GENERAL TECHNICAL
| SPEGIFI

‘ NAME OF WORK

DEPARTMENT

CIRGLE

DIVISION
20

Also Available From GUJARAT BOOK STORES {P) LTD., B-20, District Shopping Centre, Sector-21, Gandhinagar.
R







pr———

2

-w- -

GBS ’
GENERAL TECHNICAL SPECIFICATIONS FOR ROAD WORKS
Table of Contept -
St|  Brief: DESCHPHON ..ecoveeceniteneemseinereserssissisc s P — Page No.
General '
1} - General f 5
2 Measurement of Lead for materials 5
3 Surface Regularity of sub-grade & Pavement Course ” A 5
4. Quality control tests during construction 6
5. Tests on Earthwork for Embankment construction 6
8. Materials to conform to LS.1. 7
7. Barrel Thickness of pipes of different class 7
8] Ann. A-Technical Requirements of Hot Mix Plant 8
9, Ann. B-Technical Requirements of Drum Mix Plant 9
Standardized Items
1. Clearing and Grabbing Road site by different means ; 10
2! Dismantling (A} Culverts, Bridges & other Structures / Pavements 11
(B) Rubble masonary / Brick masonary 12
. (C) Demolition & Disposal of unservicable materials with all lead & lifts 12
3. Earth work for embankment ' 12
3A from borrowpits within land width (excluding watering and consolidation) 12
3B  from side shoulders within 0.5 to 3 Km. lead (excluding watering and consolidation) ....... 14
4, Earth work in cutting in all sorts of soil and soft murrum including spreading the stuff !15
(a) Within 200 metre lead in all lift, and ; : 15
{b) In spoil bank. 16
5. Earthwork for Embankment Construction 16
6.~ Rolling and watering of Earthwork....... 21
7 Earth work in cutting in hard murrum and builders 22
8, Earth work in cutting in soft rock not requiring blasting 22
9 Box cutting of the road surface to proper, slope and camber for makiny abasc for road work ........ 22
10.  Excavation for foundation in all sorts of soils and murrum including dewatering '
: (for pipe culverts and stab drains only 23
11, -Do- in hard murrum ; 24
12. Do in soft rock - - : 24
13. -Do- in hard rock (a) requiring blasting and (b) blasting prohibited 24
14.  Extra for dewatering in foundation ' 26
15.  Supplying soft murrum or sand or yetlow earth 26
16. (a to D Supplying standard size metal...... : ; 27
16(a) Supplying.hand broken Stone Coarse aggregate of size 2omm to 90mm. 27
16(b) Supplying hand broken Stone Coarse aggregate of size 40mm to 63mm. 28
16(c) Supplying & Stacking machine crushed black trap metal of size 40inm 1o SOmm. 28
16(d) Supplying & Stacking machine crushed black trap metal of size 25mm to 40mm. 29
16(e) Supplying & Stacking quarry spauls at site of work g - 29
16(f) Supplying & Stacking rubble of hard stone ‘on road site with all lead & lifts 29
16(g) Supplying & Stacking rubble . 30
16(h)} Supplying unscreened gravel _ 30
17.  Carting and stacking of scarcity hand broken metal on site with all lead including filling the bOXES .ovvrirnrrenniennnne 30
18.  Spreading soit murrum or sand or yellow earth : 30
19.  Spreading meial 31
20.  Compaction of metal 32
21.  Providing granular sub-base 32
22.  Providing and laying WBM of ___ mm. compacted thickness 34
23.  Providing Wet mix macadam Sub base / Base 39
"24.  Prime Coat 10
25. Tack Coat . . 41
26.  Supplying machine crushed stone chips (a) Kapachi (b) Grit 42
27.  Supplying Bitumen 43
28.  Scarifying gravelied macadam 4
29.  Surface dressing 44
30. ~ Open graded carpet 46
31. 49

Pre-mix Scal coat of 0.18 Cmt. per 10 smt.




GBS . d—/_
Br.  Brief DesCriplion .......cccocoevisinnnins ) Page No.
32.  Semidense Bituminous Concrete 51
33. Dense Graded Bituminous Macadam 53
34. 75 mm L B M in one or two layers each of 37 5 mm thickness 56
35. Bituminous Concrete 58
36. Liguid / premixed Seal coat 60
37.  Bituminous Macadam 6l -
38.  Providing & laying built up spray Grout (B.S.G.) 62
39.  Close graded premix surfacing / Mixed seal surfacing 63
40, Road Marking erveeee reeesues 64
41, Cat Eye 66
42.  Road Delineators 67
43.  Providing & Fixing Hectometer Stone 67
4.  Providing & Fixing Guard Stone ..... 67
45. Providing & Fixing Ordinary Kilometre Stone. 63
46, Providing & Fixing Fifth Kilometre Stone 68
47.  Providing & Fixing R.C.C. Indicator Stone 68
48.  Providing & Fixing Sign board made out of Aluminium sheet 68
49.  Providing & Fixing Village name board 70
50. Providing & Fixing Sign board (for curves) ......... : ; . .70
51,  Providing & Fixing Sign board (Parking ahead) : : 70
52.° Providing & Fixing Direction / Junction Board ........: ' 71
53.  Providing & Fixing Sign board (Speed limit) ... _ 71
5. Providing & Fixing Sign board (Hazard marker sign) .71
§5.  Painting lines, arrows letters etc on Airfields s 71 -
56. U.C.R. masonry for foundation and plinth in C.M. , 71
57.  Providing & Fixing Flood Guage Post of M.S. angle ., ' . 72
58.  Providing and fixing junction beard of M.S. Plate _ . 72
.59,  Providing and fixing board M.S. Plate with two iron posts & fixing concretes 1:2:4 . 73
60.  U.C.R. Masonary for super structure in ¢.m. 1.6 y : 73
61.  C.R masonry for super structure in C.M. . _ X 73
62 Brick masonry in C.M. 73
63 Supplying and fixing NP. 3 class R.C.C. Pipes ; 74
64 Supplying and fixing NP 2 class R.C.C. Pipes 75
65.  Supplying and fixing NP 1 class RC.C. Fipes . ... 75
66.  Filling arcund pipes ' . 75
67 Ordinary concrete [without reinforcement] ' areanmih ' 75
68. Providing & laying C.C. 1:4:8/C.C. 1:5:10 & curing. 78
69 Ordinary reinforced concrete ) : 78
70 Providing steel reinforcement
(a) TM.T. bars Steel reinforcement ' : e T8
(b) High yield sirength deformed bars reinforcement . 79
71.  Providing and laying controlled cement concrete M:150 & curing excluding cost of reinforcement 80
72.  Cement Pointing C.M. : 80
73.  Stone pitching and murruem bedding [without cement pointing] 80
74.  Premoulded Expansion joints , 81
75. R.C.C. parapet wall, 81
76,  Cement plaster in C.M. .81
77.  White Washing ....... : 3 .82
78 (A) Providing and laying C.C. (1:5:10) in*fouration & plinth with stone aggregate w82
(B) Providing and laying C.C. (1:5:10) in founcal.on & plinth with brick bats. 84
(C) Providing and laying (1:5:10) in foundation & plinth excluding cost of form work 85
79.  Providing and fixing 4" DIA G.I. water spouts : 85
80 Providing and laying weep holes in abutments 85
81,  Providing year plate and number plate 85
82.  Numbering the C.D. works 85
83.  Providing and fixing boundary stone 85
34 Providing and fixing junction board of R.C.C. precast 85
85 Suppiying and fixing Kota stone 60 to 80 mm. size including fixing fine and level etc. complete 86
86 Providing and laying Kota stone for kerbing.on both side of stone paving etc. complete 86
87.  White stone bela masonry in c.m. L5 including curing etc. complete 85
Schedule for testing of materials ' . 87




GBS
r




~ GENERAL TECHNICAL SPECIFICATIONS

. All measurements shall be made in the metric system. Different itéms of work shall be measured in accordance with the
. procedures set forth in the 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 otherwise indicated, shall be carried nearest (o the following

limits : N

G length and breadth - , : 10mm
G- height, depth or thickness of earthwork, o

" sub-base, bases, surfacing, and structural members...5Smm _
(). areas et 001 Sq. Metre
i) cubic contents .... o001 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 : o S ' ' o

Where lead is specified in the contract for construction materials, the same .s';hall_ 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 regard shall be taken as final. Distance upto and including 100 meters shall be measured in units of 50 metres, exceeding
100 metres but not exceeding 1 KM. in units of 100 mutres, 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 material 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.  Surface Regularity of Subgrade & Pavemnent Courses : ' .

The surface regularity of completed sub-base courses and wearing surfaces in the Iongit_udfnal'and transverse directions shall
be within the tolerances indicated in Table below. The longitudinal profile shall be chetked 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 of three
camber boards at intervals of 10 metres. ~ . N g _ . K S o
. PERMITTED TOLERANCES OF SURFACE REGULARITY FOR PAVEMENT COURSES

v

1 2 3 4 5 6 7 8 b Yeii b i
1. . Earth Subgrade .36 30 - - S
. Granular / lime /- '
" Cement Stabilised :
sub-base ‘ 23 Co- 30 - e
B, Water Bound Macadam =~ 18 - = .30 -
with nominal size metal ' ' B
(20-50) mm . " i _
) Semi;Dense Carpet - " 15 | . Tl ;;5:;5;_5_ o r‘fw
- r ae . '
Notes : -

1. @ @ These are for machine laid surfaces. If laid manually, due to unavondablereason.tolg _ _ _ ’
values in this column miay be permitted. However, this relaxation does not apply to the values of maximﬁm@undalaﬂbwie;:‘lungimdirél
._apd cross profiles mentioned in columps 3 and 8 in the tabl ’ L o : _ .




2, Surfsce evenness mqutrements in respect of both the Iongltudmal and cross proﬁles should be simultaneously satisfied.

' 3; Rectification : Where the surface irregularity of subgrade and the various pavement courses fall outside the specified .
tolerances, the contractor shall be fiable to rectify these in-the manner described below-and to the sansfacuon of the Engineér-
in-charge at his own cost.

- D Subgrade Where the surface is high, it shall be trimmed and suitably compacted. Where the same in low, the
deficiency shall be corrected by adding fresh material, The degree of cotnpaction and the type of material to be used shall
conform to the specified requirements. . .

. (i) Granular/Sub-base : Same as at (i) above except that the degree of compaetlon and the type of matenal to be
used shall conform: to the speaﬂed requirements, .

(i) Lime/Cement stabilized soil sub-base : For Lime/Cement treated materials where the surface is high, the
same shall be suitably trimmed while taking care that the material bélow is not dlswrbed due to thls operation. Howe\rer, where
the surface is low, the same shall be corrected as described herein below.

For cement treated material, when the time elapsed between detection of lrregulanty and the time of mixing of the
thaterial, is less then 2 hours, the surface shall be -carified to a depth of 50 mm, supplemented with freshly mixed material as
necessary and recomposed to the relevant specification. When this time is more than 2 hours, 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 long by 2 metres wide. Th:s shall also apply to lime’ treated material except that the time criterion shall be3

* . hours instead of 2 hours.

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

() Bituminous Constructions : For bituminous cons!ructions, other than wearing course, where the surface £ low,
the deficiency shall be corrected by adding fresh material and recompaction 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 sutface is high or low, the full depth of the layer. shall be removed and repfaced with fresh material and compacted to
specifications in all cases where the removal and replaoement of a bitumimous lager is involved, the area treated shall not be less
than 5 metre long and not less than 1 lane wide. :

'4._ . Quality Control Tests Durmg Construcﬁon

The materials supplled 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 appropriate specifications. Test procedures for the various quality control tests are indicated in the
* respective sections of the specifications or for certain tests within this section. Where no specific testing procedure is
.. mentioned, the test shall be camed out as per prevalent accepted engineering practice to the dn‘ecuons of the Engmeer—m- .

charge.
5. ~ Tests on Earthwork for Embanlnnent Consirucﬁon T
5.1 Borrow Material :

@  Sand Content (IS : 2720 Part IV)
- Two test per 8000-Cubic Metres of soil.

()  Plasticity Test (IS : 2720 Part-V)
© Each type to be tested. Two tests per 8000 Cubic Metres of soi
()  Density test {IS: 2720 Part VID
- _ Each soiltypetohetesﬁed Two testsperSOOOCublc Metres ofsorl
@ " Moisture Content Test (S : 2720 Part-ID
' -One test for every 250 Cubic Metres of SOll
5 2 Compaction Control :

Con ggl ghall be exercased bx mggg at least ¢ ong measuremen; of densmr for_each 100¢ square metres of compacted

A, S * S S ——
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area, or closer as requireé to yiéld the minimum number of test results for ei*a_luating’ day’s work on statistical basis, The

determination of density silali be in accordance with 1S. : 2720 (Part XXVIII). Test locations shall be chosen only through
random sampling techniques. Control shall not be based on the result of any one test but on the mean value of a 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 compa;ctmns'ls being exercised. If considerable variations are observed between

_individual density results, the minimtim 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 densuy and the standard
deviation for any set of results is below 0.08.gm/cc. However for earthwork in shoulders and in top 500 mm portion of the
embankment below the subgarde, at least one density measurement shall be taken for every 500 square meters of the
compacted area provided further that the number of the tests in each set of measurement shall be at least 10, In other
respects, the control shall be similar to that described earlier. :

. 6. Following matenals shall conform to the lnd:an Sumdnrds shown against them :
IS:
. IS
IS:
IS‘:
IS:

(i)..... Cement.....

@ Sand for masonry
© (3)..... Sand for concrete
@)..... Coarse aggregate..
(5)... Mild Steel _ _
(6).... High yield strength deformed bars
(aJ. Hot Rolled
7 oeen. (o) Cold Twvisted...

7.  Barrel thickness of pipes of different class shall be as under

B

IS5

269

: 2116

383
383
432

1139

1786

i
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-
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25

" 95

25
25

30

32

az

35

\.25..

25
25

25

30
32
32

35

35

f40

40
45
50
55

60
65

100

100
115
115
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Annexure : A] TECHNICAL REQUIREMENTS OF HOT MIX PLANT

Composition of plant : The Hot Mix Plant shall confirm generally to IS Speciﬁcations 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. Dyyer : The dryer shall be capable of contintiously agitating the aggregates while heating to the desired temperature, At the discﬁarge
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 screencd into not less than three size. ‘The plant shall include
means for accurately propertioning each bin size of aggregate either by weight or volumelric measurement. When the gradation control
is by volume, the unit shall include a feeder mounted under the compartmesit 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 positive
mechanical adjustment and provided with a lock Indicators shall be previded on cach gate to show the opening in centimeters.

4. Mixer Unit : The plant shall include a mixer of an approved twin shaft pugmill type capable of producing a uniform mix.  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 an independent arrangement to feed mineral filler directly nto the pugmil. The hopper to
* -bin_for mineral filler shall provide for the adjustment te proportion the feed with the aggregate and bitumen feeds and shail be capable of
being Jocked in any setting. : — : : o ’
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 slorage tank and proportioning units’ during the entire
- operaling period. Suitable arrangements shall be provided for recording the temperature at the tanks and in the circulating s'yslem.'_

7. Synchronization : For Synchronization of Aggregate. Bitumen and filler feeds satisfaclory means shall be provided to afford positive
inter-locking control between the flow of aggregate from the bins or compariment, flow of bitumen from the tank and flow of mineral filler.
Special Conditions for Bituminous surface work with use of Hot Mix Plant paver Finisher. :

t.  The Hot Mix Plant and accegsories to be used for the work shall be in conformity with the specifications 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-
1.5. 3066/1965, as amended from time to time. The Coniractor will have Lo modify their plants siitably within a period of six months frof the
date of jssue of latest 1., Specification or Codes. -~~~ - _ o _ ' o o

2. The work of laying aggregate mixed with-b'i_tumén shall start on site of work.only after .00 hours_'in the morning and continue upto
17.00 hours in wiater season and upto 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, 15 the August & 2nd October. < '

3. Quantity of bituminous aggregate mix to be laid shall be restricted to 25¢ tones per day for 30/40 capacity plant and may be more
or less depending upon the rated capacity of the plant. . o o

4.  The work of laying asphalt mix shall start latest within 60 days from the date of issue of wark 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 oul 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 levying compensation for disproportionate progress. However, the period from 15th June to 15th October monsoon shall
not be counted for the purpose of disproportionate progress and consequent cause for levy of .compensation. The contractors shall
commpence the work of laying pavement on or before the last date of the period meritioned above failing 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, o

Siepiser €0 Baarll 2ie stn a3 sl wedl dlgs s s A calda ANA0 R s 2:13;1 yedl ol % Raaell s Y3 343 Q

Raufl s 23 52 i 34l 31, 400/~ AR AR Ay sl wadl, - L :

(1) uefldl Sls b ndet €ld ¢ Azell % % W Y3 SM o4 e . ' .

() M-l A5316 Und £33uu LaR tre e cdiefl WAl 20da - i vaal d % w2 Yael A g
510 st wudl L Sl ' ' )

5. The Contractor shall invariably get the job mix formula for the mix approved by lhe Eugineer-in-charge before starting the
work. ' : . . _ ' .
6 These special conditions shall be applicable to the specifications of all the items included in this conlractor where work is to be

carried out with Hot Mix Plant and paver finisher.

7. No asphalt work shall be executed in monsoon as per condition 4. However in. critical circumstarices asphalt work may be
executed during monsoon with permission of Superintending Engineer who may give permission afler ascertaining the proportion of
moisture in existing surface & atmosphere (R & B.D. G.R. dated 24-10-94 & No. $.5.R-102004 23).C dated 23-6-2004).

