Bituminous Construction : For bituminous construction other than wearing course,
where the surface is low, the deficiency shall be corrected by adding fresh material and re
compaction to specifications, Where this surface is high, the full depth of the layer shall be
removed and replaced with fresh material and compacted to specifications. For wearing course,



where the surface is high or low, the full depth of the layer shall be removed and replaced with
fresh material and compacted to specifications in all cases where the removal and replacement of a
bituminous layer is involved, the area treated shall not be less than 5 metre long and not less than 1
lane wide.

4.0 Quality Control Test during Construction. :

The materials supplied and the works carried out by the Contractor shall conform to the
enclosed relevant specifications. For ensuring the requisite quality of construction, the materials
and works shall be subjected to quality control test as described hereinafter, by the Engineer-in-
charge. The testing frequencies set forth are the desirable minimum and the Engineer-in-charge
shall have the full authority to carry out test as frequently as he may deem necessary to satisfy that
the materials at work comply with the appropriated specification. Test procedures for the various
quality control tests are indicated in the respective sections of the specification or for certain tests
within this section. Where no specific testing procedure in mentioned, the test shall be carried out
as per prevalent accepted engineering practice to the directions of the Engineer-in-charge.

5.0 Tests of Earthwork foe Embankment Construction :
5.1 Borrow Materials:
(a)  Sand content (IS: 2720 Part V)
Two test per 8000 Cubic metres of soil.
(b)  Plasticity Test (IS: 2720 Part-V)
Each type to be tested. Two tests per 8000 Cubic Metres of soil.

(c) Density test (IS: 2720 part-VII)

Each soil type to be tested. Two test per 8000 Cubic Metres of Soil.

(d)  Moisture Content Test (IS: 2720 Part-1I)

One test for every 250 Cubic Metres of soil.

5.2 Compaction Control :

Control shall be exercised by taking at least one measurement of density for each 1000
square metres of compacted area, or closer as required to yield the maximum number of test results
for evaluating day’s work on statistical basis. The determination of density shall be accordance
with IS: 2720 (Part XXVIII). Test locations shall be chosen only through random sampling
techniques. Control shall be not being based on the result of any one test but on the mean value of
set of 5-10 density determinations. The number of tests in one set of measurements shall be 5 as
long as it is felt that sufficient control over borrow material and the method of compaction is being
exercised. If considerable variations are observed between individual density results, the minimum
number of tests in one set of measurement shall be increase to 10. The acceptance of work shall be
subject to the condition that the mean dry density equals or exceeds the specified density and the
standard deviation for any set of result is below 0.08 gm/cc. However for earthwork in shoulders
and in top 500 mm portion of the embankment below the sub grade, at least one density
measurement shall be taken for every 500 square metres of the compacted area provided further
that the number of the test in each set of measurement shall be at least 10. In other respects, the
control shall be similar to that described earlier.

6. Following materials shall conform to the Indian Standards shown against them;
(1) Cement IS: 269



(2)  Sand for masonry IS: 2116
(3) Sand for concrete IS: 383
(4) Course aggregate. IS: 383
(5) Mild Steel. IS: 432
(6) High yield strength deformed bars
(a) Hot Rolled. IS: 1139
(b) Cold Twisted. IS: 1786
7. Barrel thickness of pipes of different class shall be under:
Sir No | Internal Diametre of pipes in Barrel thickness (in mm)
MM NP1 | NP2 NP4
1 80 25 25 -
2 100 25 25 -
3 150 25 25 -
4 250 25 25 -
5 300 30 30 -
6 350 32 32 75
7 400 32 32 75
8 450 35 35 75
9 500 - 35 75
10 600 - 40 80
11 700 - 40 80
12 800 - 45 90
13 900 - 50 100
14 1000 - 55 100
15 1100 - 60 115
16 1200 - 65 115




Special conditions for Bituminous surface work with use of Drum mix plant, paver finisher.

1. The hot mix plant and accessories to be used for the work shall be inconformity with the
specification prescribed vide Govt of India. Ministry of Transport Circular No. RQ/RMP/ 1613784
Dt. 1-1-87 The plant shall be equipped with all units and accessories as per latest IS 3066 / 1965, as
amended from time to time. The contractor will have to modify their plants suitably within a period
of six months form the date of issue of latest I.S. Specification of codes.

2. The work of laying aggregate mixed with bitumen shall start on site of work only after 8.00
hours in the morning and continue up to 17.00 hours in winter season and up to 18.30 hours in
summer No work shall be done except during the period mentioned above and also on Sundays and
National holidays viz. 26th January, 15th august & 2nd October.

3. Quantity of bituminous aggregate mix to be laid shall be restricted to 250 tones per day for
30/40 capacity plant and may be more or less depending upon the rated capacity of the plant.

4. The work of laying asphalt mix shall start latest within 60 days from the date of issue for
work order except when work is closed for few days due to breakdown of machinery and during
such period the contractor has not shifted paver plant to any other paver work not carried out by the
same plant and will be completed as per time limit. Reasons for delay in starting of work after 60
days shall result into sufficient cause for laying compensation for disproportionate progress.
However , the period from 15 th June to 15th October monsoon shall not be counted for the
purpose of diprortionate progress and consequent cause for leevy of compensation. The contractors
shall commence the work of laying payment on the before the last date of the period. The
contractors shall commence the work of laying pavement on or before the last date of the period
mentioned above falling which he shall pay for every day that he shall delay the commencement of
the work as above in accordance with clause 2 of the contract.

5. The contractor shall invariable get the job mix formula for the mix approved by the Engineer
in charge before starting the work.

6. These special conditions shall be applicable to the specifications of all the items included in
this contractor where work is to be carried out with Hot mix plant and paver finisher.

