Subsequently before sealing, grooves are widened by sawing as per the dimensions in the drawing.
Dimension of the grooves shall be controlled by depth/width gauge.

602.10.2.2 If rough arrises develop when grooves are made, they shall be ground to provide a
chamfer approximately 5 mm wide. If the groove is at an angle upto 101 from the perpendicular to the
surface, the overhanging edge of the groove shall be sawn or ground perpendicular. If spalling occurs
or the angle of the former is greater than 10 degree, the joint sealing groove shall be sawn wider and
perpendicular to the surface to encompass the defects upto a maximum width, including any chamfer,
of 20 mm for transverse joints and 10 mm for longitudinal joints. If the spalling cannot be so
eliminated then the arises shall be repaired by an approved thin bonded arrises repair using
cementitious/epoxy mortar materials. ’

602.10.2.3 All grooves shall be cleaned of any dirt or loose material by air blasting with filtered, oil-
free compressed air. The Engineer shall instruct cleaning by pressurized water jets. Depending upon
the requirement of the sealant manufacturer, the sides of the grooves shall be sand blasted to
increase the bondage between sealant and concrete.

602.10.2.4 The groove shall be cleaned and dried at the time of,priming and sealing. If sand blasting
is recommended by the supplier, the same shall be carried out.

502.10.2.5 Before sealing the temporary seal provided for blocking the ingress of dirt, soil etc., shaii
be removed. A highly compressible heat resistant paper-backed debonding strip as per drawing shall
be inserted in the groove to serve the purpose of breaking the bond between sealant and the bottom
of the groove and to plug the joint groove so that the sealant may not leak through the cracks. The
width of debonding strip shall be more than the joint groove width so that it is held tightly in the
groove. In the case of longitudinal joints, heat resistant tapes may be inserted to block the leakage
through bottom of the joint where hot poured sealant is used. When cold poured sealant is used a
debonding tape of 1.0-2.0 mm thickness and 6 to 8 mm width shall be inserted to plug the groove so
that the sealant does not enter in the initially cut groove.

602.10.3 Sealing with Sealants

602.10.3.1 When sealants are applied, an appropriate primer shall also be used if recommended by
the manufacturer and it shall be applied in accordance with his instructions.

The sealant shall be applied within the minimum and maximum drying times of the primer
recommended by the manufacturer. Priming and sealing with applied sealants shall not be carried out
when the naturally occurring temperature in the joint groove to be sealed, is below 7°C.

602.10.3.2 If hot applied sealant is used it shall be heated and applied from a thermostatically
controlled, indirectly heated preferably with oil jacketed melter and pourer having recirculating pump
and extruder. For large road projects, sealant shall be applied with extruder having flexible hose and
nozzle. The sealant shall not be heated to a temperature higher than the safe heating temperature
and not for a period longer than the safe heating period, as specified- by the manufacturer. The
dispenser shall be cleaned out at the end of each day in accordance with the manufacturer's
recommendations and reheated material shall not be used. The Movement Accomoéation Factor of

the sealant shall be more than 10 percent.




602.10.3.3 Cold applied sealants with chemical formulation like polysulphide/ polyurethene/ silicone
as per IRC:57 shall be used These shall be mixed and applied within the time limit specified by the
manufacturer. If primers are recommended they shall be applied neatly with an appropriate brush.
The Movement Accomodation Factor shall be more than 25 percent.

602.10.3.4 The-sealants applied at contraction phase of the slabs would result in bulging of the
sealant over and above the slab. Therefore, the Contractor in consultation with the Engineer, shall
establish the right temperature and time for applying, the sealant. Thermometer shall be hung on a
pole at the site for facilitating control during the sealing operation.

602.10.3.5 Sealant shall be applied, slightly to a lower level than the slab with a tolerance of 3 + 1mm.
602.10.3.6 During sealing operation, it shall be seen that no air bubbles are introduced in the sealant
either by vapours or by the sealing process. The sealant after pouring, shall be allowed to cure for 7
days or for a period as per instructions of manufacturers.

602.11 Trial Length

602.11.1 The trial shall be constructed at least one month in advance of the proposed start of
concrete paving work. At least one month prior to the construction of the trial length, the Contractor
shall submit for the Engineer's approval a detailed method statement giving description of the
proposed materials, plant, equipment aind construction methods. All the major equipmenits like paving
train, batching plant, tipping trucks etc., proposed in the construction are to be approved by the
Engineer before their procurement. No trials of new materials, plant, equipment or construction
methods, nor any development of them shall be permitted either during the construction of trial length
or in any subsequent paving work, unless they form part of further trials. The trial lengths shall be
constructed away from the carriageway.

602.11.2 The Contractor shall demonstrate the materials, plant, equipment and methods of
construction that are proposed for concrete paving, by first constructing a trial length of slab., at least
100 m long for mechanised construction and at least 50 m long for hand guided methods. The width
of the trial section shall be the full carriageway width as shown in the drawings. If the first trial is
unsatisfactory, the Contractor shall have to demonstrate his capability to satisfactorily construct the
pavement in subsequent trials.

602.11.3 The trial length shall be constructed in two parts over a period comprising at least part of two
separate working days, with a minimum of 50 m constructed each day for mechanised construction
and a minimum of 25 m on each day for hand guided construction. The trial length shall be
constructed at a paving rate which is proposed for the main work.

602.11.4 Transverse joints including expansion joint and longitudinal joint that are proposed in the
main work shall be constructed and assessed in the trial length.

602.11.5 The trial length shall comply with the Specifications in all respects including the test
requirement of Table 900-6 with the following additions.