SCHEDULE OF WORK TO BE EXECUTED SIHALL BE AS UNDER

Time Livmit : - ) . .
‘$r.No. Period - - ~ Description of items to be executed
1 Month....Month - 1. Collection of Materials on sitc '
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2 FromMonth2to 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.
-BMWICALREQUIREMEN[SOFDR[MMPIANIS o ' '
The drum mix plant should be of reputed make and proven design, study in structure and capable of producting desired quality of mix as
. per specification for laying bitumenous road'surfae and should have following essential armrangements : :
1. Cold aggregatefeeder: . | L - .
The cold aggregate feeder arangement should have minimum 3 bins of sufficient capacity capable to storing different sizes of aggregates -
andfines to ensure continous uninterrupted supply of aggregate matching the capacity of the plant. Each bin should have independent belt
feeder system driven by a variable speed motor and a contrel gate to ensure accurate ageregate feed to meet design mix formula. Itis pre-
requisite that only properly screened and graded matetrials are fed to the bins. ' . -
There should be a gathering conveyor to receive and transport miaterial discharged from this bins with seperate drive arragement.
There shotild be,a suitable arrangement like baffle plate at the discharge end of gathering conveyour for rejection of any oversize metal
-above the permissible limit. The conveyor should be fitted with suitable electronic weigh device for weighing quantity of cold aggregate

+ being fed to dryer drum. o . _ _
The plant should have a mineral filler arrangement with suitable control device toaccurately proportion the flow offiller material into dryer
drum atappropriate stage. _ o '
2, Dryer Drum : : ' ~

Itshould he teﬁ_ruj drum type with smooth rotation arragement te give ratetl output and capable of reducing the moisture content ofthe -

aggregate to desirable limit of 2% to 6% and achieving hotmix temperature (upto 160* C as per requirement) with such design that no blue

smoke is emitted from the exhaust. The drum may have optional arragement for feeding recleamed material. There should be arragement’

to 'ljest:'ictbur'fler'ﬂa:ne upto certain length_ in the drum before bitumen isiqjected. : - T -

It should be fitted with positive displacement bitumen pump drived by vartable speed motor automatically controlled from control cabin,

capable of feeding desired quantity of bitumen synchronised with aggregate feed system. Thermo mix fluid system or hot oil circulation

system should an in-built feature to keep bitumen pamp and pipes sufficiently hot to avoid clogging of pipes. '

Theburnerused should be capable of burning the fuel ~fiiciently and develop the required temperature. It should be fitted with remote

control system, to detect flame failure, and also electric spark ignition system orsome other suitable arragement. Burner operation should

have thermostatic control of Flame within the specified temperature range. - B )

It should consist of an insulated teak of adequate capacity fitted with effective and positive control of temperature, for allowing continucus

circulation of bitumen between bitumen Heater and proportioning units. Suitable arragements should be provided forrecording the

temperature at the tank and in circulating system. - : . . o

Fueltanks should be of sufficient capiacity and fitted withi suitable type of fuel pump to receive the fuel from storage tank supply to line heater

and burner, _ . L ) . .

6. CycloneSystem : _ . .

Cyc_lone unitis required to control dust discharge within the admissible standard of poliution Ievel

7. Operatin control unit : B S .

The drum mix plant must have centralised control system with operation from acontrolcabin located adjacent to the drum mix plant. The .

- control system shuold be capable of following : S _ ' ) o T
1] Automaticcontrol of speed of each bin feeder conveyor and gate s0 asto control and regulate the flow of various grades of material
T to ensure constant and accurate proportion of aggregates. T ' :

i)  Presetand control the percentage offlow of aggregate and asphalt required as per design mx.’ )

i) Automatic detection of plant operation, failure, display of aggregate temperature; asphatt and mix temperature, aggregate flow
. ' etc. Fully automatic aggregate blendeing, bitumen/aggregate ratio control and burner control system. : -

v) Control for pre-setting the moisture content of aggregate display digitally.

V) Entire contrdl system should be such that if desired, ifwould beopm_tedmanua]ly also.

8 Surgo Silo : ' - ' _ .

The plant may have optional arrangement to store hot mix materials for at least equivalent to 30% of rated capacity to cater for any delay in

: loading the tippers. Temporary storage silo should have adequate autmoatic hydraulic unloading arrangement operated either from the
control cabin or manually with necessary safety control .
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_ ' B STANDARD TECHNICAL SPECIFICATIONS FOR ROAD WORKS ) _

Jiem No. 1 : Clearing and grubbing road length including uprooting rank, vegetation grass, bushes, shrubs, seplings and
trees girth ap in 300 mm removal of stumps of trees cut earlier and disposal of unserviceable materials By mechanical means

in area of light jungle (A) By Manual means in area of light Jungle. (B) By Manual means in area of thomy Jungle, (C) By

Mechmlical means in aréa of light Jungle & (D) By Mechanieal means in area of thorny Jungle ~ ' _

201. ~ CLEARING AND GRUBBNG

201.1. Scope : _ _ - : }

This work shall consist of cutting, removing and disposing of all materials such as trees, bushes, shrubs, stumps, roots, grass, weeds, top

organic soil not exceeding 150 mm in thickness, rubbish etc., which in the opinion of the Engineer arc unsuitaple for incorporation i the
works, from, the area of road land containing road embankment, drains, cross-drainage structures and such other areas as may be

specified; on the drawings or by the Engineer. It shall inciude necessary excavation, backiilling of pits resulting from uprooting of trées and

stumps to required compaction, handling, salvaging, and disposal of cleared materiais. Clearing and grubbing shall be performed in
advance of earthwork operations and in accordance with the requi_rements of these specifications. . ' .

201.2.  Preservation of Property/Amenities

Roadside trees, shrubs, any other plants, pole lines, fences, signs, monuments, buildings, pipelines, sewers and all highway - -

provide and install at his own expense, suitable safeguards approved by the Engineer for this purpose. :

During clearing and grubbing, the Contractor shall take all adequate precautions against soil erosion, water pollution, etc., and where
required, undertake additional works to that effect vidé Clause 306. 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 schedules for carrying out

temporary and permanent erosion control as stipulated in Clause 306.3.

1201.3.  Methods, Tools and Equipments ; : o _ : .
Only such metheds, tools and equipment as are approved by the Engineer and which will not affect the property to be preserved shall be
adopied for the Work. If the area has thick vegetation/rocs/trees, a crawler or pneumatic tyred dozer of adequate-capacity may be used

" for clearance purposes. The dozer shall have ripper attachments for removal of tree stumps. Al tree’, stumps, etc., failing within'excavation
" and fill lines shall be cut to such depth below ground level that in no case these fall within 500.mm of the subgrade. Also, all vegetation such
as roots, under-growth, grass and other deleterious matter unsuitable for incorporation in the embankment/subgrade shall be removed

the Engineer shall be cut down to 1 m below.ground level so that these do not present an unsightly appearance.
- All branches of trees extending above the roadway shall be trimmed as directed by the Engineer. S

All excavations below the general ground level arising out of the removal of trees, stamps, etc., shall be filled with suitable material and
compacted thoroughly s6 as to make the surface at these points conform to the surrounding area, - :

facilities within or adjacent to the highway which are not to be disturbed shall be protected from injury or damage. The Contractor shall

. between fill lines to the satisfaction of the Engineer. On areas beyond these limits, frees and stumps required to be removed as directed by

_ Anthills both above and below the ground, as are liable to collapse and obstruct free subsoil water flow shall be removed and their )

working_é. which may extend to several metres, shall be suitably treated. o . _ ,
201.4. Disposal of Materials : All materials arising from clearing and grubbing operations shall be the property of Government and shall
be disposed of by the Contractor as hereinafter provided or.directed by the Engineer. T ' S 5
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 nestly <tucked oo directed by the Engineér. Stacking stumps, boulders, stones etc., shall be done at specified
spots with all lifts and upto a lead of 1000 m. : ) _ . : _ . o
All products of clearing and grubbing which, in the opinion of the Engineer, cannot be used or auctioned shall be cleared away from the
' roadside in a manner as directed by the Engineer. Care shall be taken to see that unsuitable waste materials are disposed of in such a
manner that there is no likelihood of these getting mixed up with the materials meant for embankment, subgrade and:road g:onstm;tion.
201.5. Measurements for Payment : Clearing and grubbing for road &mbankment, drains and cross-drainage structures shall be
measured on area basis in terms of hectares. Clearing and grubbing of borrow areas shall be deemed to be a part of works preparatory to
embankment construction and shail be deemed 10 have been included in the rates quoted for the embankment construction item and no

separate payment shall be made for the same. Cutting of trees upto 300 mm in girth including removal of stumps and roots, and trimming

of branches of trees extending above the roadway shall be considered incidental to the clearing and grubbing operations.

Cutting, including removal of sturips and roots of trees of girth above 300 mm and backfilling to required compaction shall be measured
in terms of number according to the sizes given below = ' _ . T

) Above 300 mm to 600 mm - o i)  Above900 mm to 1800 mm

i) Above 600 mm to 900 mm - “iv) - Above 1800 mm.

_ For this purpose, the girth shall be measured 4t * height of 1 metre above ground or at the top of the stump if the height of the
stump is less than one metre from the ground. . .. '
201.6. Rates : . . S -
206.6.1 The Contract umit rates for the various items of clearing and grubbing shall be payment in full for carrying out the
Note : MOST / MORT & H specification No. means Relevant specification in fourth edition of Ministry of Road & Transport & Highways
Specification Booklet. : .
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required operations including full compensation for all labour, mate-ials, tools,. equipment and incidentals nedess{ary to complete the work.
These will also include removal of stumps of trees less than 300 mm in girth as well as stumps left over after cutung of trees carried out by
another agency, excavation and back-filling to required density, whe.e necessary and handhng. salvaging, piling and disposing of the
* cleared materials with all lifts and upto a lead of 1000 m. Y

201.6.2 . The Contract unit rate for cutting (including removal of stumps and roots) of trees of girth above 300 mm shall include
excavation and backfilling to required compaction, handlmg, salvaging pilmg and disposing of the cleared matenals with all lifts and upto
a lead of 1000 m.

201.6.3. Where a Contract des not include separate items of clearing and gmbblng. the same shall be consrdered incidental to the earth
-work items and the Contract unit pricés for the same shall be considered a inc*uding clearmg and grubbing operations.

Jtem No. 2(A) :Dismantling the existing structure including removing ‘and stackmg t.he dismantled materials as and where
directed. (A) R.C.C. work (B) Rubble masonary / Brick masonary .

1. This work shall consist of removing , as here in after set forth, existing culverts, bridges, pavements, kerbs and other structires like
guard—raﬂs. fences, utility poles, manheoles, catch basins, inlets, etc. Which are in place but interfere with the new construction or are not
suitable to remain in place, and of salvagmg and disposing of the resulting materials and backfilling the resulting trenches and pits.

2 Fxisting culverts, bridges, pavements and other structures which are within the highway a. d which are desngned to be removed
shall be remaved upto the limits and extent specified in the drawings or as indicated by the Engineer-in-charge.

3. Dlsmantalmg and removal operations shall be carried out with equipment and in such-a manner as to leave undisturbed, adjz cent
pavement, structure and any other work to be left in place. .

4. All opetations necessary for the removal of any existing structure which might endanger new construction shall be completed prior
to the start of new work.’

5. The structures shall be dlsmantaled carefully and the resultmg materials so remeved as not to cause any damage to the serviceable
“materials to be salvaged, the part of the structure to be retained and any other propemes or structures nearby. : .
6. Unless otherwise speaﬁed the superstructure portion of culverts/ bridges shall be entirely removed and other parts temoved to
below the ground level or as necessary depending upon the interference they cause to the new construction. Removal of overly-ng or
adjacent materials if required in connection with the dlsmantalmg of the structures, shall be incidental to this item, .

7. Where existing culverts/ bridges are to be extended or otherwise incorporated in the new work, only such part of the existing

structure shall be removed as are necessary to provide a proper connection to the new work. The connecting edges shall be cut, chippad
* and trimmed to the required lines and grades without weakening or damaging any part of the structure to be retained. Reinforcing bars

which are to be left in place so as to project.into new work as dowels or ties shail not be injured during removal of concrete.. :

8. Pipe culverts shall be carefully removed in such a manner to avoid damage to the pipes.

9. Steel structures shall unless otherwise provided be carefully dismantled in such a manner as to avoid damage to mernbers thereof.

If specified in the drawing or directed by the Engineer-in-charge that structure is to be removed in a condition suitable for re-erection, all

members shall be match marked by the contractor with white lead paint before dismantling end pins, nuats, loos~ plates, etc. shall be
" similarly marked to indicate their profer location, all pins, pin holes and machined surface shall be pamted with a mixture of white lead and

tallow and all loose parts shall be securely wired to adjaoed members or packed in boxes. :

10.  Timber structures shall be removed in such a manner as to avoid damage to such timber or lumber as is des:gnated to be salvaged
by the Engmeevm-charge
11. ' In removing pavements, kerbs, gutters and other structures like guard rails, fences, manholes, catch basins, mlets, etc. where
portions of the existing construction are to be left in the finished work the same shall be removed to an existing'joint or out and chipped to
a true line with a face perpendlcular to the surface of the existing strata. Sufficient removal'shall be made to provide for proper grades and_
connections with the new work as directed by the Eng1neer -in-charge.
12, All concrete pavements, base course in carriage way and shoulders etc. desagned for removal shall bé broken to pieces whose
_ volume shall not exceed 0.02 cu"blc metre and stockpiled at demgnated jodations xf the materials is to be used later or otherwise arranged °
for disposal as directed.
13. Wheredirected by the Engmeer-m—charge holes and depresswns caused by dlsmantlmgoperahons sha]l be bacldilled with excavated
. or other approved materials throughly compacted in line with surrounding area,
14.  All materials obtained by dismantling shall be th- property of Govemment. Unless otherwise spec1f' ed, nwtenals having any salvage
" value shall be placed in neat stacks of like material with the right of way as directed by the Engineer-in-charge, for which Contractor will
remain responsible for its safe custody and preservatlon for 60 days after recording measurements of the salvaged iaterials. Pipe culverts
that are removed shall be cleared and nearly piled on the right-of-way at point designed by the Engineer-in-charge.

15.  Pipe culverts that are removed shall be cleared and neatly piled on the right of way at points designated by the Engineer-in-charge.
16, Structural steel removal from old structure shall, unless otherwise specified or directed, be stored in a neat and presentable manner. -
Structures or portions thereof which are specified in the contract for re-erections shall be stored in separate piles.

17.  Timber or lumber from old structure which is designated by the Engineer-in-charge asmatenals to be shall have all rails and bolts
removed there from and shall be stored in neat piles loeations suitable for loading.

18.  All te products of dismantling operations which in the opmlon “of the Engineer- m—charge cannot be used or auchoned shall, be
dlsposed as directed, within 1 00 metres., _ _ o ) S~
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"~ 19.  The work of dismantling structures shali be’ prid ior in units mdlcated below by takmg meastrements beiore and after, as
apphcab]e

.

i - Dlsmantlmg Stone/brick/concrete (Plain and Reinforoed) masonry Cubic Metre
(i) .Dismantling flexible and cement concrete pavement. / RCC pipes - Cubic Metre

- (i) Dismantling steel structure. ) : - Tonne
- (iv) Dismantling timber structure - " Cubic Metre
v) Dismantling pipes, guard rails, kerbs, gutters and fencing. _ .. . Linear Metre
(i) Utility poles. " " Nos. -

'20 The contract unit rates for the various. items. of dlsmantlmg shall by payment in full for carrying out the required operahons
including full compensation for all labour materials, tools, equipment, safeguards and incidentals necessary to complete the work. These
will also include excavation and backfilling where necessa.ry and for handling, salvaging, piling and disposing of the dlsmanﬂed materials
within all lifts and upto a lead of 100 metres.

Item No. 2(B) :Rubble masonry / Brick masonary : -

' The relevant specifications of Item No. 2(4) shall be ol owed exoepl that specmcatlon shall be-executed for Rubble masonary / Brick '

masonry instead of R.C.C. work. -
Itere No. 2(C) Demohuon & dlsposal of unserviceable materials with all lead & lift. (n) unremforced cement concrete,
1.0, Workmanship )

1.1.. The demolition shall consist of demohtlon of one or more parts of the bulldmg as specified or shown in rhe drawings. Demolition

implies taking up or down or breaking up. This shall consist of demolishing whole or part of work including all relevant items as specﬁied
or shown in the drawings.

1.2.  The demolition shall always be planned before hand shall be done in reverse order to the one in v.huJ; the structure was
constructed. This scheme shall be got approved form the Engmeer—m-charge before starting the work This lowee s will not absolve the
contractor from the responsibility of proper and safe demolition.

1.3, Necessary propping; shoring and under pinning shall be provided for the safety of the ad]ommg work or property, which is to be
jeft intact, before dlsmantlmg and demolishing is taken up and the work shall be carried out in such a way that no damage is caused to the '

adjoining property.
1.4.  Wherever requlred temporary enclosures or parhhons shat] also be prowded Necessary precautlons shall be laken to,keep the
dust nuisance down as and where necessary.
1.5. Dismantlifig shall be commenced in a systematic manner: All materlals whlch are llkely to be damaged by droppmg from a height
or demolishing roof, masonry etc. shall be carefully dismantled first. The dismantled articles shall be propeily stacked as directed.
1.6.  All materials obtained from demolition shall be the property of Government unless otherwise specified and shall bee kept. in safe
 custody until handed over to the Engineer-in-charge.
. 1.7.  Any serviceable materials, obtained during dismantling or demolltxon shall be separated out and stacked properly as directed
with'all fead and lift. All unserviceable materials, rubbish etc. shall be stacked as directed by the Engmeer-m-charge
1.8.  On completion of work, the site shall be cleared of all debris rubbish and cleaned as directed..
2.0.  Mode of measurements and payment

2.1. Measurements of all work except hidden work shall be taken hefore demolition er dismantlmg and no allowance fori 1ncrease in
bulk shall be allowed. The demolition of litne concrete shall be measured under this item. Specification for deduction for voids, opemngs
etc. shall be on same basis as that employed for construction of work,

2.2,  All work shall be measured in decimal system as fixed in its place subject to the followipg limits; unless otherw1se stated
hereinafter : (a) Dimensions shall be measured to the nearest 0.01 mt. (b) Area shall be worked out to the nearest 0.01 sq. mt.(¢) Cubical
contents shall be worked out to the nearest 0.01 Cum.