SCHEDULE OF WORK TO BE EXECUTED SHALL BE AS UNDER

Time Limit:

Sir No Period Description of items to be executed

1. Month....... Month 1. Collection of Materials on site

2 From month 2 to 4 month 2.Erection of Plant machinery as required

3 From Month..... to ...... month 3.Laying of asphalting work carpet & seal coat &

flushing of sand over surface, side with filling with
earth as required and directed.



ANNEXURE - 1
TECHNICAL REQUIREMENTS OF HOT MIX PLANT

Composition of plant : The hot mix plant shall confirm generally to IS Specification No. IS 3066 /
1965 as amended from time to time and shall be equipped with the following arrangements :

1. Cold Aggregate Feeder : The cold aggregate feeder shall have minimum three
independent bins or compartment, each provided with accurate mechanical pre determined rate to
the cold elevator or to some intermediate conveyor or directly into the dryer. The feeder shall
provide for the adjustment of total and proportional feed and shall be capable of being locked in
any setting.

2. Dryer : The dryer shall be capable of continuously agitating the aggregates while heating to
the desired temperature. At the discharge end of the dryer or any other suitable location, means
shall be provided for ascertaining the temperature of the heated aggregate.

3. Screening Unit and Gradation Control : The dried aggregate shall be screened into not
less than three size. The plant shall include means for accurately proportioning each bin size of
aggregate either by weight or volumetric measurement. When the gradation control is by volume,
the unit shall include a feeder mounted under the compartment bins. Each bin shall have an
accurately controlled, individual gate to form an orifice for proportioning the material drawn from
each respective bin compartment. The orifice shall have mechanical adjustment and provided with
a lock indicators shall be provided on each gate to show the opening in centimetres.

4. Mixer Unit : The plant shall include a mixer of an approved twin shaft pug mill type
capable of producing a uniform mix. If not enclosed, the mixer box shall be equipped with a dust
hood to prevent loss of fines.

5. Mineral filler supply Unit : There shall be a independent arrangement to feed mineral filler
directly into the pugmill. The hopper to bin for mineral filler shall provide for the adjustment to
proportion the feed with the aggregate and bitumen feed and shall be capable of being locked in
any setting.

6. Bitumen Heating: A heating system for bitumen always with effective and positive control
of temperature shall be provided, to maintain proper temperature and for allowing continuous
circulation between storage tanks and proportioning units during the entire opening period.
Suitable arrangements shall be provided for recording the temperature at the tank and in the
circulation system.

7. Synchronization: For synchronization of Aggregate. Bitumen and filler feeds satisfactory
means shall be provided to afford positive inter- locking control between the flow of aggregates
from the bins or compartment, flow of bitumen from the tank and flow the tank and flow of
mineral filer.



VISCOSITY GRADE BITUMEN

Brief Back Ground :

Bitumen is a thermoplastic material and its stiffness is dependent on temperature. The temperature
versus stiffness relationship of Bitumen is dependent on source of Crude and method of refining.
Bureau of Indian Standards (BIS) first time introduced paving grade Bitumen specifications IS:79-
1950 in the year 1950 based on penetration. Based on this classification, the Bitumen were
classified into five grades : S35, S435, S65, S90 & S-200.

BIS first revised the IS : 73-1950 specifications in the year 1962 based on penetration. In IS : 73-
1961 specifications only eight parametres were considered for specifications.

BIS revised IS : 73-1961 specification in year 1992 for waxy and non waxy crude based on
penetration. In this revision, BIS introduced four additional qualification tests like penetration
ratio, paraffin wax content, viscosity at 60 & 135 Degree C and retained penetration after thin film
oven test. In case of non-waxy crude on additional grade S55 (50/60 penetration) was also
introduced. However, in case of non-waxy crude only four grades A35, A55, A65 & A90 were
specified.

To improve the quality of the Bitumen, BIS revised IS : 73-1992 specifications based on Viscosity
grading ( Viscosity at 60 Degree C) in july'2006. As per this specifications there are four grades
VG-10, VG-20, VG-30 & VG-40. Few qualification tests like specific gravity, water content,
ductility, loss on heating &Farass breaking point were removed from IS : 73-1992 specifications as
these tests do not have any relationship either with the quality or performance of the Bitumen.
Introduction of Viscosity Grade Bitumen :

India has embarked upon massive and unprecedented road construction & improvement
programme involving huge investments It has also to maintain a vast road network of over 33 lakh
KM. The durability of the road surfaces depends largely on the type and quality of Bitumen used
and quality control exercised in the production, transportation, mixing, laying and compaction.
Traditionally, we have been using Penetration Grade Bitumen in Bituminous mixes. The
Bituminous surfacing was showing rutting at higher temperatures, cracking at lower temperatures
and raveling due to fatigue. The life of Bituminous surfacing on National Highways varied from 3-
4 years requiring frequent repairs and renewals. To achieve durable pavements, use of Modified
Bitumen was introduced in late nineties. The cost of Modified Bitumen is about 30 to 40 per cent
higher than the cost of Bitumen as well as the construction of pavement with Modified Bitumen
requires higher level of care & quality control during the entire process right from production of
Modified Bitumen to laying and compaction. The latest instruction is "Viscosity Grade Paving
Bitumen' which is designed to take care of lowest temperature (responsible for cracking) and
maximum temperature (responsible for rutting). The BIS has issued IS 73 specification for this
type of Bitumen in july 2006. In view of the importance of Bitumen in road construction and
maintenance, it is necessary that appropriate grade of Bitumen most suited for our environment are
used and adequate quality control is exercised at each stage.