602.11.5.1 Surface Levels and' Regularity

a) In checking for compliance with Clause 902.3 the levels shall be taken at intervals at the locations

specified in this Clause along any line or lines parallel to the longitudinal centre line of the trial length.



b) The maximum number of permitted irregularities of pavement surface shall comply with the
requirements of Clause 902.4. Shorter trial lengths shall be assessed pro-rata based on values for a
300 m length

602.11.5.2 Joints

a) Alignment of dowel bars shall be inspected in any two consecutive transverse joints in a trial length
construction by removing the fresh concrete in a. width of 0.5 m on either side of the joint. The joint pit
shall be refilled with freshly prepared concrete, after inspection. Alternatively, it can be tested by
suitable device like MIT SCAN with the permission of the Engineer. If the position or alignment of the
dowel bars at one of these joints does not comply with the requirements and if that joint remains the
only one that does not comply after the next 3 consecutive joints of the same type have been
inspected, then the method of placing dowels shall be deemed to be satisfactory. In order to check
sufficient joints for dowel bar alignment without extending the trial length unduly joints may be
constructed at more frequent joint intervals than the normal spacing required in trial slabs.

b) If there are deficiencies in the first expansion joint that is constructed as a trial, the next expansion
joint shall be a trial joint. Should this also be deficient, further trial of expansion joints shall be made
as part of the trial length which shall nict form part of the permanent works, unless agreed by the
Engineer.

602.11.5.3 Density

In-situ density in trial length shall be assessed as described in Clause 903.5.2.2 from at least 3 cores
drilled from each part of the trial length when the concrete is not less than 7 days old. Should any of
the cores show honey-combing in the concrete, the trail length shall be rejected and the construction
in the main carriageway shall not be permitted until further trials have shown that modification has
been made which would result in adequate compaction.

602.11.5.4 Strength

Minimum of thirty (30) beams for flexural strength and thirty (30) cubes for compressive strength shall
be prepared from the concrete delivered in front of the paving plant. Each pair of beams and cubes
shall be from the same location/batch but different sets of beams and cubes shall be from different
locations/batches. Compressive and flexural strength shall be tested after 28 days water curing in the
laboratory.

At the age of 28 days, thirty (30) cores with diameter 150 mm shall be cut from the pavement slab
when the thickness of concrete pavement is more than 300 mm. In case the concrete pavement
thickness is less than 300 mm, the dia of core shall be 100 mm. The cores shall be suitably cut at
both ends to provide a specimen of plain surface on both ends. The dia to height ratio of core shall be
1 to 2. For cylindrical specimen of PQC of dia 150 mm, the variation in dia shall be £ 0.5 mm, a
tolerance on height shall be + 1 mm for a specimen of height 300 mm or more. For cylindrical
specimen of dia 100 mm, the variation in dia shall be + 0.3 mm, and a tolerance on height shall be 1
mm for a specimen height of 200 mm. The compressive strength test shall be conducted as per

1S: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 l2ast 85 percent of the cube strength
(characteristic strength) of the grade of the concrete specified for the corresponding age of 28 days
and no individual core has a strength less than 75 percent.

202.11.6 Approval and Acceptance

602.11.6.1 Approval of the materials, plant, equipment and construction methods shall be given when
the trial length complies with the Specifications. The Contractor shall not proceed with normal working
until the trial length has been approved. If the Engineer does not notify the Contractor of any
deficiencies in any trial length within 7 days after the completion of that trial length, the Contractor
may assume that the trial length, and the materials, plant, equipment and construction methods
adopted are acceptable, provided that the 28 days strength of cubes and cores extracted from trial
length meet the requirement of the specified strength.

602.11.6.2 When approval has been given, the materials, plant, equipment and construction methods
shall not thereafter be changed, except for normal adjustments and maintenance of plant, without the
approval of the Engineer. Any changes in materials, plant, equipment, and construction methods shall
entitle the Engineer to require the Contractor to lay a further trial length as described in this Clause to
demonstrate that the changes will not adversely affect the permanent works.

602.11.6.3 Trial lengths which do not comply with the Specifications, withi tie exception of areas
which are deficient only in surface texture and which can be remedied in accordance with Clause
602.9.11.6 shall be removed immediately upon notification of deficiencies by the Engineer and the
Contractor shall construct a further trial length.

602.11.7 Inspection of Dowel Bars

602.11.7.1 Compliance with Clause 602.6.5. for the position and alignment of dowel bars at
contraction and expansion joints shall be checked by measurements relative to the side forms or
guide wires. ;

602.11.7.2 When the slab has been constructed, the position and alignment of dowel bars and any
filler board shall be measured after carefully exposing them in the plastic concrete across the whole
width of the slab. When the joint is an expansion joint, the top of the filler board shall be exposed
sufficiently in the plastic concrete to permit measurement of any lateral or vertical displacement of the
board. During the course of normal working, these measurements shall bgicarried out in the
pavement section at the end of days work by extending slab length by 2 m. After sawing the
transverse joint groove, the extended 2 m slab shall be removed carefully soon after concrete has set
to expose dowels over half the length. These dowels can be tested for tolerances. This joint shall be
treated as construction joint. The position of dowel bars in any type of transverse joint i.e, contraction,
construction or expansion can alternatively be tested by suitable device like MIT SCAN with the
permission of the Engineer.

602.11.7.3 If the position and alignment of the bars in a single joint in the slab is unsatisfactory then
the next two joints shall be inspected. If only one joint of the three is defective, the rate of checking
shall be increased to one joint per day until the Engineer is satisfied that compliance is being

achieved.