2.3.  The rate shall mclude cost of all labour involved and tools used in demollshmg and dlsmantlmg including scaffolding. The rate '

shall also include the charges for separating out and stacking the serviceable materials properly and disposing the unserviceable materials
with all lead and lift. The rate alse includes for temporary shoring for the safety of the portion not requ1red to be pulted down or of adjommg
property arid providing temporary enclosures or portions where considered necessary.

2:4.  The rate shall be for a unit of one cubic meter.

ITEM 3-A : Earthwork for embankment including breaking clods, dressmg with all Iead and lift (excludmg watering
_ and consolidation) (a) From borrow pits within land width.
(L The land width on which the earth work is t6 be done shall-be cleared of all tree having a girth of 30 cm and less, loose, stones,
‘vegetation, bushes, stumps and all other objectionablé materials. All the materials cleared will be thee property of Government. Useful
material shall be arranged in convenient stacks along the road boundary or as directed at places within 50 metres lead, and handed over
to the department in convenient section. Unspitable material shall be burnt or otherwise disposed off by the contractor at his own cost
without causing any nuisance, inconvenience or damage to the works property or people in the neighborhood. In sil cases, the materials
shall be disposed off in a neat manner.

2. After clearing the site, the a.hgnment of the road a.ha]l be properly set out true to hne, curves, slopes. grades and sections as shown

Tl
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on the plan or directed by the Engineer-in-charge. The contractor shall provide all labours and materials such as lime, strings, pegs, nails,
bamboos, stone, mortar, concrete, etc. required for setting out, establishing. Bench Marks and giving profiles. The contractor shall be

responsible for maintaining the B, Ms. profiles alignments and other marks as long as they are required for the work in the opinion of the
Engineer-in-charge. If the contractor defaults in this respect they may be restored by the department at the cost of the contractor.

3. When an existing embankment is to be widened, continuous, horizontal benches, each at least 0.3 metre wide shall be cut into the
existing slope for ensuring adequate bond with the fresh embankment of the embankment. The dumping of material from trucks for
widening operations shall be avoided excepl in difficult circumstances when the extra width is too narrow to permit the movement of any
other type of hauling equipment.

4, The soil to be used for embankment shall be free from trees, stumps, roots, rubbish or any other objectionable materials. Only
material considered suitable by the Engineer-in-charge shall be used for the construction and that considered unsuitable other
disposed off as directed by him. The selection of the :aa'erials to be used in the construction of embankment shall be made after soil
surveys and investigations carried out by the Department The embankment sha!i consist of earth available from road side borrow pits
on either side with all lead and all lifts,

5. Location, shape and size of borrowpits shall be as indicated by the Engineer-in-charge. Pits shall not be dug continuously.
Ridges of not less than 8 metres width should be left at interval not exceeding 300 metres. Smalt drain shall be cut through the ridges of

" facilitate drainage. The outer edge of borrow pits shall be so regulated that the bottom does not cut an imaginary line having a slope of

1 vertical to 4 horizontal projected from the edge of final section of the bank, the maximum depth in any case being limited to 1.5
metres. Also no pits shall be dug within 5 metres of the loe of the final section of the road embankment.
3.1 No borrow pits shall be allowed at the following sites along the road.

(i) upto 30 metres on either side of C.D, Works.

(i} up to 15 metres on either side of cart track crossing for which approaches are to be constructed.
5.2 If there is top layer of black cotton or other objectional soils, the same shall be removed and dlsposed off elsewhere and usable
material found at lower level will only be used in the embankment.
6. The embankment shall be constructed in uniform layers not exceeding 250 mm in loose thickness. The soil shall be spread
uniformly over the entire width of the embankment, unless otherwise directed by the Engineer-in-charge. The consolidation including
watering and relling of earth work shall be carried out by the Department. The operat_iomn of Laying the succesive layer of earth shall
have to be suilably. AHl clods of hard lumps if earth shall be broken to have maximum size of 15 cm. when being placed in the
embankment and a maximum of size 5 cm when being placed in the top 45 cm of the embankment. The work of next hyer sha]l be
allowed only after the first layer below it has been thoroughly compacted.

7. Where an embankment is to be placed on sloping ground, the surface of the ground shall be benched in the steps of trenches
or broken up in such a manner that the new material shall have perfect bond with the existing surface. Where the embankment is to be

- placed over an existing road surface, the surface shall be scarified to minimum depth of a 5 cm so as to provide ample bond between the

old and new material. However when the embankment is to be placed over an old concrete pavement and lies within 1 metre of new
subgrade level the pavement shall be broken up in pieces not to exceed 0.1 m. and may be left under the new embankment,. If the
existing road surface is of granulate or bituminous type and lies within 1 mt. of the new subgrade level, the same shall be scarified to a

" depth of minimum 50 mm. so as to provide ample bond between the old and the new material.

8. To avoid interference with the construction of abutment, wing walls or return walls of eulverts/ bridge structures, the
contractor shall, at point to be determined by the Engmeer—m—charge, suspend work on embankments forming approaches to such
structures, unti! such time as the construction of the latter is sufficiently advanced to permit the completion of approaches without the
risk of interference or damage to the bridge work, Unless directed otherwise, the filling ground culverts, bridges and ofher structures

“up to a distance of twice the height of the embankment. The fill material shall not be placed against any abutment or wing wall unless

permission has been given for 14 days, the embankment shall be brought up simultancously in equal layers on each side of the
structure to avoid displacement and unequal pressure. The sequence of work in this regard shall be got approved from the Engineer-in-
charge. Where the provision of any filter medium is specified behind the abuiment, the same shall be laid in layers simultaneously with
the laying of fill material. The material used for the filter shall conform to the requirements for filler medlum and will be paid extra in
the relevant item.

9, The embankment shall be fimshed in conformity with the alignment, levels, cross sections and dimension shown on the plans ot
as directed by Engineer-in-charge. Where the alignment of the road is in a-curve, the top of the embankment shall be formed with the
super elevation and the increased width shown on the drawings or as the Engineer-in-charge may direct. Finishing operatlons shatl
include the work of shaping and dressing the shoulders, road bed and the side slopes to conform the cross section.

10. The earthwork measurements shall be paid on cross sectional measurements and computing the volumes of earth work in cubic
metres by average area method. The contractor shall sign day to day leveling work and also original cross section, longitudinal section etc.
in token of his acceptance, The working sections both longitudinal and cross of the ground shall be taken by the Engineer<in-charge before
the actual vork is started. The contractor or his authorised representative shall attend day fo day leveling work and sign with date the field
book daily, i1 token of his acceptance, If there is any dizag-eement the contractor shall inform of it in writing to the officer concerned with
specific referer.ce to the sections before starting further work. Once the work is started, no cognizance of any complaint will be taken.
Merely not signinz of level book shall not be deemed as disagreement. The Executive Engineer shall also verify levelling work to the extent
of 5% before communcement of earth work and on finalisation. The contractor. shall maintain the embankment by filling in ruts, rain cuts,
depression due to shiinkage etc. to proper formation and grade till this item is finally measured and accepted by the Department. The
measurements shall be vaken on compacted earth work. If the compaction as stipufated in para above is not done by the department ir. that
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case shrinkage from-such earth work quantity shall be deducted as per norms i.c. 10 percent after monsoon and 15% before MONSOON.

However the contractor shall have to bear loss of quantity due to all setlements as well as other types of deformations etc. if any, that might
have taken place at the time of taking the final measurements of this item. ' _ -
11.  The rate of earthwork includes, clearing jungles, dogbelling, fixing profiles, erecting necessary pillars for stones for bench marks
for levelling purpose, excavating earth from borrow areas, breaking clods, conveying and spreading earth in layers with all lead and lift,
finishing the entire embankment and incidentals necessary to complete the work to the specifications. The cutting stuff of cutting in
ordinary soil, soft murrum, soft rock, hard murrum and hai d rock shall be utilised in embankment construction under this item withiii the
lead specified in the particular item. No payment shall be made under this item for the cutting stuff used in the embankment but labour for
cutting. will be paid as per specifications in the particular item, and only balance quantity of earthwork brought from borrow areas will be
paid in this item. i - ' : o '
12,  Measurment shall be taken & Paid in Cum.

ITEM 3B Earthwork for embankment for side shoulders including breaking clods, dressing with all lead and lift (excluding
watering and consolidation) (b) From borrowpits within__ *kms. lead.

* Para 1to 3 of relevant itern 3A shall apply.

4, The soil to be used for embankment shall be free from trees. stumps,roots,rubbish or any other objectionable materials.Only
material considered suitable by the Engineer-in-charge shall be used for the construction and that considered- unsuitable other
disposed off as directed by him.The selection of the materials to bé used in the construction of embankment shall be made after soil
surveys and investigations carried out by the Department.The embankment shall consist of earth available from road-side borrow pits
on either side with all lead and all lifts and within land width in the manner specified in para 11 bellow.The road,if any required for the
purpose of haulage of earth by men,animals or vehicles will be constructed. Gf not existing}and maintained by the contractor at his own
cost. -

5. Department ill extend all necessary co-operation in helping contractor to get horrow area from nearby 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 make his own arrangement to get borrow area for borrowing earth of the quantity even by making
temporary arrangement with the private land owners. : ' :

6. The embankment shall be constructed in uniform layers not exceeding 250 mm in loose thickness.The soil shall be spread

; uniformly over the entire width of the embankment,unless otherwise directed by the Engineer-in-charge.All clods of hard lumps of

earth shall be broken to have maximum size of 15 cim.when being placed in the embankment and a maximum of size 5 cm when being
placed in the top 45 cm of the embankment. The work of next layer shall be allowed only after the first layer below-it has been
thoroughly compacted.

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

depth of minifum 50mm.so as to provide ample bond between the old and the new material.

8. To avoid interference with the construction of abutment,wing walls of culverts/ bridge. structures, the contractor shall, at
point to be determined by the Engineer-in-charge,suspend work on embankments forming approaches to such structures,until such
time as the construction of the latter is sufficiently advanced to permit the completion of approaches without the risk of interference
or damage to the bridge work.Unless directed otherwise, the filling ground culverts,bridge and other structures up to a distance of
twice the height of the embankment from the back of the embankment shall be carried out independesnt of the work on the main
embankment.The fill material shall not be placed against any abutment or wing wall unless permission has been given by the
Engineer-in-charge but in any case not until the concrete or masonry has been in position for 14 days,the embankment shall be
brought up simultaneously in equal layers on each side of the structure to avoid displacement and unequal pressure. The sequence of
work in this regard shall be got approved from the Engineer-in-charge. Where the provision of any filter medium is specified behind
the abutment, the same shall be laid in layers 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,levels,cross sections and dimension shown on-the plans or

as directed by Engineer-in-charge. Where the alignment of the road is in a curve the top of the embankment shalt be formed with the

super, elevation and the inereased width shown on the urawings or as the Engineer-in-charge may direct.Finishing operations shall

" include the work of shaping and dressing the shoulders,road_ hed and the side slopes to conform the cross section.

10.  The earthwork measurements shall be paid on cross sectional measurements and computing the volumes of earth work in cubic
meires by average area method.The eontractor shall sign day to day leveling work and also original cross sections,longitudinal section
etc,in token of his acceptance, The working sections both longitudinal and cross of the ground shall be faken by the Engineer-in-charge
before the actual work has started. The contractor or his authorised representative shall attend day to day leveling work and sign with
date the field book daily,in token of his acceptance.If there is any disagreement,the contractor shall inform of it in writing to the officer
concerned with specific reference to the sections before starting further work.Once the work is started, no cognizance of any complaint
will be taken Merely not signing of level book shall not be deemed as disagreement.The Executive Engineer shall also verify leveling

* Fill in the blank whichever is applicable from. 0.5 Km /1 Km /2 Km / 3 Km. while making the DT.R.
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work to the extent of 5% before commencement of earth work and on finalisation.The contractor shall maintain the embankment by
filling in ruts,rain cuts,depression due to shrinkage etc.to proper formation and grade till this ilem is finally measured and accepted by
the Department. The measurements shall be taken on compacted earth work. Deduction of 15% for shrinkage shall be made from gross
measured quantity if measured before first monsoon and 10% if measured after one or, more monsoon have been passed over the earth
embankment. However the contractor shall have to bear loss of deformations etc. if any due to all settlements as well as other type of
deformations etc. if any, that might have taken place at the time of taking final measurement of the item.

11. If usable approved material is available within the land width of road, the same shall be permitted for use in the road
embankment sub]ect to the following conditions :-
] The borrow pits will be so excavated as to from a road side lorrgltudmal guiter to drain the water, interrupted by such gutler

(i) 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,

(i) If there is top laver of black cotton or other ohjectionable soils, the same shall be removed and disposed off elsewhere and usable
- matetial found at the lower level will only be used in the earthen embankment; if the contractor choose to utilize this material.

. (iv) The drain should be aligned along the boundary of the land width of the road. Not pit, other than this drain, shall be dug within

5 meters of the toe to the final section of the road embankment.

) No borrow pits shall be allowed in the lenglh tn which earth obtained fro cutting from cutting is specified to be used in
embankment.

12, The rate of earthwork includes, clearing jungies, dogbelling, fixing profiles, erecting necessary pillars for stones for bench
marks for leveling purpose, excavating earth from borrow areas, breaking clods, conveying and spreading earth in layers with all lead
and lift, finishing the entire embankment and incidentals necessary to complete the work to the specifications. The cutting stuff of
cutting in ordinary soil, soft murrum, soft rock, hard murrum and hard rock shall be utiliscd in embankment construction under this
itemn within the lead specified in the particular item. No payment shall be made under this item for the cutiing stulf used in
embankment but labour for cutting will be paid as per specifications in the particular item, and only balance quantity of earthwork
brought from borrow areas will be paid in this item.

13. Measurement shall be taken & Paid in Cu.m.
ITEM -4 : Earth Work In cutting In all sorts of Soil and Soft Murrum including conveying an¢ puiting the stuff spoil bank
maintaining minimum distance of five meter between top edge .of catting an< top of bank. (a) within 200
_ metres from the ends of the cutting with all required Lead and Lift. (B) for spoil bank _
1. The land width required for the roadway, gutter side siopes and catch water gutters shall be cleared of all trees having a girth of

30 cms. and less, loose, stones, vegetation, bushes, stumps and all other objectionable materials. The roots'of trees and stumps shall be
remeved to a depth of 30 cms below the grade formation and slopes and excavation filfed up with excavated materials and compacted. All

_the materials cleared will be the property of Government. Useful materials shail be arranged in convenient stacks along the road boundary
" or as dirzcted at places within 50 mts. lead, and handed over to the department in convenient sections, Unsuitable material shall be burnt

or otherwise disposed off by the contractor at his own cost without tausing any nuisance, inconvenience or damage to the work, property
or people in the neighborhood. If the materials are to be disposed off outside the road land, necessary permission from the private land
owners shall be taken by the contractor and royalty etc, If any paid by him without claiming compensations. In all cases, the matenals shall
be disposed off in a neat manner,

2, After clearing the site, the alignment of the road shall be properly set out true to lmes. curves slopes, grades and sections as shown
on the plans or directed by the Engineer-in-charge. The contractor shall provide all labour and materials such as lime, strings, pegs, nails,
bamboos, stones mortar, concrete ete. required for setting cut alignment establishing bench marks and giving profiles. The contractor
shall be responsible for maintaining the B. Ms, profiles alignments and other stakes and marks as long as they are required for the work in
the opinion of the Engineer. If the contractor defaults in this respect even after the direction by the Engineer within the specified time, they
may be restored by the Engineer at the levels ete. If there is any disagreement the contractor shall inform of it in writing to the officer
concerned. with the specific reference to the sections before starting further work. Once the work has started, no cognizance of any
complaint shall be taken. Merely not signing of the bock «hall not be deemed as disagreement. :

3. Profiles of the section including the road side gutters 1o be excavated shall be laid at suitable intervals of 10m. to 50 m. or other
intervals as directed by Engineer to conform to the curved or straight alignment, sections, grades and side slopes. The line out shall be
clearly marked and profiles of embankments where excavated materials are to be used shall be set up with the toe line marked on each side.
The road way section shall first be excavated with vertical side for each lift and the sides slopes for that lift shall be excavated in steps. These
steps shall be smoothened to the required slope when the excavation reaches the road formation. The contracter shall on no account
excavate beyond the slopes or below the specified grade unless so directed by the Engineer in writing, If excavation is done below the

- gpecified level or outside the section, it shall not be paid for and the contractor shall be required to fill up at his own cost such extra

excavation in the road poftion, with approved materials of the embankment grade in layers, watered and fully compacted to attain
maximum density laid down for the embankment in its relevant item, The Engineer may require measurement ridges and dead
man to be left at specified intervals or places and kept intact till ordered to be removed for the purpose of check measurements, The
excavation shall be finished neatly, smoothly, and evenly to the correct lines, curves, grades, if loose shall be scarified, watered and
compacted to the same density as the embankment. The section, side slopes and caich water gutter shall be maintained by the contractor
at his own cost in such a way that the formation and gutters wiil be drained by providing for necessary diversions etc, and not damaged due
to obstruction of any drainage. Necessary passages shall be provided for leading away seepage, springs, surface flow or rainwater safely
without damaging the work. If any damage gccurs due to lefault of the contractor in this respect, he shall make good the damage at his




GBS ' . | .
own cost. If it is necessary in the execution of the work to interrupt existing surface drainage, irrigation channels, sewers or under
drainage, temporary arrangements shall be provided till such time as is necessary. The contractor at his own cost shall make. the existing
works or work in hand caused as a result of his operations or negligence shall be made good by the contractor at his own cost. Road side
gutters shail be excavated to the specified sections and shall be measured along with the main cutting in cubic meters.

4. If slides occur in the cutting they shall be removed as ordered by the Engineer. If finished slopes slide into the roadways before the
final acceptance of the work, such slides shall be removed by the contractor and shall be paid for at the contract rate for the class <{
excavation involved provided the slides are not due to any negligence of the contractor. The classification of the material in slides shalt
conform to its conditions at the time of removal and payment made accordingly regardiess of its prior condition. Care shall be taken to see
that excavation is arranged in a safe way so that there will be no risk io the workmen by slides, falling materials, boulders and coltapsing
sides etc. '

"8.  If there is traffic nearby or if there are towns and villages in the neighborhood, barricades and or traffic signals shall be provided day

and night for the duration of the work in such a way as to prevent accidents, Warning signals shall be displayed at 7mt. from the danger
point on both sides giving sufficient warning. If necessary, signalers shall be stationed at each end to regulate traffic where it is heavy.