Viscosity Grading of Bitumen :

Paving grade Bitumen’s are categorized according to Viscosity (degree of fluidity) grading. The
higher the grade, the stiffer the Bitumen. In Viscosity Grade, Viscosity tests are conducted at 60
degree C and 135 degree C, which represent the temperature of road surface during summer (hot




climate, similar to northern parts of India) and mixing temperature respectively. The Penetration at
25 degree C, which annual average pavement temperature, is also retained.

VG-10 BITUMEN :

VG-10 1s widely used in spraying applications such as surface dressing and paving in very cold
climate in lieu of old 80/100 Penetration grade. It is also used to manufacture Bitumen Emulsion
and Modified Bitumen products.

VG-20 BITUMEN :

VG-20 is used for paving in cold climate & high attitude regions, for eg. Northern regions.

VG-30 BITUMEN :

VG-30 is primarily used to construct extra heavy duty Bitumen pavements that need to endure
substantial traffic loads. It can be used in lieu of 60/70 Penetration grade.

VG-40 BITUMEN :

VG-40 is used in highly stressed areas such as intersections, near toll booths and truck parking lots
in lieu of old 30/40 Penetration grade. Due to its higher Viscosity, stiffer Bitumen mixes can be
produced to improve resistance to having and other problems associated with higher temperature
and heavy traffic loads.

TABLE : VISCOSITY GRADE (VG) BITUMEN SPECIFICATION AS PER IS 73:2006

Characteristics VG-10 VG-20 | VG-30 | VG-40
Absolute Viscosity, 60 degree C, | 800 1600 2400 3200
poises, min

Kinematics, Viscosity, 135 degree C, 250 300 350 400
CST, min

Flash, point, C, min 220 220 220 220
Solubility in trichloroethylene, %, min 99.0 99.0 99.0 99.0
Penetration at 25 degree C 80-100 60-80 50-70 | 40-60
Softening point, C, min 40 45 47 50
Tests on residue from thin film over test / RTFOT :

1. Viscosity ratio at 60 degree C , max 4.0 4.0 4.0 4.0
II. Ductility at 25 degree C, cm, min, 75 50 40 25
after thin film over test




FREQUENTLY ASKED QUESTIONS

What is the difference between Penetration & Viscosity Grade ?

Penetration Grade classifications based on the Penetration value (degree of hardness) (Test

conditions : 25 degree C, 100 gm, 5 sec) while VG system is based on absolute Viscosity

(degree of Flow Resistance) of the Bitumen samples measured in Poise (Test conditions : @

60 degree C, 300 mm Hg vacuum). It also includes Kinematics Viscosity measured in cst @

135 degree C.

Benefits / advantages of VG Bitumen over Penetration Grade — explain.

¢ VG system is based on fundamental engineering parametre ( not empirical)

¢ Viscosity is measured at 60 degree C and 135 degree C, which takes care of both low and
high temperature susceptibility of the binder, which is not possible with Penetration value
@ 25 degree C. Hence, pavement engineers, contractors / consultants can have better
understanding about the binder's performance in the field.

¢ Any two same Viscosity Grade Bitumen would give similar rutting performance in hot
summer unlike Penetration Grade.

¢ Grater ease of handling to customers as Viscosity Value at two different temperatures (@
60 degree C and @ 135 degree C) is available, which would enable users to measure
accurate mixing and compaction temperatures.

¢ Minimum specified Kinematics Viscosity value @ 135 degree C helps to minimize the
potential of tender mixes during construction.

¢ Viscosity Graded Bitumen’s are suitable for a wide range of temperature; 25 degree C for
raveling / fatigue cracking, 60 degree C for rutting and 135 degree C for construction
(mixing and compaction).

¢ IS 73-2006 has only 7 tests to evaluate a sample compared to 14 tests in Penetration Grade
system. This reduces time and cost of testing without sacrificing its quality.

What are the limitations of Penetration Grade ?

¢ This gradation is based on an empirical test and not a fundamental test; it doesn't provide
any relevance with field performance of the sample.

¢ Two samples having same Penetration value may show different behavior at high and low
temperatures.

¢ No Bitumen Viscosity is available near Bitumen mixing and compaction temperatures for
the guidance of end users.

¢ Penetration grading doesn't control the temperature susceptibility of Bitumen. Highly
thermal susceptible Bitumen’s are not desirable because they are soft at high service
temperature and very stiff at low service temperature.

¢ [t cannot be used effectively for Polymer modified Bitumen.

Is VG Bitumen is the demand / requirement of users or the statutory bodies ? Why

there is a need to shift from Penetration to Viscosity Grade Paving Bitumen ?

Penetration test was developed in an era of significantly lower pavement loading. In the past,

truck weights were less than 30 tons with tyre pressure at 75 PSI. Today truck weights yields

a 40% increase in the stresses applied to the pavement and is further aggravated by heavy

traffic and change in weather conditions. Therefore, to cope up with the change in

conditions, there is a need to shift from Penetration to Viscosity Grade Paving Bitumen.

Both user agencies and statutory bodies are enforcing suppliers to supply VG Bitumen.



10.

11.

Pavement made of VG Bitumen has longer durability than Penetration Grade Bitumen

and why ?

The pavement made from VG Bitumen will have better performance, because Viscosity

value measured at 60 degree C correlated well with rutting behavior and Viscosity value at

135 degree C gives sufficient idea about the mixing and compaction temperature and as a

result pavement life is improved.

Can we use VG 30 Bitumen in high temperature zones where the critical highway

temperature is > 60 degree C ?

Yes, VG 30 can be used in high temperature zones as it has good thermal susceptibility.

Why there is a delay in introducing Viscosity Grade Bitumen in India despite declaring

the spec by BIS in 2006.