602.11.7.4 After the dowel bars have been examined, the remainder of the concrete shall be removed
over a width of 500 mm on each side of the line of the joint and reinstated to the satisfaction of the
Engineer. The dowels shall be inserted on both sides of the 1 m wide slab by drilling holes and
grouting with epoxy mortar. Plastic sheath as per Clause 602.6.5.5 shall be provided on dowels on
one of the joints. The joint groove shall be widened and sealed as per Clause 602.10.
602.11.8 Inspection of Tie Bars
To check the position of the tie bars, one metre length 0.5 m on either side of the longitudinal joint
shall be opened when the concrete is green (within 20 to 30 minutes of its laying). The pit shall be
refilled with the fresh concrete of same mix after checking. -
602.12 Measurement of Texture Depth - Sand Patch Method
602.12.1 The following Apparatus shall be used:
i) A cylindrical container of 25 ml internal capacity;
i) A flat wooden disc 64 mm diameter with a hard rubber disc, 1.5 mm thick, next to one face, the
reverse face being provided with a handle;
iii) Dry natural sand with a rounded particle shape passing a 300 micron IS sieve and retained on a
150 micron IS sieve.

02.12.2 Method
The surface to be measured shall be dried, any extraneous mortar and loose material removed and
the surface swept clean using a wire brush both at right angles and parallel to the carriageway. The
cylindrical container shall be filled with the sand, tapping the base 3 times on the surface to ensure
compaction, and striking off the sand level with the top of the cylinder. The sand shall be poured into a
heap on the surface to be treated. The sand shall be spread over the surface, working the disc with its
face kept flat in a circular motion so that the sand is spread into a circular patch with the surface
depressions filled with sand to the levei of peaks.
602.12.3 The diameter of the patch shall be measured to the nearest 5 mm. The texture depth of
concrete surface shall be calculated from 31000/(DxD) mm where D is the diameter of the patch in
mm.
602.12.4 Measurement of Texture Depth - Tining
602.12.4.1 The following apparatus shall be used
i) Tire Tread Depth Gauge
A stainless steel tire tread depth gauge with graduations with least count of 1.0 mm. The gauge end
may be modified to measure depth of tine texture.
ii) A stainless steel caliper to measure spacing of tines. If necessary the caliper may be modified to
measure the spacing and width of tine texture. The guage shall be used after making necessary
calibration.
iii) Wire brush

iv) Corborundum stone
v) Steel straight edge to remove snots etc. sticking to the surface. The straight edge may be of 6 x 25

x 300 mm size.




602.12.4.2 Test Section

A unit of testing shall be 75 m per lane. If the length of construction is less than 75 m it shall be taken
as one unit.

602.12.4.3 Test Procedure

In each 75 m section, along the diagonal line, 10 points shall be selected for making checks of depth,
width and spacing of tine grooves. The surface where tests are to be conducted shall be cleared
carefully with a wire brush or a steel straight edge or using a corborundum plate to remove any
upward projection of concrete. When the base plate of the gauge is in contact with the concrete
surface, the gauge shall be pressed to the bottom of groove and the depth shall be measured and
recorded at this location. At the same location, the spacing of tines shall be measured to verify
whether the pattern recommended in Clause 602.9.11.1 is complied or not. _
The average of depth and width at 10 locations shall be calculated and recorded to the nearest 1 mm.
The spacing of spectrum measured at 10 locations shall be recorded separately.

602.12.5 The average depth shall be 3 to 4 mm. When the depth is less than 2.5 mm and in excess of
4.5 mm, the Contractor shall stop concreting till he corrects his tine brush or replaces it. The sensors
associated with work shall be again calibrated to achieve the required texture. The textured groove
less than 2.5 mm shall be re-grooved using concrete saw at the cost of Contractor. Variaticii in
texture width in the range of 3+1 mm and 3 - 0.5 mm will be acceptable. If the variation of width is in
excess of this range, the Contractor shall stop work and correct the brush and technique. When the
spacing of spectrum is not satisfactory, the Contractor shall replace the entire brush.

602.13 Opening to Traffic

No vehicular traffic shall be allowed to ply on the finished surface of a concrete pavement within a
period of 28 days of its construction and until the joints are permanently sealed and cured. The road
may be opened to regular traffic after completion of the curing period of 28 days and after sealing of
joints is completed including the construction of shoulder, with the written permission of the Engineer.
602.14 Acceptance Criteria in Quality and Distress

i) Tolerances for Surface Regularity, Level, Thickness and Strength: The tolerances for surface
regularity, level, thickness and strength shall conform to the requirements given in Clause 903.5.
Control of quality of materials and works shall be exercised by the Engineer in accordance with
Section 900 as shown under

903.5.2 Pavement Concrete

903.5.2.1 Sampling and Testing of Beam and Cube Specimens At least three beams and three cube
specimens, one set of three each for 7 day and 28 day strength tests shall be cast for every 150 cu.m
(or part thereof) of concrete placed during construction. On each day's work, not less than three pairs
of beams and cubes shall be made for each type of mix from the concrete delivered to the paving
plant. Each pair shall be from a different delivery of concrete and tested at a place to be designated
by the Engineer in accordance with the testing procedure as outlined in Clause 602.3.3. Groups of
four consecutive results from single specimens tested at 28 days shall be used for assessing the

strength for compliance with the strength requirements. The specimens shall be transported in an




approved manner to prevent sudden impact causing fractures or damage to the specimen. The
flexural strength test results shall prevail over compressive strength tests for compliance.