- Measures shall be taken to see that the excavation does not affect or damage adjoining structures or property. If there is damage to

property, injury to workers, the members of the public, animals etc., due to the negligence of the contractor, he will be responsible and
liable to all the consequences including compensation. :

6.  All the excavated materiais shalt be property of Government. When the useful excavated material is to be used in embankment,
within a lead of 200 metre and all lift, it shall be directly deposited at the required location in specified layers. No handing or conveyance
charges shall be paid if the material is temporarily deposited elsewhere and subsequently conveyzd to site of deposition. The sequence of
operations at conv nient places, without interfering with the drainage in any way. If no Government land is available but the excavated
useful stuff is to be stacked temporarily before use under the same agreement, the contractor shall make his own arrangements for the

-stacking of this material not required for use on embankment or unsuitable materials may be used on his own to unifermily widen

- embankment to flatten slopes and to fill low places in the road land, if so permitied by the Engineer. Material not required for any use
. whatsoever may be disposed off by the contractor at his own cost in a manner approved by the Engineer. The excavated material shall not

be deposited within 3 m. from the top edge of slope or toe of the bank. The lead shall be measured from the junction point of cutting and
embankment up to 200 mt. on either side.

7. If the contractor does not wish to utilise the q.antity of cutting within the specified lead for any reason, then he may do the
embankment work with the earth from other sources (except borrow pits in the length of the road where cutting stuff is to be utilised) but
in that case the full or part quantity on acceptable quality stuff for which payment is made or to be made will be deducted from the net
quantity of the earth work in the embankment arrived at, within the chainage measured as above.

8. Contract raie shall be a unit of one cubic metre for the start mentioned in the wording of the item of excavation acceplably
completed, limited to the dimensions shown on the plans or as directed by the Engineer. Excavation shall be measured in its original
positions by taking cross sections before the work starts and after it is entirely completed. The quality shall be worked by the average end
area method. When the classification of the strata changes, the contractor shall bring this to notice of the Engineer, who will then verify and
if necessary take levels for the changed strata for purpose of measurement. '

(b) In Spoil Bank :Specification shall be as per Item 2(a) except that the excavated stuff shall be deposited in spoil Bank instead of using

same in road embankment.

Item No. 5 :- Earth work for embankment including breaking clods, dressing with all lead and lift and including watering,
" rolling and consolidation of sub-grade in layers at 0.M.C to required dry density including filling the depressions
which oceur during the process using Power / Vibratory roller (A) to (E) land width / 0.5 Km. / 1.0 Km. /

2.0 Km, / 3.0* Km. From borrow area within lead, :

305. EMBANKMENT CONSTRUCTION
General : .
Description: These Specifications shall apply to the construction of embankments including sub grades, earthenr shoulders and miscellaneous

backfills with apprpved materials obtained from roadway and drain excavation, borrow pits or other sources. All embankments, sub

grades, earthen shoulders and miscellaneous backfills shall be constructed in accordance with the requirements of these specifications
and in conformity with the lines, grades, and cross-sections shown on the drawings or as directed by the Engineer.

305.1 Materials and General Requirements. '

305.2.1 Physical requirements : '

305.2.1.1. The materials used in embankments, sub grades, earthen shoulders and miscellaneous backfills shall 'be sail, murrum, gravel,
a mixture of these or any other material approved by the Engineer. Such materials shall be free of logs, stumps, roots, rubbish or any other
ingredient likely to deteriorate or affect the stability of the embankme_nt sub grade.

" The following types of material shall be considered unsuitable for embankment:

I

{a)  Materials from swamps, marshes and hogs;
(b} Peat, log, stump and perishable material; and soii that classifies as OL,0LOH or Pt in accordance with 15:1498;

{¢)  Materials susceptible to spontaneous combustion;

() Materials in 2 frozen condition;

* Strike out which one are not applicabie.
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{e)  Clay having liguid limit exceeding 70 and plasticity index exceeding 45; and '

()  Materials with salts resulting in leaching in the embankment.

305.2.1.2 Expansive clay exhibiting marked swell and shrinkage, properties (“free swelling index” exceeding 50 percent when tested as

per 15:2720-Part 40 shall not be used as a fill material. Where an, expansive clay with acceptable “free swelling index” value is used as a fill
material, sub grade and top 500mm portion of the embankment just below sub grade shall be non-expansive in nature.

Any fill material with a soluble sulphate content exceeding 1.9 grams of suiphate (expressed as 503) per liter when tested in accordance
with B5:1377 Test 10, but using a 2:1 water-soil ratio shall not be deposited within 500 mm or other distance described in the Contract, of
concrete, cement bound materials or other cementations materials forming part of the Permanent Works.

Materials with a total sulphate content (expressed as 503) exceeding 0.5 per cent by mass, when tested in accordance with BS: 1377 Test
9 shall not be deposited within 500 mm or other distances described in the contract, of metallic items forming part of the Permanent Works,

+ 305.2.1.4 The size of the coarse material in the mixture of earth shall ordinarily not exceed 75mm when being placed in the embankment

and 50 mm when piaced in the sub grade. However, the Engineer may at his discretion permit the use of material coarser than this also if
he is satisfied that the same will not present any difficulty as regards the placement of fill material and its compaction to the requirements

of these specifications, The maximum particle size shall not be more than two-thirds of the compacted layer thickness.

305.2.1.5 Ordinarily, only the materials satisfying the density requiremenis given in Tabile 300-1 shall be employed for the construction
of the embankment And the sub grade. '

AR T _ __-when téated'ss per IS:2720(Part 8)
1. Embankments upto 3 metres height, not . Not less than 15.2
subjected to extensive flooding. : kN/cu.m,
2.~ Embankments exceeding 3 metres height _ * Not less than 16.0
© or embankments of any height subject to ~ kN/cu.m. ’
long periods of inundation. :
3. Subgrade and earthen shoulders/ Not less than 17.5
- Verges/backfill kN/cu.m..
Notes : ) -

(1) This Table is not apblicable for lightweight fill materials e.g. cinder, flyash etc.

L@ The Engineer may relax these requirements at s discretion taking into account the availability of materials for construction and
~other relevant factors.

3 The materials to be used in sub grade shéul_d also satisfy désign CBR at the dry unit weight Applicable as per Tabie 300-2.
305.2.2 General Regnirements : " - _
305.2.2.1 The materials for embankment shall be obtained from approved sources with preference given to materials becoming available
from nearby roadway excavation or any other excavation under the same Contract. :

The work shall be so planned and executed that the best available materials are saved for the sub grade and the embankment portion just
below the sub grade. : . :

305.2.2.2 Borrow materials: Where the materials are tb be obtained ﬁ-om designated borrow areas, the location, size and shape of these
areas shall be as indicated by the Engineer and the same shall not be opened without his written permission. Where specific borrow areas

 are not designated by the Employer/the Engineer, arrangement for locating the source of supply of materials for embankment and sub

grade as well as compliance to environmental requirements in respect of excavation and borrow areas as stipulated, from time to time by
the Ministry of Environment and Forests, Government of India and the local bodies, as applicable, shal be the sole responsibility of the
Contractor, . ’

Borrow pits along the road shall be discouraged. If permitted by the Engineer, these shall not be dug continuously, Ridges of not less thah
8 m width should be left at intervals not exceeding 300m.Small drains shall be cut through the ridges to facilitate drainage.

No excavated acceptable material other than surplus to requirements of the Contract shall be removed from the site. Should the contractor
be permilted to remove acceptable material from the site to suit his operational procedure, then he shall make good any consequent deficit
of material arising therefore, '

* The Contractor shall ensure that he does not advefsely affect the stability of excavation or fills by the methods of stockpiling materials, use

of plants or sitting of temporary buildings or structures _ _

The Coniractor shall obtain representative samples from each of the identified borrow areas and have these tested at the site laboratory
following a testing programme approved by the Engineer. It shall be ensured that the sub grade material when compacted to the density
requirements as in Table 300-2 shall yield the design CER value of the sub grade. : ' :

TABLE 300-2, COMPACTION REQUIREMENTS FOR EMBANKMENT AND SUBGRADE.

1. Sub grade-and earthen shoulders
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2. Embankment Not less ﬂ1an g5 -

3 Expansive Clays : _

a) Sub grade and 500mm.portion Not allowed.
Just below the sub grade.
. b} Remaining portion of embankment Not less than 90 _ .

The Contractor shall at least 7 working days before commencement of compaction submit the following to the Engineer for approval :
@ The values of maximum dry density and optimum content obtaified in accordarice with 18:2720(Part 7) or (Part 8) as the case

may be, appropriate for each of the fill materials he intends to use. _ :
Gy A graph of density plotted against moisture content from which each of the values in () above of maximum dry density and

optimum moisture content were determined.

(il The Dry density-moisture content-CBR. relationships for light, intermediate and heavy comp active efforts (light corresponding
: to 1S:2720 (Part 7),heavy corresponding to [5:2720(Part 8)

And intermediate in-between the two) for-each of the fill materials he intends to use in the Sub grade.
Once the above information has been approved by the Engineer, it shall form the basis for compaction.
305.3 Construction Operations :

305.3.1. Setting Qut : The embankment/sub grade shall be built sufficiently wider than the design dimension so that surplus material .

may be trimmed, ensuring that the remaining material is to be desired density and the position specified and conforms to the specified side
slopes. . .
305.3.2 Dewatering : If the foundation of the embankment is in an area with stagnant water, and in the opinion of the Engineer it is
feasible to remove it, the same shall be removed by bailing out or pumping, as directed by the Engineer and the area of the embankment
foundation shall be kept dry. Care shall be taken to discharge the drained water so as not to cause damage to the works, crops or any other
property. Due to any negligence on the part of the Contractor, if any such damage is caused, it shall be the sole responsibility of the
Contractor to repair./restore it to original condition or compensate the damage at his own cost. :
Ifthe embankment is to be constructed under water, Clause 305.4.6 shall apply.

305.3.3 Suipping and Storing. topsoii . In localities where most of the available embankment materials are not conducive to plant

growth, or when so directed by the Engineer, the topsoil from all areas of cutting and from all areas to be covered by embankment-

foundation shall be stripped to specified depths not exceeding 150 mm and stored in stockpiles of height not exceeding 2 m for covering
embankment siopes, cut slopes and other disturbed areas where re-vegetation is desired. . _ _

305.3.4 Compacting ground supporting embankment/Sub grade:

. Where necessary, the original ground shall be leveled to facilitate placement of first layer of embankment, scarified, mixed with water and

then compacted by rolling so as to achteve minimum dry density as given in Table 300-2.

In case where the difference between the sub gradé level (Top of the sub grade on which pavement rests) and ground Jevel is less than 0.5

m.and the ground does not have 97 per cent relative compaction with respect to the dry density as given in Table 300-2,the ground shall
be loosened up to a level 0.5m below the sub grade level, watered and compacied in layers in accordance with Clauses 305.3.5 and 305.3.6
1o not less than 97 per cent of dry density as given in Table 300-2. _ . -
Where so directed by the Engineer, any unsuitable material occurring in the embankment foundation shall be removed and replaced by
approved materials laid in layers to the required degree of compactiofi. . _ : .
* Embankment or sub grade work shall not proceed until the foundztions for embankment/sub grade have been inspected by the Engineer
for satisfactory condition and approved. - _ : ' ' .
305.3.5 Spreading material in layers and bringing to appropriate meisture content :
The embaakment and sub grade material shall be spread in layers of uniform thickness not exceeding 200mm compacted thickness over
the entire width of embankment by mechanical means, finished by a motor grader and compacted as per Clause 305.3.6.The motor grader
blade shall have hydraulic control suitable for initial ~djustment and maintain the same so as to achieve the specific slope and grade.
Successive layers shall not be placed until the layer uncer construction has been thoroughly compacted to the specified requirements as
in Table 300-2 and got approved by the Engineer. Each compacted layer shall be finished parallei to the final cross-section of the embank-
ment. i :
305.3.5.2 Moisture content of the material shall be checked at the site of placement prior to commencement of qompaction; if found to be
out of agreed limits, the same shall be made good. Where water is required to be added in such constructions, water shall be sprinkled from
. a water tanker fitted with sprinkler capable of applying water uniformly with a controllable rate of flow to variable widths of surface but
without any fiooding. The water shall be added uniformly and thoroughly mixed in soil by balding, dicing or barrowing until a uniform
moisture content is obtained throughout the depth of the layer. - ' : O
If the material delivered to the roadbed is too wet, it shall be dried, by aeration and exposure to the sun, till the moisture content is
acceptable for compaction. : ] . :
After adding the required amouht.qf water, the soil shall be processed by means of graters, harrows, rotary mixers or as otherwise
approved by the Engineer until the layer is uniformly wet. _ :
Clods or hard lumps of earth shall be broken to ‘have a maximum size of 75 mm when being placed in the embankment and a thaximum size
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t of 50 mm when being placed in the sub grade. : :
All permanent faces of side slopes of embankments and other areas of fill formed shall, subsequent to any trimming operatmns, be reworked
and sealed to the satisfaction of the Engineer by tracking a tracked vehicle, considered suitable by the Engineer, on the slope or any other
method approved by the Engineer, ) '
305.3.6. Compaction : Only the compaction equipment approved by the Engineer shall be employed to compact the different material -
types encountered during construction. Power or Vibratory rollers of suitable size and capacity as approved by the Engineer shall be used
for the different types and grades of materials required 1o be compacted either individually or in suitable combinations.
The compaction shall be done with the help of power roller of 80 to 100 kN static weight with plain or pad foot drum or heavy pneumatlc
tyred roller of adequate capacity capable of achieving required compaction.
When density measurements reveal any soft areas in the embankments / subgrade / earthen shoulders, further compaction shall be
_carried out as directed by the Engineer. If inspite of that the specified compaction is not achieved, the material in the soft areas shall be
removed and replaced by approved material, compacted t6 the density requirements and satisfaction of the Engineer.

305.3.7 Drainage : The surface of the emb.nkment/subgrade at all times during construction shall be maintained at such a
cross fall (not flatter than that required for effective drainage of an earthen siirface) as w111 shed water and prevent ponding.
305.3.8 Repairing of damages caused by rmn/splllage of water :

The soil in the affectecl portion shall be removed in such areas as directed by the Engineer before next layer is laid and refilled in Iayers and
compacted using appropriate mechanical means such as small vibratory roller, plate compactor or power rammer to achieve the required
density in acqordance with Clause 305.3.6 If the cut is not sufficiently wide for use of required.mechanical means for compaction, the same
shall be widened suitably to permit their use for proper compaction. Tests shall be carried out as directed by the Engineer to gscertain the
density requirements of the repaired area. The work of repairing the damages including widening of the cut, if any, shall be carried out by
the Contpactor, at his own cost, including the arranging of machinery/ equlpment for the purpose.

' 305.3.9 Finishing operations :

leshmg operations shall include the work of shaping and dressing the shoulders/verge/ roadbed and side slopes to conform to the
alignment, levels, cross sections and dimensions shown on the drawings or as directed by the Engineer subject to the surface tolerance
described in Clause 902. Both the upper and lower ends of the side slopes shall be rounded off to improve appearance and to merge the
embankment with the adjacent terrain. ‘

305.4 Construction of Embankment and subgrade under special conditions.

305.4.1 Edrthwork for widening existing road embankment :

When an existing embankment and/or subgrade is to be widened and its slopes are steeper than 1 vertical on 4 horizontal , continuous
horizontal benches, each at least 300 mm wide, shall be cut into the cld slope for ensuring adequate bond with the fresh embankment/
subgrade material to be added. The material obtained from cutting of benches could be utilized in the widening of the embankment/
subgrade. However when the existing slope against which the fresh material is to be placed is flatter than 1 vertical on 4 honzontal the
slope surface may only be ploughed or scarified instead of reserting to benching.

Where the width of the widened portions is insufficient to permit the use of conventional ro]lers, compaction shall be carried out w1th the
“help of small vibratory rollers/plate compactors/power ramnmers or any other appropriate equipment approved by the Engineer.
305.4.2 Earthwork for embankment and subgrade to be placed against sloping ground :-

Where an embankment /subgrade is to be placed against sloping ground, the latter shall be appropriately benched or ploughed/scarified

, as required in Clause 305.4.1 before placmg the embankment/subgrade material.

For wet conditions, benches with slightly inward fall and subsoil drains at the lowest pomt shall be provided as per the drawmgs, before the
f.s is placed against sloping ground.

Where the contract requires construction of transverse suhsurfaoe drain at the cut-fill mterface, work on the same shalf be camed out to
Clause 309 in proper sequence with the embankment and subgrade work as approved by the Engineer.

' 305.4.3 Earthwork over existing road surface :-

Where the embankment is to be placed over an existing road surface, the work shall be carried out:as indicated below:-

@  Ifthe existing road surface is of granular or bituminous type and lies within 1 m of the new subgrade level, the same shall be scarified
to a depth of 50mm or more if specified, so as to provide ample bond between the old and new material ensuring that at least 500 mm portion
below the top of new subgrade level is compacted to the desired density.

i) I the existing road surface is of cement concrete type and lies within 1 m of the new subgrade level the same shall be removed
completely. X
(iiiy TIfthe level difference between the existing road surface and the new formation level is more than 1 m. the existing surface shall be
permitted to stay in place without any modification.