¢ For decades, Indian customers have been using Penetration Grade Bitumen, customers are
yet to be educated fully about the new specification and its benefits. In India, Bitumen
market is driven by customers to a large extent like any other market.

¢ Additionally, there are other typical issues like user agencies demand for Penetration
Grade Bitumen to complete the existing contracts, simultaneous, production of two grades
at refineries and associated technical, logistical, administrative issues, etc.

In view of above, there is a delay in introducing Viscosity Grade Bitumen in the market.

Is VG Bitumen the ultimate solution for pavement failures ?

VG Bitumen is not the ultimate solution; it is an initial step to understand the binder

performance in the field. Inline with international trend (AASHTO M320-05 specification-

Super pave performance grading is being followed by USA, Europe etc.), we need to move

towards performance grading system to understand the pavement failure due to binders. It is

obvious that pavement design also needs due consideration.

Why minimum limit to absolute Viscosity @ 60 Deg C prescribed ? Is it ok to keep Min

limit ?

The Temperature of 60 degree C is the near maximum Bituminous pavement temperature on

a hot summer day, when rutting is likely to occur. It is useful to determine the stiffness (in

terms of absolute Viscosity) of Bitumen at 60 degree C so that we can specify its minimum

stiffness to ensure adequate resistance to rutting during hot summer. Pavement rutting is the

most prevalent problem in India.

What is the relevance of Ductility Test @ 25 Deg C on residue of TFOT ?

Thin film Oven Test (TFOT) is nothing but the simulation of aging condition during mixing

and compaction. If material shows good ductile characteristics after TFOT, it implies that

binder can be laid nicely on the road and will not age (deteriorate) much during mixing and

compaction.

Number of tests for VG Bitumen is less than Penetration Grade, how this would assure

/ control quality of Bitumen.

Some of the tests given in old Penetration Grade specification are the repetition of checking

one parametre by different methods and some are redundant. For e.g. ductility measurement

before and after TFOT. Ductility measurement after TFOT itself ensures the ductile

property; there is no need to check it before TFOT. Penetration ratio, paraffin wax content

and fraass breaking point tests are redundant as these properties have been taken care in new

Viscosity Grade specifications.



12.
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15.

Ref :
(D

2)
3)

Do we have ready-made chart to use various Bitumen Grades as per the temperature
zones ?

Ideally, selection of Bitumen Grade should be based on high and low pavement.
temperatures (climatic conditions). For practical consideration, selections need to be based
on air temperatures, Weather data can be obtained from IMO (Indian Meteorological
Organization) for the purpose of understanding region wise requirement of binder grades.
Selection criteria for VG paving Bitumen based on climatic conditions is tabulated below :

S.No. Lowest Daily <25Deg. C| 20to 30 Deg. C | >30 Deg. C
Mean Air
Temperature, C
1. More than -10|VG-10 VG-20 VG-30
Deg. C
2. - 10 Deg. C or|VG-10 VG-10 VG-20
lower

What is the effect of using VG-10 Bitumen in hot climate areas ? What is the right
grade to be used in this area ?

Due to high temperature in hot climatic areas, use of VG-10 would not provide good rutting
resistance. Based on the highest daily mean air temperature which good rutting resistance.
Based on the highest daily mean air temperature which generally ranges from 30 to 44 Deg.
C, VG-30 Bitumen can be used in this area.

Is there any difference in process for manufacturing VG Bitumen over Penetration
Grade ?

Yes, process parametres needs to be modified to produce VG Bitumen. It is produced by
blowing Bitumen with air.

How to measure Viscosity at 60 Deg. C ? What type of equipments and which
manufactures do you recommend ?

A vacuum capillary tube viscometre is used to perform the Viscosity test at 60 Deg. C.
Viscosity test equipment consists of i.e Calibrated cannon-Manning Viscosity tube, ii. Oil
bath maintained at 60 Deg. C, iii. Vacuum pump and iv. Vacuum gauge, controller,
thermometre, stop watch. Viscosity tube to be imported through Indian distributor and
remaining items are easily available in India. Generally Cannon Manning vacuum capillary
viscometre, Cannon fenskeviscometre and brook field viscometre are used to measure the
Viscosity.

Ministry of Shipping, Road Transport & Highway, Govt. of India letter No. RW/NH-
33041/3/2001 S & R (R) Vol. III Dt.4/8/08.

Ministry of Shipping, Road Transport & Highway, Govt. of India letter No. RW/NH-
33041/3/2001 S & R (R) Vol. 11l Dt.4/2/09.

Indian Oil Corporation Ltd. letter dated 27/7/09.



Item No.
1
Clearing and grubbing of road land incl.uprooting rank vegetation, grass, bushes, shurbs, saplings
and trees girth upto 300mm removal of stumps of trees cut earlier and disposal of unserviceable
materials © By mechanical means in area of Light jungle.

201.1. Scope

Clearingandgrubbingshallbeperformedlessthanonemonthinadvanceofearthworkoperations 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 notexceeding 150mm in
thickness,rubbish,loosestones,boulders,etc.whichareundesirableandunsuitablefor useintheworks, from the
designated area of road land, embankment slopes, drains, cross-drainage structures and such other areas as
specified on the drawings or from areas as directed by the Engineer. It shall include grubbing,
necessaryexcavation,backfillingofpitsresultingfromuprootingoftreesandstumpstorequired compaction,
handling, salvaging, removal and disposal of cleared materials in accordance with therequirements of these
Specifications.

Reclearing of the site of any vegetation, grass shrubs before commencement of work shall be
carriedout as directed by the Engineerandshall be incidental tothe work ofclearing andgrubbing.