903.5.2.2 A quality control chart indicating the strength values of individual specimens shall be
maintained for continuous quality assurance. Where the requirements are not met with, or where the
quality of the concrete or its compaction is suspect, the actual strength of the concrete in the slab
shall be ascertained by carrying out tests on cores cut at the rate of 2 cores for every 150 cu.m of
concrete. The average of the results of crushing strength tests on these cores shall not be less than
0.8 x 0.85 times the corresponding characteristic compressive strength of cubes, where the height to
diameter ratio of the cores is two. Where height to diameter ratio isnot two, necessary corrections
shall be made in calculating the crushing strength of cubes in the following manner.

The crushing strengths of cylinders with height to diameter ratios between 1 and 2 may be corrected
to correspond to a standard cylinder of height to diameter ratio of 2 by multiplying with the correction
factor obtained from the following equation:

f=0.11n+0.78

where f = correction factor and

n = height to diameter ratio

The corrected test results shall be analysed for conformity with the specification reguirements for
cube samples. Where the core tests are satisfactory, they shall have precedence for assessing
concrete quality over the results of moulded specimens. The diameter of cores shall not be less than
150 mm.

If, however, the tests on cores also confirm that the concrete is not satisfying the strength
requirements, then the concrete corresponding to the area from which the cores were cut should be
replaced, i.e., at least over én area extending between two transverse joints where the defects could
be isolated or over larger area, if necessary, as assessed by additional cores and their test results.
The equivalent flexural strength at 28 days shall be estimated in accordance with Clause 602.3.3.2.

In order to ensure that the specified minimum strength at 28 days is attained in | in 20 of all test
beams, the mix shall be proportioned to give an average strength at 28 days exceeding the specified
strength by 1.65 times the standard deviation calculated first from the flexural strengths of test beams
made from the trial mix and subsequently from the accumulating result of flexural strengths of job
control test beams. shall be re-calculated from the test results obtained after any change in the source
or quality of materials and the mix shall be adjusted as necessary to comply with the requirements. An
individual 28 day test strength below the specified strength shall not be evidence for condemnation of
the concrete concerned if the average 28 day strength of this beam plus the preceding 5 and
succeeding 4 beams exceeds the specified strength by 1.65 times the standard deviation and
provided that there is no other evidence that the concrete mix concerned is substandard.

Beams shall be made each day in pairs at intervals, each pair being from a different batch of
concrete. At the start of the work, and until such time as the Engineer may order a reduction in the
number of beams required, at least six pairs of beams and cubes shall be made each day, one of

each pair for testing at 28 days for determination of minimum permissible flexural strength and the




other for testing at an early age for the Engineer to assess the quality of the mix. When the first thirty
number of 28-day results are available, and for so long as the Engineer is satisfied with the quality of
the mix, he may reduce the number of beams and cubes required. During the course of construction,
when the source of any material is to be changed, or if there is any variation in the quality of the
materials furnished, additional tests and necessary adjustments in the mix shall be made as required
to obtain the specified strehgth.
The flexural strengths obtained on beams tested before 28 days shall be used in conjunction with a
correlation between them and the 28 day flexural strengths to detect any deterioration in the quality of
the concrete being produced. Any such deterioration shall be remedied without awaiting the 28-day
strengths but the earlier strengths shall not constitute sole evidence of non-compliance of the
concrete from which they were taken.
Concrete shall be deemed not to comply with the Specification when more than one test beam in a
batch has a 28 day strength less than the specified strength and the average 28 day flexural strength
of the batch of beams is less than the specified strength plus 1.65 times the standard deviation of the
batch.
Should the concrete fail to comply with the Specification for strength as described above, the
Contractor may, all at his own expense, elect to cut cores from the suspect concrete asthe Engineer
shall direct. From the relation between cube strength and flexural strength, the core strength shall be
converted to flexural strength.
The equivalent flexural strength at 28 days shall be the estimated in-situ strength multiplied by 100
and divided by the age-strength relation obtained from Table 900-5.
Any concrete that fails to meet the strength specification shall be removed and replaced at
Contractor's expense.

Table 900-5 : Age-Strength Relation of Concrete (Related to 100 percent at 28 Days)

Days 0 £ 4 6 8
0 - 41.0 60.0 71.0 77.50
10 81.5 85.0 87.5 90.0 92.0
20 94.0 96.0 97.50 98.5 100.0
30 101.0 102.0 103.50 104.5 105.5
40 106.5 107.0 108.0 109.5 110.0
50 110.5 1110 112.0 112.5 113.0
60 114.0 114.5 115.0 1155 116.0
70 116.5 117.0 117.5 118.0 118.5
80 119.0 119.5 119.5 120.0 120.5
90 121.0 121.5 122.0 122.0 122.5
100 1235 123.5 123.5 124.0 124.5
110 125.0 125.0 1255 1255 126.0
120 126.0 126.0 127.0 127.0 127.5
130 127.5 128.0 128.5 128.5 129.0
140 129.0 129.5 129.5 130.0 130.0
150 130.,5 130.5 131.0 131.40 1315
160 131.5 191.8 132.0 132.0 1325
170 132.5 132.5 133.0 133.0 1335
180 138.5 134.0 134.0 134.5 134.5
190 135.0 135.0 135.0 135.5 1355
200 135.9 135.5 136.0 136.0 136.5
210 136.5 136.5 13710 187.0 137.0