305.4.4 Embankment and subgrade around structures :-

To avoid interference with the construction of abutments, wing walls or return walls of culvert/bridge structures, the Contractor shall, at
points to be determined by the Engineer suspend work on embankment forming approaches to sach structures, until such time as the
construction of the latter is sufficiently advanced to per:ai. the compietion of approaches without the risk of damage to the structure.

l Unless directed otherwise, the filling around culverts, bridges and other structures upto a distance of twice the height of_ the road from the’
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back of the abutment shall be carried out independent of the work on the main embankment. The fill material shall not be placed against
any abutment or wing wall, unless permission has been given by the Engineer but in any case not until the concrete or masonry has been
in position for 14 days. The embankment and subgrade shalt be brought up simultaneously in equal layers on each side of the structure to
avoid displacement and unequal pressure. The sequence of work in this regard shall be got approved from the Engineer. '
The material used for backiill shall not be an organic soil or highly plastic clay having plasticity index and liquid limit more than 20 and 40
respectively when tested according to 15: 2720 (Part 5) .Filling behind abutments and wing walls for all structures shall conform to the
general guidelines given in Appendix 6 of IRC: 78. :
Where the provision of any filter medium is specified behind the abutment, the same shall be laid in layers simultaneousty with the laying
* of fill material. The material used for filter shall conform to the requirements for filter medium spelt out in Clause 2502/309.3.2 (B) unless:
otherwise specified in the Contract.
Where it may be impracticable to use conventional rollirs, the compaction shall be carried out by appropriate mechanical means such as
smmall vibratory roller, plate compactor or power rammer. Care shalt be taken to $ee that the compaction equipment does not hit or come too
close fo any structural member so as to cause any damage to them or excessive pressure against the structure.
305.4.5 Construction of embankment over ground incapable of supporting construction equipment.
Where embankment is to be constructed across ground which will not support the weight of repeated heavy loads of construction
equipment, the first layer of the fill may be constructed by olacing successive loads of material in a uniformly distributed layer of a minimum
thickness requited to support the construction equipment as permitied by the Engineer. The Contractor, if so desired by him, may also use
suitable geosynthetic material to increase the bearing capacity of the foundation. This exception to normal procedure will not be permitted
where, in the opinion of the Engineer, the embaskments could be constructed in the approved manner over sach ground by the use of
lighter or modified equipment after proper ditching and drainage have been provided. Where this exception is permitted, the selection of
~ the material and the construction procedure to obtain an acceptable layer shall be the responsibility of the Contractor. The cost of
providing suitable traffic conditions for construction equipment over any area of the Contract, will be the responsibility of the Coniractor
and no extra payment will be made to him: The remainder of the embankment shall be constructed as specified in Clause 305.3.
305.4.6 Embankment construction under water : ) )
Where filling or backfilling is to be placed under water, »nly acceptable granular material or rock shall be used unless otherwise approved
by the Engineer. Acceptable granular matertal shall consist of graded, hard durable particles with magimum particle size not exceeding
75mm. The material should be non-plastic having uniformity coefficient of not less than 10. The materiai placed in open water shall be
deposited by end tipping without compaction,

305.4.7 Earthwork for high embankment :-

In the case of high embankments, the Contractor shall normally use the material from the specified borrow area, In case he désh'es to .use
- different material for his own convenience, he shall have to carty out necessary soil investigations and redesign the high embankment at
his own cost. The contractor shall then furnish the soi) test data and design of hlgh embankment for approval of the Engineer, who reserves
the right to accept or reject it.

Where required, the contractor shatl surcharge embankments or other areas of fill w:th approved material for the periods spec:ﬁed in the
Contract. If settlement of surcharged fill results in any surcharging

Material, which is unacceptable for use in the fill being surcharged, laying below formatlon level, the Contractor shall remove the
unacceptable material and dispose it as per dll‘ECthl‘l of the Engineer. He shall then bring the resultant level upto formation level with
acceptable materials.

305.4.8 Settlement period :-_Where settlement period is specified in the Contract, the embankment shall remain in place for the required
settlement period before excavating for abutment, wing wall, retaining wall, footings, etc. or driving foundation piles. The duration of the
required settlement penod at each location shall be as provided for in the contract or as dwected by the Engineer.

305.5 Plying of Traffic : :

Construction and other vehicular traffic shall not use ™ prepared surface of the embankment ancl/or subgrade without the prior
permission of the Engineer. Any damage arising out of such use shall, however be made good by the Contractor at his own expense as
directed by the Engineer.

305.6 Surface Finish and Quality Control of Work :-

* The surface finish of construction of subgrade shall conform to the requirements of Clause 902. Control on the quality of matesials and
works shall be exercised in accordance with Clause 903. '

305.7 Subgrade Strength :- :

It shail be ensured prior to actual execution that the borrow area rnatenal to be used in the subgrade sansﬁes the requirements of design
CBR.

Subgrade shall be compacted and finished to the design strength consistent with other physical requirements. The actual laboratory CBR
values of constructed subgrade shall be determined o1 undisitiurbed samples cut out from the compacted subgrade in CBR mould fited
with cutting shoe or on remouided samples, compacted to the field densny at the field moisture content.

305.8 Measurements for Payment :-

Earth embankment/subgrade construction shall be measured separately by taking cross sections at intervals in the original position
hefore the work starts and after its completlon and cornputmg the volumes of earthwork in cubic metres by the method-of average end
areas.
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The measurement of fill material from borronr areas shall be the difference between the net quantities of compacted fill and the net

_quantities of suitable material brought from roadway and drainage excavation. For this purpose, it shall be assumed that one cu.m. of

suitable material brought to site from road and dramage excavation forms one cu.m. of compacted fill and all bulking or shrinkage shall be-
ignored. .

Construction of embankment under water shall be measured in ¢u.m.

Construction of high embankment with specified material and in specified manner shalt be measured in cum,

Stripping including storing and reapplication of topsoil shall be measured in.cu.m. _

Work involving loosening and recompacting of ground supporting embankment/subgrade shall be measured in cu.m.

Removal of unsullable material at embankment/subgrade foundation and replacement with suitable matenal shalt be measured in Com.
Scarifying e:uqung granular/bituminous road surface shall be measured in Square metres.

Dismentaling and removal of existing cement concrete ‘pavement shall be measured vide Clause 202.6.

Filter medium and backfill material behind abutments, ng walls and other retammg structures shall be measured as ﬁmshed work in
position in cu.m.

305.9 RATES : o T . - : ' .

The Contract unit rates for the ilems of embankment and subgrade construction shall be payment in full for carrying out the required
operations including full compensation for :

@ Costof arrangement ofland as a sounce of supply of material of required quantity for constructlon unless prowdecl olher wise in the
contract

(i)  Setting out;

(i) Compactmg ground supporting embankment/suugrade excepl where removal and replacement of unsuitable material or loosenmg
and recompacting is involved;

{iv)  Scarifying or cutting mntmuous honzontal benches 300mm wide on sxde slopes of emstmg embankment and subgrade as apph
cable; .

(v)  Cost of watering or drying of material in horrow areas and/or embankment and subgrade during construction as required; :
(vi}  Spreading in layers, bringing to appropriale moisture content and compacting to specification requirements;
(vii) Shaping and dressing top and slopes of the embankment and subgrade including rounding of corners;

Aviii) Restricted working at sites of structures;

(ix) Working on narrow width of embanknient and subgrade;

(x} Excavalion in all soils from borrow pits/designated borrow areas including cleanng and g'mbbmg and lransporhng the material to
embankment and subgrade site with all lifts and leads unless otherwise provided for in the contractor.

. & All laboyr, material, tools, equ1pment and incidentals necessary to u..omplete the work to the Specn' cations;

xi) Dewatering; and
{xiii} Keeping the embankment/ comnpleted formanon tree of water as per Clause 311.

In case the Contract unit rate specified is not inclusive cf all leads, the unit rate for transporting material beyond the initial lead as
specified-in the contract for construction of embankment and cubgrade shall be inclusive of full compensation for all labour, eguipment,

- tools and incidentals necessary on account of the addmona! haul or transportation invelved heyond the specified nmtlal lead.

Measurement shall be taken and paid in Cu.m.

Iten: No. 6(A) : Rolhng & watering of earthwork in layers with Power. mcludmg filling in depressmns which oceur durmg the
process. Layer not exceedmg ___ mm.

1. For spreading materials in layers and bringing the appropriate moisture content, the embankment materizls shafl be spread-
uniformly over the entire width of the embankment in layers not exceeding 250mm in loose thickness. Successive layers of embankment
shall not be placed until the layer under construction has been thoroughly compacted Lo the requirements set down here under -

Moisture content of the materials shall be checked at the source of supply and if fouad less thanthat specified for compaclion, the
same, shall be made good eithier at the source or after spreading the soil in loose thickness for compaction. In the lattér case, water shall be -
sprinkled directly fromn a hoseline or from a truck mounted water tank, anc. flooding shall not be permificd under ary circumstances,

If the materials delivered t:: the road bed is 1 +» - %ét it shall be dried, by evaporatmn and exposure to the sun. till the mmslure
content is brought done to acceptable standard for compaction Shoulil circumstances arise. Where owing 1o wet weather, lile rnoisture
content cannot be reduced to the required level by the above procedure, work of compaction shalt be suspended. .

Moisture content of each layer of soil shall be checked in accordance with 1ST 2720 (Part-l) and unless otherwise mentionec. shall
be so adjusted, making due allowance for evaporation losses, that at the time of the compaction it is in the range of I percent to 2 percent
below the optimum moisture content determined in accordance with IS! (Part-VI1). Highly expansive rlays shall however be compacted ai
2 to 4 percent above the optimum moistire content

. Alter adding the required amount of water, the soil shall be p:oces.,ed by means of hafrows, rolary mixers or as otherwise
approved until the Iay(“ is uniforinly wet. Clods or hard lumpq of carth shall be broken to have maximum 5i e of 150mm when being piy ccd
in the lower layers of the embankment and a maximum size of 60mun when being placed in the Lop . 5 m(.ter portion of the einbankn.en

o I Y
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below the subgrade. - :

Hauling equipment shall be dispered unlformly over entire surface of the previpusly constructed layer to minimize cutting of.
uneven compaction Where the embankinent is to be constructed on low area ground that will not support the weight of trucks of other
hauling equipment, the lower part of the fill should be constructed by dumpling successive loads in a uniformiy dlstnbuted layers ofa

thickness not greater than that necessary to support the hauling equipment while placing subsequent layers
2. COMPACTION :

Only compacting equipment approved by the Engineer- 1n—charge shall be employed to compact the matenals The contractor shall
demonstrate the efficiency of the plants he intents to use for carrying out compaction trials. -

Each layer of the materials shall be thoroughly compacted to the densities spemﬁed in Table 1.2 Table
12 Compactaon reqmrements for embankment,

1

1. . Top 0.5 meter portnon of embankment below Not less than 100,
o subgrade level and shoulders. _ _
2. Other poition of embankment. R Not less than 95
3. Highly expensive class . 85to 90 '
Subseqient Tayers shall 66 placed only after fimished I# er hias been fested according to M.O.S.T. specification clause accepted by .

the wngineer-in-charge.
When density measurements reveal any soft areas in the embankment further compaction shall be carried out as directed by the Engineer-

in-charge. If insite of that the specified compaction is not achieved, the materials in the soft areas shall he removecl and replaced by
approved materials and compacted to the densnty requirement to the satisfaction of the l‘ngmeer in-charge. )
3 Measurements for Payment :

Consolidation of earth embankment construction shaIl be measured by taking cross section at intervals in the original pesition
before the work starts and after its completion and computing of the volume of earthwork in cubic mcters hy the method of average and
areas. The measurement of fill material from borrow are a shall be the difference between the net quantities of sitable materials brought
from roadway and drainage excavation: For this purpose it shall be assumed that one cubic meter ¢f suitable materials brought to site from

* roadway and drainage excavation from one cubic meter of compacted fill und all bulking or shrinkage shall be ignored Slnppmg mcludmg
storing and reapplication of top soil shall be measured as volume in cubic meter.
4, The contract unit rate includes cost of mechamcal roller required for consolidation jncluding ail ]abour. equlpments fuel, h:re
charges. tolls, and incidentals necessary.
Item No. 6(B) :-Rolling & watering of earthwork i~ lavers with wbratory roller 80 kN to 100 kN stati¢ weight including filling

' in depressions which occur durin 1 _e precess. Layer not exceeding ___ »
‘Relevant specification of Item No. 5(A) shall be follwed except that, wbratory roller 80 KN to 100 KN static welght shall be used mstead of
Power roller.
l'I‘EM- : Earthwork in cutﬂn’g including preparing the slope and camber and stacking or utilising the cutling stuff in
bank as directed up‘to 200 mt., from the end of cutting with all lead and lift (i) Hard Murtum

r (1) - Paralto 8of ltem Earth work in cutting in all sort of soil” shall apply except that the work shall be carried out-in hard murrum.

. (9) - Earth work in cutting shall be made in hard soil such as stiff heavy clay, hard shale Or compact nuITum, requiring grafting tool
or pick or both and shovel, closely applied and gravel and rubble stone having maximum diameter direction between 75 and 300 mm and
soft conglomerate. The classification of cutting shall be decided by the Engineer-in-charge and his decision shall be binding on the

- contractor, Mode of measurement shall be measured after removal of ever burden by tucking cross scction at suitable intervals in the
original position before the work starts and after its completion areas. Payment shall be made in CMT basis. The rate shall include the cost
of labour tools to complete the job.

ITEM-8 : Earthiwork in cutting including preparing the slope and camber ancl stacking or uﬁlising the cutﬁng stuff in

: ~ bank as directed up to 200 mt. from the end of cutting with all lead and lift (i) Soft Rock (not requiring

blasting)

1) Para 1 to 8 of ltem “Earth work in cutnng in all sort of soil” shall apply except that the work shall be camed out in soft rock.

o) Earth work in cutting shall be il soft rock such as lime stone, sand stone, literate, hard eonglomerate ot other soft rock which may

be quarried or split with crow bars, boulders which do not require blasting and any rock which dry state may be hard, requiring biasting

but which when wet becomes soft and manageable by means other than blasting. The c]assxﬁcatmn shall be decnded by the Engineer-in-

charge and his decision shall be final and binding on the contractor. _

(10>  Mode of ineasurement shall be measured afl.er removal of over burden by laking cross sections at suitable intervals i in the original

position the work starts and after its completion and computing *he volumes in eubic meter by method of average and areas, payment shall

be made on CMT basis. The rate shall include the cost of labour, 10ols to complete the job, Na,ne of the works : .

Item No. @  :- Box culling the road sutface tp proper slope and camber for making a basc of road work including removing the
excavated siufl deposning on the road side slope as dlrecled up to 5O mt. lead. ) _




GBS : Sl K

The sub grade / sub base / base to receive the water »ound macadam course shall be prepared to the specified gfade and camber and

* * made of dust énd other extraneous materials. Any nets of soft places shall be corrected irl on approved manner and-rolled until firm.

I e e e

'
—

Cutting shali be paid on cross section area as established by the longitudinal level and cross sections for this purpose. The work shall be
started after the initial longitudinal section of the ground and cross sections are taken and recorded. _ )
The final surface shall confirm to proper profile, camber and super elevation etc. as directed by the Engineer. ‘The earthwork shall be'paid
on sc_tctional measuremerits, cross sectional etc. _t_aken. . . o

No allewance or payments shall be made for materials excavated prior to the taking of level by the Engineer. _
The rate is inclusive of cutting in all soil and murrum including removal of all. shrubs, jungle cutting, cutting stuff in slopes, side drain bank
etc. complete. : : . . _ _ L . -
This item also includes the clearing the sides and demarking the line as per requirement and cutting out the existing tress on the road side,
not extra payment will be paid for. : o : - E .

At the time of preparing final bill, the road formation in embankment and cutting shall have be perfect condition true to grade, camber and
side slope duly dressed and damages due to rain cuts etc. during entire working period shall- have to be done by the contractor. )
The work taken in length shall be completed in all respects viz. width, grades, camber, side drains, side slopes etc. and measurements for
incomplete work shall not be taken otherwise. : ) - : - . o

_ 1.0 Mode oﬂ' JMeasumment& Paymerit: . _ - _ o
The unit rate box cutting shall include the cost of all materials, tools and plant required for excavation in all type of soils in grade and
camber, line and levels and finishing as per direction of the Engineerin-charge, excavation and all other incidental expenses for producing.
item of box cutting of specified breadth and depth and grade to complete the item or its components. as shown on the drawings and

: according to these specifications. . o : ) . L
The box cuiting shall be measured fo_r its cross section area and compacting volumes in cubic metres by the method of average areas.
The rate will be made on Cubic Meter basis of the finished work. B - o '
TTEM - 10 Excavation for foundation up to 1.5 m depth including sorting out and stacking of useful material and dispos-

- ing stuff 50 metre’lead. (A) in loose of soft soil (B) in dense or hard soil. . h
1. . Excavation for structures shall Consist of the removal of material for the construction of fourdations for culverts, retaining walls, cut
of walls pipe culverts and other similar structures, in accordance with the requirements of these specifications and the lines and dimensions
shown on the drawing or as indicated by the Engineer-in-charge. The work shall include all necessary sheeting,shorting, bracing draining
an pumping and the removal of all logs, stumps, grubs £1d ather deleterious matter and obstrictions necessary for placing the foundations,
trimuning bottoms of excavations, backfilling and clear g ap the site and the disposal of all surplus material.
2. After the site has been cleared the limits of excavation shall be set out true to lines, curves and slopes.

3. Excavation shall be taken to the width of the lowest step of {he footing. The contractor at his own expense shail put up necessary
shoring,strutting and planking or cut slopes to a safer angle or both with due-regard to the safety of persons and works and to the
satisfaction of the Engineer-in-charge. ' _ _ _ _
4.  The depth to which the excavation is to be carried out shall be as shown, on the drawings. unless the type of material encounted is
such as to require changes, in which case the depth shall be as ordered by t_h(: Engineer-in-charge. : . ' :

5. Where waters is, mel with in excavation due to stre'ar. flow, seepage springs, rain or other reasons, the contractor shall take
adequate measures such as bailing, pumping, constructing diversion channels drainage channels, and other necessary work to keep the
foundation trenches dry when so required and to protect green concrete/masonry against damage by erosion or sudden riskr of water

* + Jevel. The method to be accepted in this regard and other details there of shall e lefi to the choice of the contractor but subject to approval

of the Engincer-in charge, Approval of the Engineer-in charge shall, however, not relicve the contractor of the responstbiil - for the
adeq xacy of dewalering, und protection, arrangements and for the quality an safety of the work. _ :

6.  P. aping from the interior of any foundation enclasures shaltbe done in such manner as to preclude the possibility of the movement
of water through any fresh concret: No pumping sha: . permitted during the placing of concrete or for any period of at least 24 hours

liereafier, unless it is done from a suilable sump-separated from the concrete work by a water tigint wwa'l or other simular manus.