201.2. PreservationofProperty/ Amenities

Roadside trees, shrubs, any other plants, pole lines, fences, signs, monuments, buildings, pipelines,
sewersandallhighway facilitieswithinoradjacenttotheroadwhicharenottobe disturbedshallbe
protectedfrominjury ordamageby providingandinstallingsuitablesafeguardsasshowninthedrawingor as
approved by the Engineer.

DuringclearingandgrubbingtheContractorshalltakealladequateprecautionsforpreservationof all
vegetation adjacent to road land against soil erosion, water pollution, etc. and where required, shall
undertake additional worksto that effect.Before start of 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.

201.3. ConservationofTop-soil

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

201.4. Methods,ToolsandEquipments

Only such methods, tools andequipment as are approved by the Engineer shall beadoptedfor 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 andfill lineshall be cut tosuch depth below ground level



thatin nocasethesefallwithinS00mmofthesubgrade.Also,allvegetationsuchasroots,under-growth,grass
andotherdeleteriousmatterunsuitableforre-useintheembankment/subgradeshallberemovedbetween
filllinestothesatisfactionoftheEngineer.Onareasbeyondtheseclearinglimitstreesandstumps 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.

Allexcavationsbelowthegeneralgroundlevelarisingoutoftheremovaloftrees,stumpsetc.shall
befilledwith material conforming toprescribedrequirements andcompactedtospecifieddensity,given by the
Engineer.

201.5. RemovalofAnt-hills

Ant-hills both above andbelow the ground,as are liable tocollapse andobstruct free subsoil water
flow shall be removed by excavating to a suitable depth as directed by the Engineer. The excavated ant-
hills material shall be carted away from the site.Cavities in the ground due to removal of ant-hills shall be
filled with approvedmaterial and compactedto specified densities, as directed by the Engineer.

201.6DisposalofMaterials

All materials including trees, stumps, etc. arising from clearing and grubbing operations shall be the
property ofGovernmentandshallbedisposedoftby theContractorashere-in-afterprovidedorasdirected 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. Stackingofstumps,boulders,stonesetc.shallbedoneatspecifiedspotswithallliftsanduptoaleadof
1000 m.

All products of clearing and grubbing which cannot be used or auctionedshall be cleared away
fromtheroadsideinamannerasdirectedby theEngineer.Careshallbetakentoseethatunsuitablewaste 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 cause undesirable environmental conditions.

201.7.MeasurementsforPayment

Clearing andgrubbing forroadembankment,drains andcross-drainage structures shall be measured
onareabasisintermsofhectares.Clearingandgrubbingofborrowareasshallbeincidentalto
embankmentconstruction andthe rates quoted for the embankment construction shall be inclusive of it.

Cuttingoftreesupto300mmingirthincludingremovalofstumpsandroots,andcutting/trimming of
branches of trees extending above the roadway shall be considered incidental to the clearing and grubbing
operations. Removal of stumps of trees upto 300 mm girth left over after trees have been cut by any other



agency of the Contractor or Government shall 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 diaMetre left over
after treeshavebeencut by any otheragencyorthegovernmentshallbemeasuredintermsofnumberaccording to
the sizes given below:

@A) Above300mmto600mm
(i1) Above600mmto900mm

(iii))  Above900mmto1800mm
(iv)  Abovel800mmto2700mm
v) Above2700mmto4500mm
(vi)  Above4500mm

Forthis purpose,the girthshall bemeasuredata heightof Imabove groundoratthe topof the stump, if
the height of the stump is less than 1 m from the ground.

Wherethe proposedwork sitepasses through dense forest area,clearing andgrubbing including
cutting of trees of all girths and removal of their roots and stumps, etc. for construction of road
embankment, drains and cross-drainage structures shall be measured on area basis.

201.8 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.

201.9 Rate

201.9.1. TheContractunitratesforthevariousitemsof clearing andgrubbingshall be paid/payable in full
for carrying out the required operations including full compensation for all labour, materials, tools, equipment
andincidentalsnecessary tocomplete the work. These will alsoinclude removal of stumps and
rootsoftreeslessthan300mmingirthaswellasstumpsleftoveraftercuttingoftreescarriedoutby another agency of
the Contractor or Government, excavation and backfilling to required density, where
necessary,andhandling,salvaging,piling anddisposing of the cleared materials with all liftsand upto a lead of
1000 m.

201.9.2. The Contract unit rate for cutting (including removal of stumps and roots) of trees of girth
above 300mm and removal of stems androots 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.



201.9.3. WhereaContractdoesnotincludeseparateitemsofclearingandgrubbing,thesameshall be
consideredincidental tothe earthwork itemsandtheContract unitpricesforthesameshallbeconsidered as

including clearing and grubbing operations.

Item No.
2

Earthwork for embankment including breaking clods, dressing with all lead and lift (Excluding
watering and consolidation) (A) Selected soil should be From borrow area with all lead and lift and
should have CBR not less than 6.00%.

1. The landwidth on which the earth workis tobe done shall be clearedof all treeshaving a girth of

30cmandloss,loosestones,vegetation,bushes,stumpsandallotherobjectionablematerials.Allthe

materialsclearedwill be theproperty of Government.Useful material shallbearrangedin convenientstack the

road boundary or as directed at places within 50 Metres lead, and handed over to the department in

convenientsection.Unsuitablematerialshallbebruntorotherwisedisposedoffby thecontractoratown 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 cleaning the site, the alignment of the road shall be properly set out true to line, curves, slopes
gradesandsectionsasshownonthenplanordirectedbytheEngineer-in-charge.Thecontractorshall  provide all
labors and materials such as lime, string, pegs, nails, bamboos, stones, mortar, concrete etc.
Requiredforsetting out,establishing.Bench Marksandgiving profiles.Thecontractorshallberesponsible for
maintaining the B.M.S. profiles alignment and other marks long 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 the department
at the cost of the contractor.