220 132.0 137.5 137.5 137.5 138.0
230 138.0 138.5 138.5 138.5 138.5
240 139.0 139.0 139.0 139.5 1385
250 139.5 140.0 140.0 140.0 140.0
260 140.5 140.5 140.5 140.5 141.0
270 141.0 141.0 141.5 141.5 141.5
280 142.0 142.0 142.0 142.0 142.0
290 142.5 142.5 142.5 142.5 142.5
300 143.0 143.0 143.0 143.0 143.5
310 143.5 143.5 144.0 144.0 144.0
320 144.0 144.5 144.5 144.5 144.5
330 144.5 145.0 145.0 145.0 145.0
340 145.0 145.5 145.5 145.5 145.5
350 - 146.0 146.0 146.0 146.0 146.0
360 146.0 146.0 146.5 146.5 146.5

903.5.2.3 In-situ Density

The density of the compacted concrete shall be such that the total air voids are not more than 3
percent. The air voids shall be derived from the difference between the theoretical maximum dry
density of the concrete calculated from the specific gravity of the constituents of the concrete mix and
the average value of three direct density measurements made on cores at least 150 mm diameter.
Three cores shall be taken from trial lengths and in first two km length of the pavement, while the slab
is being constructed during normal working. The proportions of the mix and the vibratory effort
imparted i.e. the frequency and magnitude of vibration shall be adjusted to achieve the maximum

density.

All cores taken for density measurement in the trial section shall also be checked for thickness. The
same cores shall be made use of for determining in-situ strength. In case of doubt, additional cores
may be ordered by the Engineer and taken at locations decided by him to check the density of

concrete slab or the position of dowel/tie bars without any compensation being paid for the same.

In calculation of the density, allowance shall be made for any steel in cores.

Cores removed from the main carriageway shall be reinstated with compacted concrete with mix
proportions of 1 part of Portland cement : 2 parts of fine aggregate:2 parts of 10 mm nominal size
single sized coarse aggregate by weight. Before filling the fine mix, the sides shall be hacked and
cleaned with water. Thereafter cement-sand slurry shall be applied to the sides just prior to filling the

concrete mix.

903.5.2.4 Thickness

Thickness shall be controlled by taking levels as indicated in Clause 902.3. Thickness of the slab at
any point checked as mentioned above shall be within a tolerance of -5 mm to + 10 mm of the
specified thickness as per Drawing. Thickness deficiency more than Smm may be accepted and paid

for at reduced rate given in Clause 602.16.3 in no case, however thickness deficiency shall more than

10mm.




903.5.2.5 Summary of Control Tests

Table 900-6 gives a summary of Frequency of testing of pavement concrete.
Table 900-6 : Frequency of Quality Control Tests for Pavement Concrete.

Levels, Alignment and texture

Clause 902.3

Width of pavement and position of paving

edges

Clause 902.2

Pavement thickness

Clause 902.3 and Clause 903.5.2.4

accuracy/tie bars

iv) | Alignment of joints, widths, depth of dowel To be checked @ one joint per 400m
grooves Length or a day’s work

v) | Surface regularity both transversely and Once a day or one day’s work without
longitudinally disturbing the curing

vi) | Alignment of dowel bars and their To be checked in trial length as per Clause

602.6.5.2 and one on every 2 km.

vii)

Texture depth

Clause 602.12

Quality of Materials and concreie shall be as under :

1) Cement physical and Chemical IS : 269 Once for each source of supply and
test IS : 455 occasionally when called for in case of
IS : 1489 long/improper storage, Besides, the
1S : 8112 contractor also will submit daily test
1S : 12269 data on cement released by the
manufacturer.
2) Coarse and | i) Gradation IS : 2386 One test for every day's work of each
Fine Aggregate fraction of coarse aggregate and fine
aggregate, initially, (May be relaxed
later at the discretion of the Engineer)
ii) Deleterious | IS : 2386 -do-
constituents (Pt. 2)
iii) Water | IS : 2386 | Regularly as required subject to a
Absorption (Pt. 3) minimum of one test a day for coarse
aggregate and two tests a day for fine
aggregate, This data shall be used for
correcting the water demand of the mix
a on a daily basis.
3) Coarse | i) Los Angeles| IS : 2386 Once for each source of supply and
Aggregate Abrasion value or | (Pt. 4) subsequently on monthly basis.
Aggregate Impact
test
i) Soundness IS : 2386 | Before approving the aggregates and
(Pt. 5) every month subsequently.
i) Alkali | IS : 2386 | -do-
aggregate (Pt. 7)
reactivity IS : 456
4) Water Chemical Tests IS: 2386 Once for approval of source of supply,

subsequently only in case of doubt.




5) Concrete i) Strength of | IS:516 2 cubes and 2 beams per 150 cu.m. or

Concrete part thereof (one for 7 day and other for
28 day strength) or minimum 6 cubes
and 6 beams per day's work whichever
is more

i) Core strength | IS: 516 As per the requirement of the Engineer,

on hardened only in case of doubt.

concrete

ii\Workability of | 1S: 1199 One test per each dumper load at both

fresh concrete Batching plant site and paving site

Slump test initially when work starts, Subsequently
sampling may be done from alternate
dumper.

iv) Thickness 3 cores per trial iength.

measurement for

trial length

v) Thickness 3 cores per trial length

measurement for

trial length

iv) Verification of String line or steel forms shall be

level of string line checked for level at an. interval of 5.0m

in the case of slip or 6.25m. The level tolerance allowed

form paving and shall be 12mm. These shall be got

steel forms in the approved 1-2 hours before the

case of fixed from commencement of the concreting

paving. activity.

i) Tolerances in Distress : The acceptance criteria with regard to the types of distresses in rigid
pavement shall be as per IRC:SP-83. "Guidelines for Maintenance, Repair and Rehabilitation of
Cement Concrete Pavements". The cracks (of severity rating not more than 2) which may appear
during construction or before completion of Defect Liability Period shall be acceptable with suggested
treatments as given in IRC:SP-83.