7. The botiom of the foundation shall be leveled both longitudinally and transversely or sicpped as directed by the Engineer-in charge.

Before footing is laid, the surface shall be slightly watered and rammed, i the cvent of excavation having been made decper than that

shown on the drawings or as otherwise ordered by the Engincer-in-charge, the exira depth shall be made-up with concrete or sasonry of

the foundztion grade at the cost of the contractor. Ordinary filling shall not be useil for the purpose of bringing the foundation to level.
. there dee any slips ur blows ib the excavation these shall be removed: by the contractor at his own cost. - :

8.  leartovms, villages and all frequented places, trenches and toundation pits shall be sceurvly fenced, i:wowded with prop-r caulisn

signe ard marked with red lights at night to avoid ‘accidents, The contractor shall he required to take adesuate protectize nieast res Lo see
“that the excavation operations do not affect or damage adjoining structures. ’ .

9, - Backfilling shall be done with approved material afier concreie or masonty is fudly set and carried outin such a way as not to cause

under thrust on any part of the structure. All space between foundation masonry or concrete and the sides of excavation shall be refilled

- tathe o_rigil_]a!' surface, making due allowance for settlement in 250 1am lovse layers. Which shall be watered and compacted.

10, 211 the cxcavated materials shall be the property of the Government. Where the excavated material is directed to be used in the
consituction of cmbany- ent, it shat’ be directly depo. e - at the required locations, o

v




11. - All.uséful materials, not intended for use in the bank, shall-be stacked neatly on Government land as directed by the Engineet-in-
charge within 50 metres lead. Unsuitable and surplus materials not intended for use in any part of the road shall be disposed off as directed
by the Engineer-incharge. _ o o : .

12. FExcavation for structures shall be measured in cubic metres for each class of material en- countered, limited to the dimensions
shown on the drawings or as directed by the Engineerin-charge. Excavation over increased width, cutting of slopes, shoring, shattering
and planking shall be deemed as convenience for the Contractor in executing the work and shall not be measured a_nd paid for separately.
13. The contract unit rate for the items of excavation for structures shall be paid in. full for carrying out the required operations
including. _ .

1. Seiting out -

2. Construction of necessary shoring and bracing and their subsequent removal:

3. Removal of all logs stamps, grubs and other deleterious matter and obstructions for placing the foundations including trimming of
_ Bottoms of excavatim;s; _ : : _ . . . .
L4 Foundation sealing, dewatering including pumping; R . . : L
5. Bacifilling, clearing up the site and disposal of all surplus material within all lifts and leads upto 100 metres; o
6. . All labour, materials, tools, equipment, safeguards and incidéntals necessary to complete the work to the specification.
14, Excavation shall be for ordinary soil such as vegetable or organic soil, turf slit, and loam, clay, mud, plat, black cotton soil, soft
shale of soft murrum a mixture of these and similar reaterial which yields to the ordinary application of pick and shovel, rake or other
ordinary digging rquipment. Removal of gravel or any other nodular material having diametre in any one direction not exceeding 75 mm
oceurring in such strata shall bedeemed to Be covered under this category. The classificaion of excavation shall be decided by the
Engineer-in-charge and his decision shall be final and binding on the Contractor, . : : co
ITEM - 11 ~-DO- in hard murrum ’ _ . :
1.0 Para 1 to 13 of the item of excavation for foundation in all softs of soil shall apply. - o
14.  Excavation shall be in hard soil such as stiff heavy clay, hard shale or compact murrum requiring grafting tool or pick or both and
* shovel. Closely applied and gravel and rubble stone having maximum diametre in any one direction between 75 and 300 mm and soft
conglomerate. The classification of excavation shall be decided by the Engineer-in-charge and his decision shail be final and binding on the-
Contractor. . : ' o .
ITEM - 12 - DO - in soft rock _ . - :
1. Para 1 to 12 of the item of excavation for foundation is all sorts _oJ soil shatl apply. _ o : .
14, Excavation shall be in soft rock such as limestone, sand stone, laterite, hard conglomerate or other softer disintegrated rock
which may be quarried or split with crow bars, boulders which do not requiring and any rock which in dry state may be hard, requiring
blasting but which when wet becomes soft and manageable be means other than blasting. The classification of excavation shall be décided
by the Engineer-in-charge and his decision shall be final and binding on the Contractor.
ITEM - 13 - DO - in hard rock - L _ _ '
1. Fira 1 to 13 of the item of excavation for foundation in all sorts of soil shall apply.
14. . Excavation shall be in any rock or boulders for which the use of mechanical plant for blasting is requireu. The classification of
. excavation shall be decided by the Engineer-in-charge and his decision shall be fian! and binding on the. Contractor. Merely the use of
explosives in excavation will not be considered as a reason for higher.classification unless Dblasting is clearly necessary in the opinion of the -
Engineer-in-charge. - 5 . _ . o ' ) )
15. In the opinion of the Engineer-in-charge where blasting is prohibited for any reason, excavation shall be carried out by chiselling,
wedging or any other agreed method. _ : L o ' .
16. Blasting shall be carried out with the written ve-mission of the Engineer-incharge. All the statutory law, regulation rules, etc.
pertaining to the acquisition, transport, storage, handling and use of explosives shall be strictly followed. .
17. The Contractor may adopt any method or methods of blasting consistent with the §afety and job requirements, after approval from
the Engineer-in-charge. ' _ : ' T i o
18. - The magazine for the storage of explosives shall be built to the designs and specifications of the Explosives Department concerned
and losated at the approval site, No unauthorsied person shal! be admitted into the magazine which when not in use shall be kept securely
locked. No matches or inflammable material shall be allowed in the magazine. The magazine shall have an effective lightning conductor.
The following shall be hang in the lobby of magazine. _ : : : -
(a) . A copy of the relevant rules regarding safe storage both in English and in the language with which the workers concerned are
familiar. : _ . ' ) N ' :
(b A statement of upto date stock in the magazine.
(c) A certificate showing the last date of testing of the lightning conductor,

(d) A notice that smoking is strictly prohibited. _ - . . o
19, In addition to these, the Contrctor shall also o'-serve the following instructions and any further additional instructions which may
be given by the Engineer-in-charge and shall be responsibie for damage to property and any accident which may occur to' workmen or the

public on account of any perations connected with the storage, handling or use of explosive and blasting. The El_lgineer-in-charge shall
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frequéntly check the Conl:ractqr‘s compliance with these pr_ecautions .

20.  All the materials, tools and equipments used for blasting operations shall be approved type The Engineer-in-charge may specify .

the type of explosives to be allowed in special cases. The fuse to be used in wet locations shali be sufficiently water resistant as to be

unaffected when immersed in water for 30 minutes.The rate of burning of the fuse shall be uniform and deafinitely known to permit such
a safe length being cut as will perniit sufficient time to the fires or reach safely before explosion takes place. Detonators shall be capable of

' giving efiective blasting of the explosives. The blasting powder explosives, detonators etc. ashalt be fresh and not damaged due to dump.,
moisture or any other cause. They shall be inspected totally and removed immediately, :

21. The blasting operation shall remain in the charge of competent and experienced supervisor and workmen who are thoroughly

acquainted with the handling explosives and blasting operations. . Toe

22, The blasting shall be carried out during fixed hours of the day preferably during the midday lunch hour or at the close of the

warks as ordered in writing by the Engineer-in-charge. The houts shall be made known to the people in the vicinity. All the charges shall

be prepared by the man in charge only. _ . _ : .

23. Red danger flags shall be displayed prominently in all directions during the blasting operations. Peaple exept those who actually
~ light the fuse, shall be prohibited from entering this areas. The flags shall be planted 200 meters from the blasting site in all directions and

all persons including workmen shall be execluded from the flagged area at least 10 minutes before the firing, 2 warning whistle being

sounded for the purpose. SR :

24. The enlarge holes shall be drilled to required depths and in suitable places. Blasting should be as light as possible consistent with
through breakage of the material necessary for economic loading and hauling. Any method of blasting which leads to overshooting shall
be-discontinued. . _ N : : o
25, When blasting is done with powder, th fuse cut to the required length shall be inserted into the hole and powder dropped in. The -
powder shall be gently tampered with copper roads with rounded ends. The explosive powder shall then, be covered with tamping
materials which shall be tampered light but firmly. ' ' '

26. When blasting is done with dynamite and other high explosives, dyniamite cartridges shall be prepared by iwserting the square
cut end of a fitse into the detonator and finishing it with nippers at the open 2nd, the detonator gently pushed into the: primer leaving 1/3rd

" copper tube exposed outside. The paper of the cartridge shall then be closed up and securely bound with wire, or twine,. The primer shail
bie housed into the explosive. Bore holes shall be of such size that the cartirdge can easily go down. The holes shall be cledred of all debris
and explosive inserted. The space of about 20 cm. above the charge shall then be gently filled with dry clay, passed home and the rest of the
tamping formed of any convenient material gently packed with a wooden hammer. : : - '

27. Atatime, not more than 10 such charges will be prepared and fired. The man in charge'shall blow a whistle in a recogmised manner
for cautioning the people. All the people shall then be required to move to safe distances. The charge shall be lighted by the man in charge
only. The mean in charge shall count the numbers explosions, He shall satisfy himself that all the charges have been exploded before
allowirig the workmen to go back top the work site, ' -

28, In case of a misfire, the following procedure shall be observed.

(1) Sufficient time shall be allowed to account for the delayed blast. The man incharge shall inspect all the charges and determine the

missed charges. _ ' : T o

(2) i itis the blasting powder charge it shall be completely flooded with water. A new hole shall be drilled at about 45 cm from the old
~hole and fired. This should blast the old charge should it not blast the old charge the procedure shall be repeated till the old charge is

blasted. : . - ' : :

()  Incase of charges of gelatin, dynamite, etc. the man in charge shall gently remove the tramping and the primer with the detonator,

A fresh detonator and primer shall then be used to blast the charge alternatively the hole may be cleared of 30 ¢m. of tamping and the

direciion then ascertained by placing a stick in the hole. Another hole may then be drilled 15 cm away and parallel of it,. This hole shall then

be charged and fired. The misfired hole should explode at the same time. The man in charge shall at once report io the contractor’s offic

and Engineer-incharge all cases of misfire, the cause of the same and what steps were taken in connection therewith.

+29, If a misfire has been found to be due to defective detonator or dynamite, the whole quantify in thé box from which defective article
- was taken must be sent to the authority by the Engineer-incharge for inspection to ascertain whether all the remaining materials in the
box are also defective. . - : '

30. A careful and day to day account of the explosive shall be maintained by the coni:ractor in the approved register and manner which
shall be open to inspf_:etion by the Engineer-in-charge at all times. _ '
31. Excavation shall be measured after removal of over burden by taking cross sections at suitable intervals in the original position
before the work starts and after it completion, and computing the volumes in cubic meters by the methods of average end areas; Where it
is ot feasible to compute volumes by this methoed because of erratic location of isolated deposits, the volumes shall be computed by other
accepted methods. At the option of the Engineer-in-charge, the Contractor shali leave depth indicators during excavation of such shape
and size, and in such positions as directed so as to indicate the original ground level as accurately as possible. The contractor shall see that
these remain intact till the final measurements are taken. Where cross sectional measuements could not be taken due to irregular
_configuration, or where the rock is admixed with other classes of materials, the volumes shall be computed on the basis of stacks of
excavated rubble after making 40 percent deduction therefrom, . _ '
. ITEM-13 (B) : Filling available excavated earth (excluding rock) in trenehes, plinth, sides of foundations ete. in layers not
exceeding 20 cm. in depth consolidating each deposited layer by ramming and watering. _ _ S
1.0 The earth to be used for filling shall be free from salts, organic or other foreign matter. All clods of earth shall be broken.’
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2.0 As soon as the work in foundation has been eompleted and measured, the site of foundation shall he cleared of all debris, stone,
motar droppings etc. and filled with earth in layers not exceeding 20 cms. each layer shall be adequately watered, rammed and consolidated
before the succeeding layers is laid. The earth shall be rammed with iron rammers where feasible and with the butt ends of crow-bars,
where rammer can not be used. With iron rammers finished level, the surface shall be flooded with water for atleast 24 hours and allowed
to dry and then rammed and consolidated. : :

3.0 The excavated stuff of the selected type shall be allowed to be used in filling the trenches and plinth under no c-ircuurﬁstances black

cotton soil be used for fiing.

4.0 The payment shall be made for filling in trenches and plinth. No deduction shall be made for shrinkage or voids, if consolidated as
instructed above, - : . _

5.0 The rate shall be for a unit of one cubic metre. :
ITEM-14 Exira for dewatering in foundation etc. as directed. ' :

1.0 Where water is met within excavation due to stream flow, seepage, springs, rain or other reasons, the contractor shall take adequate
measures such as bailing, pumbing, to keep the foundation trenches dry when so required and protect green concrete/masonry against
damage by erosion or sudden rising of water level. The methods to be adopted in this regard and other details thercof shall be left to the

choice of the contractor but subject to approval of Engineer-incharge shall, however, not relieve the contractor of the responsibility for the -

adequacy of dewatering and protection arrangements and for the quality and safely of the work.

2.0 Pumping from the interior of any foundation enclosure shall be done in such a manner as to preclude the possibility of movement of
water through any fresh concree. No pumping shall be permitted-during the placing of concrete or for any period of atleast 24 hours
thereafter, unless it is done from a suitable pump separated from the concrete work by a water height wall or other similar means.

"3.0 The pfieasi:rements shall be paid on Cubic Meter basis for each class of materials encounterd.
4.0 . The rate includes the cost of dewatering including pumping. _ .
ITEM - 15 (A) : Supplying and Stacking murrum binding materials including materials on road side including filling boxes
" .with all lead & lift et¢. complete. ' i ' _

1. Material for the purpose shall be of approved quality. Any material which is found iriferior shall be rejected and thé contractor shali
remove such rejected material 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 gritty. : : . o

2.  The material shall be got approved by the Executive Engineer prior to collection on site. It shall be free from-all rubbish, dust and .

any organic materials as well as clods 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 use bindage in W.B.M. road construction shall

have P, value of less than 6 as determined in accordance with IS 2720 (Part-V). The material to be used should be got tested prior to its

use in road construction. Testing charges shall be borue by the contractor, ) _

3, River or nala or sea sand required for the work shall be clear, sound, properly, graded, free from organic materials silt 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 sand shall be well graded. ’

The payment shall be made on Cubic Metre basis. o

4. . Stacking shall be done by filling in the standard steel boxes of 2mx 1.5mx 0.5 m size which shall be supplied by the Depértment if .

available on rent. Otherwise contractor shall make his own arrangement. No deduction for voids shall be made from the grade measurements.
Where any doubt exists as to whether the quantity of stacks of murrum in an hectometre is not confirming with the cubic content of the
standard pharas (2 x 1.5 x 0.5 M) the samie shall be got corrected by the contractor if so ordered by the Engineer-in-charge for which no
extra payment shall be claimed by the contractor. If the quantity of murrum in any stack in a particular hectometre is found to be less than
the standard measurements viz., 1.5 cmt. the entire collection in the hectometre shall be paid on the basis of the quantity s 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 require:hent shall be c‘arriéd’out.-in 2 KM. length before 'spreading"lh'le
oollection shall always, be commenced at one end of the .M. and be carried continuously toward the other end unless the Engineer-in-
charge shall direct otherwise. . ' ‘ : . _
6.  Thepayment 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, meastired and finally accepted by the Department. The spreading of materials shall not be
allowed till the materials ar fully stacked and com_ple_ted kilometer wise. i - o

:7. " The rate includes cost of collection, conveyance to the site with all lead and lift and filling the boxes including all labour, tools,
equipment and other incidental expenses. : ' '

8.  The rate quoted are inclusive of all shall such tools, du_tieé. fees, royalties, taxes etc. .
"Hem-15(B) :  Supplying and Stacking hard murrum/ ‘sand/yellow earth/ binding materials on road site including filling
- boxes with all leads and lifts etc. complete on site of work as per specification. ’

1. The materials for the purpose shall be of approved quality.Any materials which is found inferior shall be rejected and the
contractor - shall remove such rejected materials from the site at his own cost. The material shall be approved by the Executive .

Engineer or his authorised agent.
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Para 3 to 8 of item No. 15 shall apply. o S N . ' .
The sand used as ctust shall be as per C.B.R. Report. ’ )

9. The mea'surements shall be taken on cubic metre basis.

ITEM NO 16 : Supplying standard size stone aggregate. o

ITEM NO.16(A) Supplying and stacking of hand broken stone coarse aggregates chippings etc of hard stone of size 25mm.to 90
' mm size nominal size free of disintegrated pieces, deleterious and organic matter including Filling boxes with

_ all Tead and lift etc complete for W.B, M. road. i : .
1. The stone metal shall be obtained from quarries approved by the Executive Engineer prior to collections. The :netal shall be of
approved quality with all leads and lift. The metal shall be obtained from hard tough, sound durable,stone of close te. wre as is locally
available and reasonably free from decay and weathering.Pieces of the stone shall be angular and roughly cubical in shape and
round,clongated or flaky materials shall be allowed. The size of metal shall be 25 mm to 90 mm and shall be hand broken. All unsound

weathered or distintegrated stone obtained form the upper surface layer of the quarry or other layers of boulders shall be rejected.

‘2. The samples of metal collected from approved quarries shall be got tested at Government recognized laboratory as may he directed

to the contractor at his own cost. The-test results shall conform to the standard requirements laid down for metal to be used for W.B.M.
work. ' . '

physical requirement for standard size metal shall conform to the: ults indicated in the Table below :-

3. The test res
ARTIN _ad’S _aaOEEOOOO,s e C G T TS, _-H
(a} Los Angeles IS 2386 Part IV - 50% (Maximum)
Abrasion Value - : '
_ Aggregate Impact value " IS 2386 Part-TV or40% (Maxinmum)
(b) Flakiness Index 1S 5640 15% (Maximum)
. - —15-2386-Part—t -
Frequency of test shall be as per Ministry of Surface Transport Specifications.
4, The grading requirements of the metal to be used for WB.M. shall be as under ;

83 \\\\\\\_\_\\\\\'\‘&\ .