3. When an existing embankment is to be widened, continuous, horizontal benches, each at least
0.3Metrewide shall be cut intotheexisting slope for ensuring adequate bondwith the fresh embankment
materialstobeadded.Thematerialobtainedfromthecuttingofbenchescanbe utilizedinthewideningof the
embankment. The dumping of material from trucks for widening operation shall be avoided except in
difficultcircumstanceswhen theextra width is toonarrow to permitthe movement ofany othertypeof hauling
equipment.

4. The soil to be used for embankment shall be free from trees, stumps, root, rubbish or any other
objectionable materials. Only materials considered suitable by the Engineer-in-charge shall be used for the
constructionandthatconsideredunsuitableshallbedisposedoffasdirectedby him.Theselectionof materials to be
used in the construction of embankment shall be made after soil surveyand investigations are carriedoutby
theDepartment.Theembankmentshallconsistofearthavailablefromroad-sideborrowpits on either side with all
lead and lifts. And within land width in the manner specified in Para 11. Below. The road,ifany
requiredforthepurpose ofhaulageof earth by men,animalsorvehicleswill beconstructed. (If not existing) and
maintained by the contractor at his own cost.

5. Department is extended all necessary co-operations in helping contractor to get borrow from near by
Government or Panchayat land, if available. However department is not responsible if not such area is made
available to the contractor and in the case,contractor will have to makehis own arrangementto get borrow
areaforborrowingearthofthequantityevenbymakingtemporaryarrangementwiththeprivateland owners.

6. TheEmbankmentshallbeconstructedinuniformlayernotexceeding250mminloosethickness. The soil shall
be spread uniformly over the entire width of the embankment unless otherwise directed by the Engineer-in-



charge. All clods of hard lumps of earth shall be broken to have maximum size of 15 cm. When being placedin
theembankmenta maximum of size 5cm when being placedin the top 45 com. of
embankment.Theworkofnextlayershallbeallowedonly afterthefirstlayerhasbeenthoroughly compacted.

7. Where an embankment is to be placed on sloping ground shall be balanced in the step of trenches of
brokenupinsuch amannerthatthenewmaterialshallhaveperfectbondwiththeexistingsurface.Where
theembankmentistobeplacedoveranexistingroadsurface,thesurfaceshallbescarifiedtominimum depth of a 5
cm. so as to provide ample bond between the old and new material. However when the embankmentis to be
placed over and old concrete pavement andlies within 1 Metre of new sub grade level, thepavementshallbe
broken upin piecesnottoexceed 0.1mandmaybeMetre of
newsubgradeleftunderhenewembankment.Iftheexistingroadsurfaceisofgranularorbituminoustypeandlies
withinlmt.of the new subgrade level,thesame shall be scarifiedtoa depth ofminimum 50mm.soastoprovide
ample bond between the old and the new material.

8. To avoid interference with contraction of abutment, wing walls or return walls of culvert/bridge
structures, the contractor shall at point to be determined by the Engineer-in-charge, suspend work on
embankment forming approaches to such structures, until such time as the construction of the latter is
sufficiently  advancedtopermitthecompletionofapproacheswithouttheriskofinterferenceofdamageto  the
bridge work, unless directed otherwise the filling around culverts, bridge and other structures upto a distance
of twice the height of the embankment from the back of the embankment shall be carried out independentof
the work on the main embankment. The fill material shall notbe placedagainst
anyabutmentorwingwallunlesspermissionhasbeengivenby theEngineer-in-chargebutinany casenotuntilthe
concreteormasonry hasbeenin permissionhasbeen givenby theEngineer-in-chargebutinany casenot until the
concrete or masonry has been in position for 14 days, the embankment shall be brought up simultaneously in
equal layer on each side of the structure to avoid displacement and unequal pressure. The sequenceofwork in
thisregardshallbegotapprovedfromtheEngineer-n-charge.Wheretheprovisionof any filter medium is specified
behind the abutment, the same shall be laid in layers 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.

9. The embankment shall be finished in conformity with the alignment, level, cross section
anddimensionsshownontheplansoras  directedby  theEngineer-in-charge.Wherethealignmentoftheroadis
inacurve,thetopoftheembankmentshallbeformedwiththesuperelevationandtheincreasedwidth shown on the
drawing or as the Engineer-in-charge may direct. Finishing operation shall include the work of shaping
anddressing the shoulder, road bedand the slopes toconform tothe cross section.

10. The earthwork measurement shall be paid on cross sectional measurements and computing
thevolumes of earth work in cubic metres by average area method.The contractor shall sign day to day

leveling work andalso original crosssections,longitudinal section etc.in token of his acceptance.The
workingsectionbothlongitudinalandcrossofthegroundshallbetakenbytheEngineer-in-chargebefore the actual
work has started.The contractor or his authorized representative shall attendday 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 sections before starting
further work. Once the work is started, no cognizance of any complaint will be taken merelay not signing to
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
maintainingtheembankmentbyfillinginruts,raincuts,depressionduetoshrinkageetc.toproper

formationandgradetillthisitemisfinally measuredandacceptedby theDepartment.Themeasurements shall be
the on compacted earth work. Deduction of 15% for shrinkage shall be made from gross measured
quantityifmeasuredbeforefirstmonsoonand10%ifmeasuredafteroneormoremonsoonhavebeen passed over
the earth embankment. However the contractor shall have to bear loss of deformation etc. If any due toall
settlementsaswell asothertypeof deformation etc.ifany,thatmighthave takenplaceat thetime of taking




measured of the item.