Cement Concrete Pavement slabs having cracks of severity rating more than 2 i.e. cracks of width
more than 0.5 mm for single discrete cracks, multiple and transverse cracks and cracks of width more
than 3 mm in case of longitudinal cracks and of depth more than half of the Concrete pavement slans,
shall be removed and replaced as per IRC : SP -83

602.15 Measurements for Payment

602.15.1 Cement Concrete pavement shall be measured as a finished work in cubic meters of

concrete placed based on the net plan area and thickness as measured in _accordance with

Clause 602.152.
602.15.2 The finished thickness of concrete for payment on volume basis shall be computed in the

manner described in Clause 113.3 with the following modifications:
i) The levels shall be taken before and after construction at grid points 5m centre to centre

longitudinally in straight as well as at curves.




ii) A day's work is considered as a 'lot' for calculating the average thickness of the slab. In
calculating the average thickness, individual measurements which are in excess of the
specified thickness by more than 10 mm shall be considered as the specified thickness plus

10 mm.

602.15.3 Individual areas deficient by more than 10mm shall be verified by the Engineer by ordering
core cutting and if in his opinion the deficient areas warrant removal, they shall be removed and

replaced with concrete of the thickness shown on the plans.

602.16 Rate
602.16.1 The Contract unit rate for the construction of the cement concrete pavement shall be
payment in full for carrying out the operations required for the different items of the work as per these
Specifications including full compensation for all labour, tools, plant, equipment, providing all materials
i.e. aggregates, dowel bars, tie bars, PVC membrane, cement, stabilizers (lime, cements or any other
stabilizers approved by the Engineer), storing, mixing, transportation, placing, compacting, finishing,
curing, testing, all royalties, fees, rents where necessary, all leads and lifts and incidentals to
complete the work as per specifications.
The unit rate shall all include the full costs of construciion, expansion, coniraction and longitudinal
joints including joint filler, sealant, primer, debonding strip and all other operations for completing the
work. The construction and testing of trial length shall be inc!uded in the contract unit rate for the
pavement and shall not be paid separately.
602.16.2 Where the average thickness for the lot is deficient by the extent shown in Table 600-6,
payment for cement concrete pavement shall be made at a price determined by adjusting the contract
unit price as per Table 600-6

Table 600-6 : Payment Adjustment or Deficiency in Thickness

Deficiency in the Average Thickness of Day's Percent of contract unit price
Work Payable
upto Smm 100
6-10mm 87

602.16.3 No additional payment shall be made for the extra thickness of the slab than shown on the

drawings.



Itein No 27 Providing and fixing pre-cast Rubber Dye / steel Dye inter locking

1.0

1.0

1.1

1.2

1.3

1.4

2.0

2.1

2.2,
2.3

concrete block 60mm thick with grade of concrete M300 pnumatic
compressed [ vibrated mechanically and as per approved design
Confirming to IS 15658 : 2006 including 35 mm Sand layer for levelling
and filling the joint with sand in proper line and level as per guidlines
of IRC : SP 63-2018 etc. Complete.

General

This work shall consist of providing and laying precast Rubber dye / steel dye inter locking
concrete  block 60 mm thick with grade of concrete M-300 pneumatic compressed / vibrated
mechanically and as per approved design confirming to IS 15658 : 2006 including 35 mm thick
layer of sand of the shape and dimensions shown on the drawings and conforming to these

specifications or as approved by the Engineer in charge.

MATERIAL

Water shall conform to M-1. Cement shall conform to M-3.

Precast Rubber dye / steel dye inter locking concrete block

Precast Rubber dye / steel dye inter locking concrete block shall be of approved size brand
and make as approved by Engineer in charge.

The size shape and design of precast Rubber dye / steel dye inter locking concrete block shall
generally be as per manufacturers product or as directed by the Engineer in charge and
Architect.

The precast Rubber dye / steel dye inter locking concrete block shall satisfy the tests as
regards compress strength transverse strength resistance to wear and water absorption.

The colour size shape and design of the precast Rubber dye / steel dye inter locking concrete
block shall be directed by Engineer or Architect.

The precast rubber dye / steel dye inter locking concrete block shall be of best quality as
approved by the Engineer In charge. They shall be flat and true to shape. They shall be free
form cracks, crazing spots, chipped edges and corners. The glazing shall be of uniform shade.
SAND

Sand shall be natural sand, clean well graded, hard strong durable and gritty particular free
from immures amounts of dust, clay, kankar modules.

For masonry works sand shall confirm to the requirements of I1S: 2116.

For plain and reinforced cement concrete (PCC and RCC) or pre stressed concrete (PSC)
works fine aggregates shall consist of clean, hard strong and durable prices of crushed stone,
crushed gravel or suitable combination of natural sand crushed stone or gravel, They shall not
contain dust lumps soft or flaky materials mica or other deleterious materials in such quantities
as to reduce the strength and durability of concrete, or to attack the embedded steel.
Motorized sand washing machines should be used to remove impurities from sand. Fine
aggregate having positive alkali-silica reaction shall not be used. All fine aggregates shall

conform to IS L 383 and tests for conformity shall be carried out as per IS : 2386 (Part | to VIII)



2.4.

The contractor shall submit to the Engineér in charge the entire information indicated in
Appendix A of IS : 383. The fineness modulus of fine aggregate shall neither be less than 2.00
nor greater than 3.5.

Sand fine aggregates for structural concrete shall conform to the following grading

requirements as shown in the table below.