The size of metal for W.B.M shall be 25 mm to 90 mm. wherein tolerance limit for oversize shall be up to 10% and that for lower size should
be up to 10%. S ' . S _
5. Wherever any doubt exists as to whether the ahove reguirements are satisfied, in whole or any part of the collection, metat shall be
got screened by the contractor at his own cost, if so ordered by Engineer-in-charge. . o
6. Stacking shall be done by filling in the standard steel boxes of 2mx 1.5 m x 0.5 m size which shall be supplied by the Department if
available on rent. Otherwise contractor shall make his own arrangements. No deduction for voids shall be made from the gross measurements.
Where any doubt exists as to whether the quantity of siacks of metal in any hectometre is not confirming with the cubicat content of the
standard pharas (2mx 1.5mx 0.5 m) shall be got corrected by the contractor if so ordered by the Engineer-incharge for which no extra
"payment shall be claimed by the confractor, If the quantity of metal in any stack in a particular 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 metal shall be done in a manner
as directed by the Engineer-in-charge. Collection of meial shall be completed i two heclometre wise as per the final requirement and
measurement shall be recorded two hectometere-wise, Until the quantity of metal as per the final requirement is not collected in any two
consecutive HM. and std. boxes are not filled in compietely in two hectometres, measurements shall not be recaried anr paymients shall
not be done. : .
7. For road work complete staking of metal as per requirement shall be carried out in 2 Km. length before spreading. ‘The metal stacks
shall be measured and recorded and got cross checked by othér Deputy Executive Engineer-as per rules before spreading. The collection
shall always, commence at one end of the Km. and be carried continuously towards the other end unless the Engineer-in-charge shall
direct otherwise. . o C s
8. The payment shall be on cubic metre basis without deduction for veoids. The coniractor shall maintain all stacks in regular and
proper size till the whole materials shall not measured and finally accepted by the Department. The spreading of materials shall not be
allowed till the materials are fully stacked and completed kilometer wise. B ) _
-9, The rate includes cost of collection, conveyance to the site with all lead and lift and. fitling the boxes including all 1zhour, tools,
~ equipment and other incidental expenses. The rates quoted are inclusive of all such tools, duties, fees, royalties, taxes, eic.
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ITEM 16 (B) Supplying & stacking of hand broken crushed stone aggregate Chippings etc of hard stone of 40mm to 63mm

size nominal size free of disintegrated pieces, deleterious and organic matter including filling boxes with all
lead and Bft etc. complete for road work.

Parato 1 to 9 of item of hand broken metal size 25 mm to 90 mm size wﬂ] apply except the size of metal menuoned in para 1 and the
" table of grading requirements. These will be as under

@ Paraltosnzewlllbc40mm to 63 mm. instead of 25 mm. to 90 mm. in para 1.
] {4) e grading requirements of the metal tohe used for W.B.M shall be as und

1 40 mm to : 75 mm
63 mm ' - 63mm
50 mm
40 mm '
25 mm

The size of metal for W.B.M shall be 40 mm. to 63 mm. wherein tolerance limit for oversize shall be 10 pervoent and that for jower size should
be upto 15 percent and below 25 mm it shall be upto 5 percent.
10. Standard for acceptance at reduced rate and rejection shall be as under
(@)  Retained on 63 mm. square mash sieve : :
Not more than 30%
+ {b)  Retained on 75 mm. square mash sieve :
Nothtélg will be retained & 100% metal shall be pass through the sieve, For the over size metal payment at reduced Rate shoulcl be made
as under :
(A) 9% of acéepted tender rates for the metal reta,ined between 10% and 20% square mesh sieve of 63 mm. gauge.
(B) ~ 75% of accepted tender rates for the metal retained more than 20% and upto 30% on square mesh sieve of 63 gauge.
If more than 30% of metal is retained on specified sieve, (i.e. 63 mnt. square sieve) the stack shall be re]ected Also if any stone aggregate :
retained on 75 mm. sieve the stack shall be rejected. .
The quality for which reduced rate will be applicable is the quantity retained on the above mentioned square mesh sieve and not the whole
quantity.
For example in a stack of 1.5 cum. metal if 18% is retained on square mesh sieve of the prescribed size (i.e. 63 mm) the reduced rate of 90%
will be applicable to 0.27 cu.m. only and the balance quantity size shall be paid for the accepted rates for standard size metal,
Before any secured advance for metal is paid to the contractor, the metal shall have to be tested for its quality in the laboratory. Contractors’
request for such secured advance will be considered only after test results of metals are received and results are satisfactory.
[{As per Government circular No, SSR 1070-1B-191-22-S of 5-3-92]

ITEM 16 (C)  Supplying and Stacking of machine Crushed Stone agpregate Cluppmg etc of hard Stone of 20 to 50 mm
~ nominal size free of disintegrated pieces, deleterious-and organic matter (for bitumen surface dressmg etc.) as per LR.C. Code
inciuding filling the boxes with all lead and lifi etc. complete. :
1.  The field of M.C. metal shall be of approved quarry as shown onthe quarry chart aswell as approved by the Executwe Enginéer prior
. to collection.
2. TheM.C. metal shall be hard, tough, sound, durable, bIack trap field metal of close texture, free f:rom decay and weathering, Each .
piceeé of the stone shall be angular and roughly cubical in shape and round elongated or flaky material shall be rejected. No round or oblong
* pebbles or angular chips larger or smaller than specified size shall be allowed. !
3. All unsound, weathered or disintegrated stone obtained from the upper surface layer of the quarry or other layer of boulders shall
be rejected. The physical requirement for standard size metal shall cenform to the test results indicated in para 3 of item 4.
* 4.  The M.C. metal shall be as nearly uniform in size as possible and shall conform to following minimum requlrements of passing
through the rings : . .

5, Wherever and doubt exists as to whether the above requirement are sansfied in whole or part, the collection of M.C. metal shall be
got screened by the contractor if so ordered by the Executive “ngmeer and for whlch no extra payments shall be claimed by the
contractor.
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6.  Any collection which does not fully satisfy the above reqﬁirements is liable to be rejected a]togeﬂ;er._

7. - Stacking shall be done by filling in the standard steel
the gross measuremems. . .

pharas of 2.00 % 1.50 x 0.50 metre and no deduction of voids shall be made fro‘m

8. Regular stacks shall be done by the contractors on a fairly level ground. All the stagf;s'shall be marked by white wash immediate on

being measured and recorded by the Engineer-in-charge.

9. The rate includes blasting the rock, it any, breaking the metal, stacking, measuring in pharas etc. complete. _
ITEM - 16 (d) - Supplying & stacking machine crushed stone aggregate chipping etc. of.hard stone of 25 mm to 40 ram

nominal size free of disintegrated pieces. deleterious

and organic matter including filling the boxes with all lead and lift etc.

complete on site of the work for bituminous surface dressing etc. as per LR.C. Code.

t that gradation of
AN

10 mm ' : 0.5

Aggregate shall

T

er.

o -

be as und

ITEM-16(e) :  Supplying and stacking of quarry spauls materials at site including filling hoxes, with all lead and life.
1. The quarry spauls shall be approved quarry as approved by the Ex.Engineer prior to collection, Filling of !:goxes.' shall not be

allowed till the metal is broken to the specified site.

.2, The quarry spaul shall be as uniform in size as possible. The quarry spaul shall be hard, tough, solid, durable of black trap quarry

of close texture, free from decay and weathering, The stone shall be angular and roughly cubical in shape and round elongated or flaky
materials shall be rejected. No sound or long rubble or angular chips smaller than specified size shall be allowed. - ° ’

3 All unsound, weathered or disintegrated stone obtaned from the under surface layer of the quarry or other layers of boulders

' sl;al} be rejected.

4.  Wherever any doubt as to whether above requireme

*

nt are satisfied in whole or part of the collection it shall be got screened by the

Contractor if so ordered by the Executive Engineer, and for which no extra payment shall be claimed by the coptractor..

5. Any collection which does not fully satisfy the above requirements is liable to be rejected all together.

6.  Stacking shall be made by the Contractor by steel pharas of 2ZM X LS M x 0.5 M and no deduction of voids shall be made from the

gross measurements. -

7.  Regular stacks shall be made by the confrabtor_en a fairly level ground. All the stack shall be marked by white wash immediately
_ont being measured and recorded by the Engineer-incharge. . .

8. The rate includes blasting the rc_)ck, if any, breaking the quarry spauls, stacking measuring in pharas etc. complete. _

9.  Stacks shall as per actual requirements and any materials in excess shall have to be transported by the contractor at the places

directed by the Executive Engineer at the risk and cost of the confractor, ' ' ) _ B

10. While stacking materials the depositing should commeace at one end of the KM, and carried continuously towards the other end

unless the Executive Engineer ghall direct otherwise and a

s a rule measurements shall be taken after metal for half kilometer or Km. has

been fully collected. Any fraction of these distance shall not be measured up.

11. The measurements shall be recorded in on Cum. basis & shall be paid accordingly.
ITEM.16(0  Supplying and stacking rubble of hard stone on road side with all leads and lift as directed. _
1.  Therubble stones shall be black in colour, shall be hard, tough, sound durable and of close texture, free from cracks and it shalt be

obtained from the approved quarries.

2. The rubble cbtained from the top smﬁce of the quarry is soft one and hence sucﬁ soft v_arietf shall not be accepted. Ail unsound

weathered or disintegrated stones obtained from the uppe:

- portion of the quarry shall be rejected. :

3.  The quarry shall be well ﬁrotected shall be dug by removing all the katcha and weathered stuff till approved quality of materials is

available. _ ) o
4. The length and breadth shall not exceed 1/ (1,2) ti

mes ihe thickness of the stones.

5. The rubble stacks shall be made on a fairly level ground and stacks shall be so made that rubble stones are stacked as close as
possible so as to leave no excessive voids and no hollows are left out. o '

6. The tendency to prepare the stacks by keeping excessive voids or keeping hollow places shall not he tolerated,
7. The stacks shall be uniform in length and breadth and top portion shall be in levgl so that height at.any point is uniform.
8. All the stacks shall be of standard dimensions which shall be prescribed by the Executive Engineer deduction for voids shall not be

made.

9.  The rubble shall be got approved By the Executive Engineer, prior to collector on site or otherwis;e it is liable to rejection for which

no claim shall be entertained,
10. ‘The contractor shall maintain ali stacks in regular

and proper sizes till the whole material is coﬂecled. Measured and finally accepted




{ 30 F—
GBS N—r
byithe department 15 percent spauls will be allowed for filling in interstices. :
11. The rubble shall be stacked in quantities as per hectometre wise reqmrement as directed by the Executwe Engmeer or his age nt.

12. Measurement shall be given only when the full quantity of a half kilometer isstacked measurements shall be recorded and pald only
- once in a hectometre and no piecerneal measurements shall be recorded and paid.

13. Stacks shall be made as per actual requirements and any material in excess shall have to be transported by the contractor at the
‘places directed by*the Executive Engineer at the risk and cost of the contractor.

ITEM:16 (G) : Suppyling and stacking of rubble including rubble dumping as and where required as directed.

1.0 Stone shall be hard, sound, free from cracks, decay and weathering and shall be freshly quarried from an approved quarry. Stone
with round surface shall not be used, The length of stone shall not exceed three times its height and the breadth on base shall not be
greater than three fouth of the thickness of wall nor less than 15 cm. The rubble shall be stacked in chhattas manner on fairly levelled
ground as and where directed as per the instruction of the Engineer-in-charge. 16% for voids shall be deducted from gross measured
quantity. The rate includes all labours, materials, tools and eqmpments, dumpmg the rubble and all other mmdenta! expenses occured.
The payment shall be made on cmt. basis.

ITEM-16 ( H) : Supplying and stacking unscreened gravel on site of work etc. as directed.

The unscreened gravel shall be obtained from quarries approved by Executive Engineer prior to collection. The material shall »e of
approved quality with all lead and lift. The matenal shall be clear ancl free from organic matenal site, clay etc. and shall be got apr ovd
" from Engineer-in-charge. '

Wherever any doubt exists as tawhether the above reqmrements are satisfied is work orany part of the coﬂectlon it shall be rectified by
the conctractor at his own cost, if so ordered by Engineer-in-charge.

Stacking shall be done by ﬁllmg in the standard steel boxes of 2 mt. x 1.5 mt. x 0.5 mt. size Whl(‘.'h shall be supplied by the department if
-available on rent otherwise constractor shall make his own arrangements. No deduction for voids shall be made from the gross measurements.
Where any doubt exists as to whether the quantity of stacks of material in any hectometer is not confirming with the cubical content of the
standard pharas (2 mt. x 1.5 mt. x 0.5 mt.) shall be got corrected by the contractor if so ordered by the Engineer-in-charge for which no
extra payment shall be claimed by the contrator. If the quantity of material in any stack in a particular Hectometers is found to be less than
the standard measurements viz. 1.5 cmt. the entire collection ir: the Hectometer shallbe paid on the basis of the quantity so found, Regular
stacks shall bé done by the conctmctor on ;fa:rly level ground Stacking of matenal shall dune in a manner as dlrected by the Engmeer in-
charge. :

For road work complete stackmg of material as per requirements shall be carried out in 2 k.. length before spreading. The material stacks
shall be measured and recorded and got cross checked by the other Deputy Executive Engineer as per rules hefore spreading. The
collection shall always commence at one end of the k.m. and be carried out continously towards the other end unless the Engineer-in-
charge direct otherwise.

The payment shall be made on cubic metre basis without deduction for vmds/ ‘The contractor shall maintain all stacks in regular and
proper size till the whole materials shall not measured and finally acoepted by the Department. The spreading of materials shall not be
allowed till the materials are fully stacked and completed kilometer wise.

" The rate includes cost of collection, conveyance to the site with all lead and lift and filling the boxes mcluclmg all labour, tools, equip: ients
and other mmdental expenses. The rates quoted are inclusive of all such tools, duties, fees, royalties, taxes etc. '

ITEM-17 : Carting and stackmg of scarcity hand broken metal on site with all lead including filling the boxes.

The stone metal shall be obtained from stacking-of securlty metal which is broken in previously scarcily period carting shall be done as per
instruction of Engineettin-charge.

Stacking shall be done by fillirig the standard steel boxes of me % 1,5mx6.5 m size whlch shall be supplied by the Department, if avallahle,

on rent otherwise contractor shall make his own arrangement and no deduction for voids shall be made from the gross measurements.

Where any doubt exists as to whether the quantity of stacks of metal in any ‘hectometer is not confirming with the cubical content of the

- standard para (2m x 1.5m x 0.5 m) shall be got corrected by the contractor, if so order by the Engineer-in-charge, for which extra payment _
shall be claimed by the contractor. If the quantity of metal in any stack in particular Hectometer is found to be less than the standard
measurement viz 1.5 cm, the entire collection 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 metal shall be done in a manner as directed by the Enginecr-incharge. The .
standard size box measurement for aggregate will be recorded as final and no subsequent charge will be permitted.

The payment shall be made on cubic meter 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 accepted by the Department. The rate includes conveyance to the site with’
all lead and lift and filling the boxes including all labour, tools, equipment and other incidental expenses.

ITEM -18: - Spreading Soft munum/munum/‘sand/yellow/eanh/bmdage or road crust filling the gaps in metal arid levehng
© to camber and gradient as directed,

Spreading of material shall be started after the full supply in a particular KM. is collected, measured and recorded in the measuremnent
< books. Permission of the Engineerin-charge. shall be obiained before ‘spreading. It shall be seen that the formation is dressed 1 » the
requlred camber and grade. If the murrum is to be spread over the metaled surface then the spreading shall be uniform and as its |.as to
act as binding surface, it shalt be used for filling the interstices of metal and forming a smooth running surface as far as poss:bie Mt rrum
blindage shall be specified as blindage shiall be spread evenly with a twisting motion of the baskets. No more Murrum shall be useq then
spec:ﬁed as hlmdage The rate is for 0SS measuremems and no deducuon of vowls shall be made I, the murrum is to be spread over -
eimbank a3 35U ; Nou 3 4 + A 1A Leus_dm&uihuhe_linmmm
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charge and as per required width and thickness. The contractor shall make good all une\renness, depression, projections etc. dunng
consohdatlon work. Rate of this item includes all these operation except.consolidation, The payment shall be made on. cmt. basis,

- 19 (A) : Spreading the stone aggregates for soiling and W.B.M. including filling the interstices to required camberand
gradient (excludmg spreading of blindage) (i) 40 mm to 63 mm size H.B.Stone n@egates (H.B.y Gii) 2{ mm
to 90 mm size H.B. stone aggregate. (iii} Chipping \ramng from 6 mm to 25 mm size (iv) 20 mm to 5l)n1m :
size crushed. .

1. Metal shall not be spread without permission of the Engmeer-m-charge Metal should be spread under careful supervision by
trained coolies.Contractor shall see that uniform spreading as per collection of metal is done. The contractor shall spread the metal fully

. from the stacks without keeping any balance unless directed by the Engineer-in-charge to keep some stack in balance for making good

unevenness or depressions during rolling works. To ensure that the material is spread to the required thickness, the road surface shall be
marked out in to length-over which the contents of heaps are to be spread. The bounds of earth or murrum (one on either side) shall be laid
with a distance between them equal to the width of road to be metaled and shall be enough to prevent the loose metal from spreading -
during consolidation as well as to retain water used for consolidation. Payment for bunds will be made in the respective item.

-2, The metal (including old metal) shall be screened and rubbish, dust, grass shall be removed and spread evenly on the prepared

surface in grade and camber by using camber board efc. so as to ensure.that the surface is teue to camber and grade. At least two camber
by using camber boards shall be in use at site. The surface shall be checked at every 50 ft. by means of template while the correctness of
the camber in between shall be tested by string and corrected as required. Between the straight lengths and the curves in camber of road:
to superelevation shall be made very gradually as may be directed by the Engineer-in-charge. -

3. The spreading of metal shall proceed only 200 mt. (max.) advance of the rolhng operations. The collect:on and- spreadmg of the
metal shall not be carried out in one and the same kilometer.