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

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

(i1) The width of the drain shall be restricted to 1.5mts. 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.

(iii) Ifthereistoplayerofblackcottonorotherobjectionablesoils,thesameshallberemoved anddisposed
offelsewhereandusablematerialfoundat thelowerlevel will only be usedin the earthen
embankment, if the contractor choose to utilize this material.

(iv) thedrainshouldbealignedalongtheboundryofthelandwidthoftheroad.Notpit,other than this
drain shall be dug within 5 metres of the toe to the final section of the road embankment.

v) No borrow pitsshall be allowed in the length in which earth obtained for cutting from
cutting is specified to be used in embankment.

12Therateofearthworkincludescleaningjungles,dogbellingfixingprofiles,erectingnecessary pillars or stones
for bench mark for leveling purpose, excavating earth from borrow pits, bracking clods,
conveyingandspreadingearthinlayerswithallleadandlift,finishingtheentireembankmentand incidentals
necessary tocomplete the work to the specifications. The cutting stuff of cutting in ordinary soil, soft
murrum, soft rock, hard murrum and hard rock shall utilised in embankment costruction under this item
within theleadspecifiedintheparticularsitem.NoPaymentshall bemade underthisitemforthecutting stuff used
in embankment but labour for cutting will be paid as per specifications in the particulars item, and only
balance quantity of earthwork from borrow areas will be pain in thisitem.

Item No.
3

Supplying, stacking, spreading, rolling, watering and consolidation to desired density of
Murrum/Binding Material with all lead and lift.

1. Material for the purpose shall be of approved uality. Any material which is found inferior shall be

rejected and the contractor shall remove such remove such rejected matrial from the site at his own cost, The

material shall be collected from quarries approved by the Executive Engineer. The material shall be granular

and grittly.

2. The materialshall begotapprovedby theExecutiveEngineerpriortocollection on site.ltshall be free
fromall fubbish dustandanyorganic materials as well asclods of black cotton soils,Materials shall not be
allowed to be collected from within the road boundary, Material to be used as crust and for side shoulders
shall be as per CBR report and that to be usebindage in WBM road construction shall have P.I. value of less
thanbasdeterminedinaccordancewithlS 2720(part -V)Thematerial tobe usedshouldbe got restedprior to its
use in construction. Testing chargesshall be borne by the contractor.

3. River or nala or sea sand required for the work shall be clear, sound, properly, free from organic
materials sift clay etc. and shall be got approved by the Engineer-in-charge. The sand shall be obtained and
brought from the source approved by the Engineer-in-charge.The sandshall be well graded.

ThePaymentshallbeamdeonCubicMetrebasis.

4. Stacking shall be done by filling in the standard steel boxes of 2m x 1.5m x 0.5m size which shall be
supplied by the Department if available on rent. Otherwise contracor shall be made from the grade



measurements.Whereanydoubtexistsastowhetherthequantityofstacksofmurruminanhectometreis
notconfirmingwiththecubiccontentofthestandardpharas(2x1.5x0.5m)thesameshallbegotcorrected bythe
contractor if so ordered bythe Engineer-in-charge for which no extra payment shall be claimed bythe
contractor. If the quantity of murrum in any stack in a particular hectometre is found to be less than
thestandard measurements viz. , 1.5 cmt. the entire collection in the hectometre shall be paid on the basis of
the quantity so found. Regular stacks shall be done by the Contractor on a fairly level ground. Stacking of the
murrum shall be done in a manner as directed by the Engineer-in-charge.

5. For road work completed stacking of murrum as per requirement shall be barried out in 2 k.m length
before spreading. The collection shall always be commenced at one end of the K.M. and be carried
continuously towrdthe otherend unless the Engineer in charges shall direct otherwise.

6. The Payment shall be made on cubic metre basis without deduction for voids. The contractor shall
maintain all stacks in regular and proper size till the whole materials are collected. measured and finally
acceptedby thepepartment.Thespreadingofmaterialsshallnotbeallowedtillthematerialsarefully stacked and
completed kilometer wise.

7. The rate includes cost of collection, conveyance to the site with all lead andlift and filling the boxes
including all labour, tools, equipment and other incedental expenses.

8. Theratequotedareinclusiveofallshallsuchtools,duties,fees,royalties,taxesetc.
SpreadingMurum.

Spreading of material shall be started after the full supply in a particular Km is collected, measured and
recordedinthemeasurementbooks,PermissionoftheEngineerinchargeshallbeobtainedbefore
spereading.Itshallbeseenthattheformationisdressedtotherequiredcamberandgrade.Ifthemurrumis to be
spread over the metated surface then the speading shall be uniform and as its had as its hasto act as
bindingsurface,itshallbeusedforfillingtheintersticesofmetalandformingasmoothrunningsurfaceas
foraspossibleMurrumblindagteshallbespecifiedasblindageshallbespreadevenlywithatwisting motion of the
baskets. No more Murrum shall be used then specified as blindage. The rate is for gross measurements and
no deducation of voids shall be made. I the murrum is to be spread overearthenembankmentasasubbase
orforsideshoulders oras blindage,itshallbe spreadinamanneras directed by the Engineerin charge andas per
required width andthickness.Thecontractorshall make good all unevenness, depression, projections etc.
during consolidation work, Rate of this item includes all these operation except consolidation. The
payment shall be made on cmt basis.

SpecificationshallapplyForRollingandconsolidationofmurrumasperstandardspecificationand

directiongivenbyEngineerincharge.

ThemeasurementsshallberecordedinonCum.basis&bepaidaccordingly.