2.5 Fine Sand: The fineness module shall not exceed 1.0 the sieve analysis of fine sand be as

3.0
3.1

3.2

3.3

under:

IS. Sieve Designation % by wt. passing

Zone | Zone |l Zone ill
10 mm 100 100 100
4.75 mm 90-100 90-100 90-100
2.36mm 60-95 75-100 85-100
1.18 mm 30-70 55-90 75-100
600MC 15-34 35-59 60-79
300MC 5-20 8-30 12-40
150MC 0-10 0-10 0-10

Coarse Said: The fineness modules of coarse sand shall not be less than 2.5 and shall not

exceed 3.0. The sieve analysis of coarse sand be as under:

I.S. Sieve Designation % by Wt. passing.
4.75mm 100
2.36mm 90 to 100
1.18mm 70 to 100
600 MC 30 to 100
300 MC 85t0 70
150 MC 00 to 50

WORKMANSHIP

The precast Rubber dye / steel dye inter locking concrete block shall be laid on a layer 35 mm
thick layer of coarse sand. The slope in the floors shall be provided in the sub grade. The base
layer shall be properly watered, rammed and consolidated. Before Iayi.ng the pavers blocks, it
shall be moisture. Plinth masonry offset shall be depressed so as to allow the sub grade
concrete to rest on it.

Precast Rubber dye / steel dye inter locking concrete block of approved quality shape and
design and shall be laid evenly to level and slope as directed by Engineer in charge over a
bed of a base layer consisting of 35mm thick sand layer.

Laying: The precast Rubber dye / steel dye inter locking concrete block shall be laid in plain,
diagonal or other pattern as directed. The cement concrete blocks shall be laid properly and
set home by gentle taping.




3.4 End portion of pavement shall be finished with C.M. 1:3 as per detailed drawing etc. complete.

4.0 MODE OF MEASURMENT AND PAYMENT

4.1 The unit rate precast Rubber dye / steel dye inter locking concrete block flooring shall include
the cost of all materials, tools and plant required for supplying and laying material like brick
bats sand pavers blocks, laying of base layer in true level and slope as required applying &
placing pavers blocks in position, compacting, finishing, curing.

4.2 The rate shall be for a unit of Cum.

Item No 28 Demolition including stacking of serviceable materilas and disposal
of unserviceable materials with all lead and lift.
(i) R.C.C. work

The work shall consist of demolition of Reinforced Cement Concrete (R.C.C.) work including breaking,
dismantling, cutting reinforcement, stacking of serviceable materials, and disposal of unserviceable

materials/debris with all leads and lifts as directed by the Engineer-in-Charge.

The work shall be carried out manually/mechanically with necessary safety precautions, scaffolding,
protection of adjacent structures/services, and complete site clearance after demolition.

Measurement shall be in Square Meter.




ltem No 29 Providing laying and spreading granular materials available from

existing crust and adding fresh machine crushed material in required
proportion so as to have mix material gradation of GSB grade I/ll/llI
mixing in place with rotavator and grading with mortar grader at OMC
and compacted with vibratory roller to achieve desired density etc.
complete.

Scope: -
This work shall consist of laying and compacting natural locally available granular material on
prepared subgrade in accordance with the requirements of these specifications. The material shall be
laid in one or more layers as sub-base or lower sub-base and upper sub-base (termed as sub-base
hereinafter) as necessary according to lines, grades and cross sections shown on the drawings or as
directed by the Engineer.
Materials: -
The material to be used for the work shall be granular sub base in single layer as per gradation made
of natural locally available material in proper proportion and approved by engineer in charge as
directed (having C.B.R. not less than 25%).
While the gradings in Table 400-1 are in respect of close-graded granular sub-base materials, one
each for maximum particle size of 75 mm, 53mm and 9.5 mm, the corresponding gradings for the
coarse graded materials for each of the three maximum particle sizes are given at Table 400-2. The
grading to be adopted for a project shall be as specified in the Contract.
Physical requirements :-
The materials shall have a 10 percent lines value of 50 kN or more (for sample in soaked condition)
when tested in compliance with BS:812 (Part Ill). The water absorption value of the coarse aggregate
shall be determined as per IS: 2386 (Part 3), if this value is greater than 2 percent, the soundness test
shall be carried out on the material delivered to site as per IS: 383. For Grading-Il and Ill 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.

TABLE 400-1. GRADING FOR CLOSE GRADED GRANULAR SUB-BASE MATERIALS.

IS Sieve Designation Percent by weight passing IS Sieve
Grading | Grading Il Grading llI
75.00mm 100 - -
53.0mm 80-100 100 -
! 26.5mm 55-90 70-100 100
| 9.5mm 3565 50-80 65-95
4.75mm 25-55 40-65 50-80
2.36mm 20-40 30-50 40-65
0.425mm 10-25 15-25 20-35
0.075m, 3-10 3-10 3-10
CBR Value (Minimum) 30 25 20

TABLE 400-2. GRADING FOR COARSE GRADED GRANULAR SUB-BASE MATERIALS.




IS Sieve Designation Percent by weight passing IS Sieve
Grading | Grading Il Grading Ml
75.00mm 100 - -
53.0mm - 100 =
26.5mm 55-75 50-80 100
9.50mm
4.75mm 10-30 15-35 25-45
2.36mm
0.425mm _
0.075mM <10 <10 <10
CBR Value (Minimum) 30 25 - 20

Note:-The material passing 425 micron (0.425 mm) sieve for all the three grading when tested
according to 1S: 2720(Part 5) shall have liquid limit and plasticity index not more than 25 and 6
percent respectively.

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.

Construction Operations:

Preparation of subgrade:-

Immediately prior to laying of sub-base, the subgrade already finished te 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.

Spreading and compacting:

The sub-base material of grading specified in the Contract 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.

When the sub-base material consists of combination of materials mentioned in Clause 401.2.1, 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 th.e loose material shall be checked in accordance with 15:2720 (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 or
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 harrows, 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 the 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 longitudinally for portions having unidirectional crossfall and super elevation and shall
commence at the edges and progress towards the center for portions having cross fall on both sides.
Each pass of the roller shall unifciimily 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 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 per cent 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.

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.

Arrangements for Traffic -

During the period of construction, arrangement of traffic shall be maintained in accordance with
clause 112.

Measurements for payment:-

During granular materials sub-base shall be measured as finished work in position in cubic

metres. The protection of edges of granular materials 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.

RATE:-




The contract unit rate for granular materials 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 except for initial treatment to verges,
shoulders and construction of diversions;
ii) 'Furnishing all materials to be incorporated in the work including all royalties, fees, rents

where necessary and all leads and lifts;
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 30

Providing and laying 20mm thick Mix Seal Surface with tack coat @

2.0 kg/10 sgm using B.T. chips as per M.O.R.T. & H. gradation type A
and specification with VG-30 for mixing @ 51.00 Kg / M.T. i.e. 5.1 % of
total weight of mix using including heating and mixing the aggregate
and asphalt in continuous of drum mix plant and hot laid process
spreading the same by paver finisher and consolidation with roller as
per M.O.R.T. & H. specification to achieve desire density, including
providing all materials equipments, tools and plants, fire wood, oil,
kerosene, labour charges etc. complete using contractor's own

machinery, drum mix plant and paver finisher etc. complete.

512.1. Scope

512.1.1. This work shall consist of the preparaticn, laying and compaction of a close graded premix

surfacing material of 20 mm thickness composed of graded aggregates premixed with a

bituminous binder on a previously prepared surface in accordance with the requirements of

these Specifications, to serve as a wearing course.

512.1.2 Close graded premix surfacing shall be of Type A or Type B as specified in the Contract

documents.
512.2. Materials

512.2.1 Binder : The binder shall be bitumen of a suitable viscosity grade VG-30 as specified in the

Contract, or as directed by the Engineer, and satisfying the requirements of IS: 73.

Viscosity Grade (VG) Bitumen Specification as per IS 73 : 2006

Viscosity Grade(VG) Bitumen Specification as per 1S73:2006

Characteristics VG-10 | vG-29/| vG-30 | VG-40/
Absolute Viscosity 60°C, poises,min 800 1690 2400 3200/
KinematicsViscosity135°CCSI,min 250 ,8’00 350 400/
Flash point, C, min 220 /220 220 220
Solubility in trichloroethylene,%min 990 / 990 99.0 990
Penetration at 25°C 80-100/ | 60-80 | 50-70 | 40-60
Softening point, Cmin 40/ 45 47 /50
Test on residue from thin film oven test/ /
RTFOT:
(A)Viscosityrationat60°C,max 4.0 4.0 4.0 / 4.0
(B)Ductilityat25°C,cm,minafterthinfiimover test 75 50 40 25

51222 Coarse aggregates

- 504.2.2.1. The aggregates

shall consist of crushed stone, crushed

gravel/shingle or other stones. They shall be clean, strong, durable, of fairly cubical shape and

free from disintegrated pieces, organic or other deleterious matter and adherent coating. If

crushed shingle/gravel is used, not less than 90 per cent by weight of the gravel/shingle

pieces retained on 4.75 mm sieve shall have at least two fractured faces. The aggrégates

shall preferably be hydrophobic and of low porosity. If hydrophilic aggregates are to be used,

the bitumen shall preferably be treated with anti-stripping agents of approved quality in

suitable dose as per Appendix-5. The aggregates shall satisfy the physical requirements set

forth in Table 500-3.




TABLES500-3.PHYSICAL REQUIREMENTS OF AGGREGATES FOR
BITUMINOUS MACADAM

S. No. Test TestMethod Requirement
1 Los Angeles Abrasion Value 1S:2386(Part-4) 40percentMaximum
2 Aggregate Impact Value* -do- 30percentMaximum

Flakiness and Elongation IS: 2386 (Part- 1) 30percentMaximum
Indices(Total)
4 Coating and Stripping of AASHTO T 182 Minimumretained

BitumenAggregate Mixtures coating 95 per cent
5 Soundness: 1S:2386(Part-5)
(i)  Loss with Sodium

Sulphatebcycles 12 percent Maximum

(i1) LosswithMagnesium
Suiphatebcycles 18 Percent Maximum
Water absorption IS: 2386(Part - 3) 1 percent Maximum

*Aggregates may satisfy requirements for either of the two tests.

Note : If crushed slag is used, Clause 404.2.3 shall apply.

512.2.3. Fine aggregates : The fine aggregates shall consist of crushed rock quarry sands, natural
gravel / sand or a mixture of both. These shall be clean, hard, durable, un-coated, mineral particles,
dry and free from injurious, soft or flaky particles and organic or deleterious substances.

512.2.4. Aggregate gradation.. The coarse and fine aggregates shall be so graded or combined as to

conform to one or the other grading shown in Table 500-26, as specified in the contract.

TABLE 500-26.AGGREGATEGRADATION

IS Sieve Cumulative per cent by weight of
Designation Total aggregate passing
(mm) Type A Type B
mim - 100
mm 100 88- 100
5.6mm 52 -88 31-52
2.8mm 14-38 5-27

0.090 mm 0-5 0-5