Item No.
4

Providing and laying bitumenous grout 37.50mm thick using bulk Emulsion RS1 for tack coat at the
rate of 2.50kg/10sqm on Bitumin surfacer and using BT chips for required gradation with the asphalt
of grade VG-30 at the rate of 1.99% i.e 19.90kg/MT by weight of mix including heating and mixing in
drum mix plant, transporting the mix and spreading the same by paver finisher and consolidation as
per MOST specification including cost of all materials fuel, labours, tools and plants etc. using

contractor's own drum mix plant etc. complete.

Scope:



The work shall consist of construction, in a single course, of compacted crushed aggregates premixed with
a bituminous binder, to serve as base / binder course, laid immediately after mixing on a base
preparedpreviouslyinaccordancewiththerequirementofthesespecificationsandinconformitywiththelines,
grades andcross-sections shown on the drawing or as directed by the Engineer.

Built-upgroutshallbeusedinasinglecourseinapavementstructure.

Materials:

Bitumen:TheBitumenshallbepavingbitumenofsuitablepenetrationgrade VG-30asperlS73.The actual grade
of bitumen to be used shall be decided bythe Engineer appropriate to the region, traffic,rainfall
andotherenvironmentalconditionsGuidelinesonselectionofthegradeofbitumenaregiveninAppendix-4.

Aggregates:-

The aggregates shall consist of crushed stone of type black trap only. They shall be clean, strong, durable,
of fairly cubical shape andfree from desegregated pieces,organic or other deleterious matter andadherent
coatingthebitumenshallpreferablybetreatedwithanti-strippingagentsofapprovedqualityinsuitable does as
Appendix-5.The aggregates shall satisfy the physical requirements set forth in Table.

PHYSICALREQUIREMENTSOFAGGREGATESFORBITUMINOUSGROUT.

Sr, Test TestMethod Requirement
No.
01 | LosAnglesAbrasionValue. 1S:2386(Part-4) 40%Maximum
02 | AggregatelmpactValue. [S:2386(Part-4) 30%Maximum
03 | FlakinessandElongationindices [S:2386(Part-1) 30%Maximum

(Total)**
04 | Coatingandstrippingofbitumen AASHTOT182 Minimumretainedcoating

aggregatemixtures. 95%.
05 | Soundness [S:2386(Part-5) 12%Maximum

8] Loss with
sodium sulphate 5
cycles.




(ii) Loss with Magnesium
sulphate5cycles.
06 | Waterabsorption. [S:2386(Part-3) 2%Maximum

e Aggregatesmaysatisfyrequirementsforeitherofthetwotests.

e To determine this combined proportion, the flaky stone from a representative sample should first be
separated out. Flakiness index is weight of flaky stone metal divided by remaining(non flaky) stone
metalelongationindex is weightofelongatedparticles divided to total non flaky particles.Thevalue of
flakiness index and elongation index to found are added up.

Proportioningofmaterials:

The bitumen content for premixing shall be 1.99 percent by weight of the total mix except when otherwise
directed by the engineer.

Themaximumcompactedthicknessofalayershallbe100mm.

Thequantitiesofaggregatestobeusedshallbesufficienttoyieldthespecifiedthicknessaftercompactions.

AGGREGATEGRADINGFORBITUMINOUSGROUT.

ISSieveDesignation Percentbyweight passing
the sieve.
53.0mm. 100
26.5mm. 75-100
22.4mm. 50-85
13.2mm. 20-40
5.6mm. 5-20
2.8mm. 0-5

Variation in proportioning of material : The contractor shall have the responsibility for ensuring proper
proportioning of materials and producing a uniform mix A variation in binder content +0.3 % by
weightoftotal mix shall blow ever be permissible for individual specimens taken for quality control test
vide Section900.

ConstructionOperations:

Weather and seasonal limitations : The work of laying shall not be taken up during rainy or foggy weather
or when the base course is damp or wet, or during dust storm or when atmosphere temperature in shade is
10 degree C or less.

Preparation of base : The work shall consist of preparation and existing granular or black topped surface
bituminous course. Theworkshall be performedonsuchwidthsandlengthsasshown inapplicabledrawing
orasdirectedby theEngineer. Theexistingsurfaceshallbefirmadclean,andtreatedwithprimeortack coat as
shown on the drawings as otherwise stated in the contract.



Materials:

Forscarifyingandre-layinggranularsurface: Thematerialsusedshallbecoarseaggregatesalvaged
fromscarificationoftheexistinggranularbasecoursesupplementedby freshcoarseaggregatesand
screeningssothataggregatesandscreeningthussupplementedcorrespondtoClause404: Watermacadam or
Clause 406 Wet Mix Macadam, as the case may be.

For patching potholes and scaling cracks : Where the existing surface to be overlaid is bituminous.
AnyexistingpotholesandcracksshallberepairedandsealedinaccordancewithClauses3004.2and3004.3or as
directed by the Engineer.

Forprofilecorrectivecourse: Aprofilecorrectivecourseforcorrectingtheexistingpavementprofileshall
belaidtovaryingthickness asshownontheDrawings.Oras indicatedintheContractDocuments.The profile
corrective course shall be laidto tolerances anddensities as specified for wearing course if a single layer or
base course, if itis to be covered with a wearing course layer.

Profilecorrectivecourseanditsapplication: Thetypeof materialfor use asa profilecorrectivecourseshall
beasshownonthedrawing.Ifitistobelaidaspart oftheoverlay/strengtheningcourse,theprofile corrective course
material shall be of the same specification as that of the overlay/strengthening course.
However,ifprovidedasaseparatelayer,itmay beof thesamespecificationasthelayeroverwhichitisto be laid or
intermediate between underlyinglayers, as shown on the Drawings.

SurfaceLevels

The levels 