4. At the time of rolling all surface irregularities, ‘wllows,depresswns, humps etc. shall be strmght The spreadmg of metal in

* required layer shall be done by the contractor. The rate for this item shail be pald on cmt. basis and mcludes all the above operation- with

all lead and lift except consolidation.

© Item-19 (B) : Spreading tha stone amregates for sonlmg and W.B,M. including filling the mﬁershces forming the surftce to

required camber and gradlent by paver finisher (Labour charges only but including hire and operaung charges
of paver).

Specification same as item No.19(A) except that metal or stone aggregate shall be spread by paver ﬁmsher am.l not r:amlally Besides all the
labour charges, the rate also includes the hire and operanng charges of pa\rer The contractor shall have to make is own arrangement for
procuring appropnate paver.

Ttem-19 - (C) :  Spreading quarry spauls in grade & camber complete

1. The quarry spauls shall be only be allowed to be spread after the wntten permission of the Execuhve Englneer is obtained.
2. The permission for spreading the metal shall be given by the Executive Engineer if
@ The full quantity of a particular mile(kilometer)is completely collected.

(ii) The collection of metal is also completed in the adjoining two miles Kilometers)
(iti). The measurements are recorded in the Measurement book.
3. Q.5. shall if required, be screened, if contammg rubbish dust, grass ete. it shall than be fi IIed in basket & conveyed where requlred

and spread evenly on the prepared surface be given twisting motion to the basket at the time of spreading. The surface shall then (15 m)
Ly means of templates and strings as well as with camber boards and spirit Jevel.

4. - Between the straight length and curves and at the meeting points of the convex and concave portions of the reverse curves, the
change in camber of the road, due to super elevations shall be made as well as with camber boards and spirit level.

5. At the time of spreading Q.S: a small quantity (about 4 to 5 percent) of metal as directed,shall be retained at the first instance. It
shall be spread later on after partial consohdated as required to nec’ufy the camber and to fill up the hollows if any. No extra amount shall

be paid for this. R
6. - Measurements shall be paid as per the measurements of collection less the quanhty remamed to be spread and on cublc metre

_ basig,

- 7. The rate includes the cost of screening the Q S.if any spreadmg, sectionmg. with template and adding reserved quota of metal

while rolling is in progress for making good hollows and camber.

8, The surface shall be brought to the required camber which shall be checked at every 50 ft.(15 M .} by means off templates of while
the necessary of the in between shall tested by strings and corrected as required.

9. The centre line shall ﬁrst be marked in the subgrade wh1ch is properly consolldated and has uniform camber and grade as
required, .

10. The Q.S. shall be laid for a smalt length on 25 ft 8M Y and then the edge stones shatl be laid.

11. Pegs shall be driven on either side of the road and Jomed with smngs true and parallel with a distance. between they equal to the
width be laid with oversize metal Similarly.

12, The Q.5, shall be laid as close as possnble s as too leave minimum possible interstices and voids.

13. Before rolling is atlowed on soling the side berms shall be filled upto the top of the soling and at Jeast 30" (1 m.) on elther suie S0
as to prevent metal layer getting disturbed a. imes during rolling. The rate is inchisive of all the operations as stated above.
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ITEM-20 Rolling & Consolidating water bound macadam (except laterite & kankar) incl. watering not exceeding 150

mm thickness (main layer including binding materiats) including filling in depression which occur during the
process with power roller exceeding 8.0 M.T. but not exceeding 12.0 M.T. . '

1. Irhmediately following the spreading of the coarse aggregates: rolling shall be with three wheeled power rollers of 8 to 10 tonne -
capacity or tandem roller or equivalent vibratory roller. The weight of the roller shall depend upon the type of the aggregate and be
indicated by Engineer-in-charge. : o
- 2. Except on super elevated portions where the rolling shall proceed from inner edge to outer, rolling shall begin from the edges

. gradually progressing towards the centre.First the edge/edges shall be compacted with roller running forward and backward. The roller
shall then move inwards parallel to center line of the road.in successive passes uniformly lapping preceding tracks by at least one haif the -
‘width. . . ' o _ :
3. Rolling shall continue until the aggregate is thoroughly keyed and the creeping of the aggregate ahead of the rolier is no longer
visible. During rolling slight sprinkling of water may be done,if necessary.Rolling shall not be done when the sub-grade is soft or yielding
or when it causes a wave like motion in the sub-grade or sub-base course. : : ' S

4. - The rolled surface shall be checked transversely and longitudinal with templates and any irregularities corrected by looseningr
the surface, adding or removing necessary amounts of aggregate and rerolling until, the entire surfacé conforms to desired camber an-
grade. In no case shall the use of screening be pgrmitted to make up depression. -

5. The blindage material where it is required to be used shiall be applied successively in two or more thin layers at a slow and uniforn

rate. After each application, the surface shall be copiously sprinkled with water, the resulting slurry swept in with hand brooms o1
mechiamical brage:s to fill the voids properly and rolled, during which water shall be applied to the wheels of the rollers if necessary to wash
down the biading material sticking to them. These operations shall continue until the resulting slurry after filling of voids,forms a wave

ahead of the moving roller. :

6. After the final compaction of water bound-macadam course the rq.ad ghall be aflowed to dry overnight.Next morning hungry spots
shall be filled with screenings of binding materials as directed lightly sprinkled with water if necessary and rolled. No traffic shall be

* allowed on the road until the macadam has set.The Engineer-in-charge shall have the discretion to stop hauling traffic from using the
completed water bound macadam course if in his opinion it would cause excessive damage to the surface, - :

I Paymient will be made on Smt. basis of the finished work and shall include cost of watering,rent of machinety cost fuel, wages of
- drivers and cleaners and murrum bund etc. ' ) - '
ITEM NO. 21 - Construction of granular sub-base by providing close graded material / coarse graded materjal, mixing by mix
T in place method, mixing in 2 mechanical mix plant at OMC, carriage of mixed material to work site spreading
" in uniform layers with motor grader on prepared surface and compacting with smooth wheel roller or vibratory
power rollor, to achieve the desired density, complete as per Technical Specification Clause 401, '

401. Granulai‘ sub Base
Scope:- _ - . . ) o _
This work shall consist of laying and compacting wellgraded B.T. material on prepared subgrade in accordance with the requirements ¢

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-bas
hereinafter) as necessary according to lines, grades and cross-sections shown on the drawings or as directed by the Engineer.

" 401.2 Materials:-

The material to be used for the work shall be natural sand, murrum, gravel, crushed stone or combination thereof depending upon the
grading required. Materials like crushed slag crushed concrete, brick metal and kankar may be allowed only with the specific approval of
the Engineer. The materials shall be free from organic or other deleterious constituents and conform to one of the three gradings given in -
Table 400-1. ’ : ' : : .

‘While the gradings in Table 400-1 are in i'espect of close-graded granular sub-base materials, one each for maximum particle size of 75 mm,
53mm and 26.5 mm, the corresponding gradings for the coarse graded materials for each of the three maximim particle sizes are given at

" Table 400-2. The grading to be adopted for a project shall e as specified in the Contract. S
401.2.2  Physical requirements :- ' : - o S : '

* 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 111). The water absorption value of the coarse aggregate shait be determined as per 1S: 2386 (Part 3), if this value is greater
than 2 per cent, the soundness test shall be carried out on the material delivered to site as per 1S: 383. For Grading Il and III maferials, 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 veids content of 5 percent. - . .' S

S
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9.5 mm 3565 " 50-80 - © 6595
475mm 25.55 S 4065 50-80
236mm - . 2040 - 3050 40-65

 0425mm - 1025 . 1525 - 2035
0.075 mm ' 310 ' 30 - 310
CBR Value (Mmlmum) 30 25 -20

_TABLE 4w2 GRAD[NG FOR COARSE GRADED GRANUIAR SUB BASE MATERIALS

475 mm - - 1030 1535 ' 2545

236 mm .- .= : ' -
0.425 mm = - A

0.075 mm .o<10 <10 ) 3 ) . <10
|CBR Value (Minimum) . 30 25 ' 20 -

Note -The material passing 425 micron {0.425 mm) sieve for all the three g'radmg when tested accordmg to IS: 2720(Part 5) shall ha\r\
liquid limit and plasticity index not more than 25 and 6 percent respectively.

40X.3 Strength of sub-base:-

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

When directed by the Engineer, this shall be verified by perfonnmg CBRtestsin the laboratow as required on specimens remolded at field
dry density and moisture content and any other tests for the “Quality” of matenals, as may be necessary

401.4 Construction Operauons

401.4.1 ' Preparation of subgrade:-

" Immediately prior to laying of sub-base, the subgrade already finished to Clause 301 or 305 ab applicable shall be prepared by removing all
vegetation'and other extraneous matter, lightly spnnkled with water if ncoessary and rolled with two passes of 80-100 kN smooth wheeled
roller, _

Spreading and eompachng

The sub-base material of grading specified in the Contract shall be;spread on the prepared subgrade with the heip of & motor grader of
adequate capacity, its blade having hydraulic controls suitable for initial ad;ustment and for maintaining the reqmred slope and grade
during the operation or other means as approved by the Engineer.

When thé sub-base material consists of combmahon of materials mentioned in Clause 401.2, 1 mlxmg shall be done mechanlca]ly byth .
mix-in-place method. .
Manual mixing shall be permrtted on}y where the w1dlh of laying is not adequate for mechanical operations as in small sized jobs. The

. equipment used for mix-in-place construction shall be a rotavator or similar approved equipment capable of mixing the material to the

"desired degree. If so desired by the Engineer, trial runs with the equipment shall be carried out to establish its suitability for the work.

Moisture content of the loose material shall be checked in accordance with 18:2720 (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 guantities to
variable widths of surface or other means  approved by the Engineer. According to need to obtain required Compaction & as per instructions
of Engineer-in-charge Contractor shall use required Rollers in order to obtain required compaction and as per instructions of Engineer-in-

charge, contractor shall use smooth wheeled / vibratory roller of 80 to 100 KN static weight. Rolhng shall commence at edges & progress
towards centre for portions having crossfall on both sides.

Each pass of the roller shall uniformly overlap not less than one third of the track made in the preceding pass During’ rollmg, 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 rol]er shall not exceed 5 Km. Per hour,

Rellmg shall be continued till the density achleved is at least 98 per cent of the maximum dry density for the matenal detennmed us per

18:2720(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 T?Jes. ridges, cracks or loose material. All loose‘ segregated or otherwlse defective areas

shail be made good to the full thickness of Iayer and re-compacted. .

e e R — e e e
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"401.5 Surface Finish and Quality Control of Work:- _

The surface finish of-construction shall conform to the requirements of Clanse 902.

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

401.6 Arrangeménts for Traffic :- '_ ' - . '

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

401.7 Measurements for payment :- :

During sub-base shall be measured as finished work in position in cubic mel:res

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

RATE:- -

. The contract unit rate.for granulér sub-base shall be paymént in full for Ming out the required operati'ons including full compensation
for ' s

()  making arrangements'for traffic to Clause 112 excej)t for initial treatment to verges, shoulders and construction of diversions;
(i) furnishing ail materials to be incorporated in the work including all royalties, fees, rents where necessary and all leads and lifts;
Gid  all labour, tools, equipment and incidentals to complete the work to thé_speciﬂcations
(iv) carrying out the work in part widths of road where directed; and

(V) carrying out thie required tests for quality control.

TTEM-22 Providing and laying W.B.M. Sub base/Base couse)
1.0 Specifications for W.B.M. : (Sub base/Base Course) crushed/broken stone aggregates of ___ mm compacted

thickness rolfing and bonded together with screenings B.T.M.C. metal of size 45 to 63 mm size including 20%

© grit (Stone Screeining) & stone dust as filler including spreading water & consolidation by required roller as
) per'speciﬂcaﬁon.: _ . . :
2.0  Materials : - : . _
2.1  Coarse aggregates : General requirements ; The coarse aggregates shall be stone metal obtained from quarries approved by
the Exccutive Engineer prior to collection. The metals shall be of approved quality with all leads and lifts. The metal shall be obtaine:l.
from hard, tough, sound, durable, stone of close texture as is locally available and reasonably free from decay and weathering. Pieces o
the stone shall be angular and roughly cubical in shape and round, elongated or flaky materials shall be rejected. No round or oblong
pebbles or angular chips larger or smaller than specified size shall be allowed. The size of metal shall be 40 mm to 63 mm and shall be
crushed/hand broken, All unsound weathered or disintegrated tone obtained from the upper surface layer of the quarry or other layers
& boulders shall be rejected. - pel '
2.1.1. Physical requirements : The aggregates =hall conform to the physical requirements as jndicated in the Table No. 400.1
hereafter. : : : . . . . _
TABLE 400-1 PHYSICAL REQUIREMENTS OF COARSE AGGREGATES FOR WATER BOUND MACADAM FOR SUB-BASE

: . COURSES
R COCOOOOTOORG
\\‘&\ \\\X\i&\\\\\\\\\\\?\\\\\\&\\\ 3 A
: 1.  *LosAngeles 15:2386 40 per-cent (Max)
Abrasion value - {Part-4)
. % Aggregate - - - I8 2386 . 30 per cent (Max)
Impact value . _ -(Part-4) or : - .
’ E IS:5640**

2.  Combined o '
Flakiness and .- : 15:2386 . 30 per cent (Max)
Elongation - _ (Part- 1) . -

Indices (Total) . ‘

* Aggregates may satisfy requirements of eiﬂlt’,‘l:;%‘lhe two tests. o o :
++ Aggregates like bricks, metal, kankar, laterite etc. which get softened in presence of water, shall be tested for impact value
-under wet condition in accordance with IS : 5640 o _ :
2.1.2 Grading requiréement : The coarse aggregates shall conform to the grading requirement as indicated in Table No. 2 below 3
TABLE 400-7. GRADING REQUIREMENTS OF COARSE AGGREGATES o
: N % N

H " \\
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' S 45 .mm 015

224 mm 0-5

2. 63 mmto45mm 80 om h 100

' ' 63 mmi - o 90-100

53 mm 2575
, 45 mm L R
_ o 224 mm 0-5 '

3 * 53mmto224mm . 6 mm 100

' -+ 53 mm 95-100

45 . mm . 6590

224 mm 010

11.2 - mm . )

2,2 Screeninjﬁ/apprwed_qualiiy of murram/gritty materials : Screenings/murrum/gritty materials to fill voids in the coars:
aggregate and to act as binding matérials shall generally consist of predominantly non-plastic material such as murrum or gravel (othe:
than rounded siver borne material) provided the. liquid lirit and plasticity index of the material is below 20 & 6 respectively & fractio:
passing 75 micton _Sieve does not exceed 10 percent. ' R o
2.2.1 As far as possible, screening/ mufmm/gri‘tly materials shall conform to the gradings set forth in Table No. 400.3 below :
' TABLE 400 - 3. GRADING FOR SCREENINGS :
E _=: 3
o

13.2 mm 13.2mm - . 100
1 11.2mm 95-100
’ 56mm ) 1535
. 180 men 0-10
B , 112mm { 12mm - 100
: ' ' 56mm 50100 _
18 mien - = |° 1535 - :

TABLE 400 - 9. APPROXIMATE QUANTITIES OF COARSE AGGREGA AND-SCREENII\IGS REQUIRED PDR 100/ 75

~Gradingl | S0mmto | 1€ S l121to | TypeAidzmm | 027 m® | NotUniform | 0.30 to 0.32m°
: ' ‘45 mm 1.43 m? L - ]
Grading2 - 63mm to 75 mm 091to. {TypeAld32mm | 01210 0.15m’ : 0.22t0 0.24 m®
: - | 45 mm 107m* | : -do- : i
-do- | -do- -do- [-¢0- . |TypeB1l2mm | 020t0022 m*|-do-. = - | -do-
b Grading3 53mm to - 7Tomm -do- -do- . o 01810 0.21m* | -do- " -do-
: 22.4 mm . : . - .

3.1 Preparation of base : The subgrade/sub-base/base to receive the water bound macadam course shall be prepared to the
specified grade and camber and made free of dust and other extraneous material. Any ruts or soft yielding ptaces shall be corrected in an
approved manner and rolled until firm. Where water bound macadam is to be laid over an existing black topped surface,5¢ mm x 50 mm
furrows shall be cut at an angle of 45 degrees to the road at 1 metre intervals in the latter before laying the coarse aggregate.
3.2  Spreading course aggregate : The coarse aggregates shall be spread uniformly upon the prepared base in such quantities that
the thickness of the compacted layer is 100 mm for grading 1 and 75-100 mm for gradings 2 apd 3 as specified. _ B
The spreading shall be done from stock piles along the side of the roadway .or directly from vehicles.In no case shall the aggregate be
_dumped in hieaps directly on the surface prepared to receive the aggregate nor shall hauling over uncompacted or partially compacted bas¢
be permitted. : - ' _ B '
~ The surface of the aggregates spread shall be carefully <heked with templates and all high or low spots remedied by removing or adding
aggregate as may be arge or fine particle allowed and the coarse aggregate as may be required. No
segregation of large _ goregate as spread shall be of uniform gradation with nio pockets of
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fine material. . ; '

“s The coarse aggregate shall not nbm_]ally be spread more than 3 days in advance of the subsequent qonstniction operations.

3.3 Rolling : Immediztely following the spreatling of the coarse aggregate,rolling shall be started with three wheeled power rollers
~ of6to 10 tonne capacity or tandem or vibratory rollers of approved type. The weight of the roller shall depend upon the type of the aggregate
. and as may be indicated by the Engineer-in-charge. : ' ’

Except on super elevated portions where the rolling shall proceed from inner edge to the outerrolling shéll begin from the edges gradually
. progressing towards the centre.First the edge/edges shall be compacted with roller running forward and backward.The roller shall then
move inwards parallel to the centre line of the road, in successive passes uniformly Japping preceeding tracks by at least one half width.

Rolling shall continue until the aggregate are thoroughly keyed and the creeping of aggregates éhead or roller is longer visible.During
rolling slight sprinkling of water may be done, if necessary Rolling shall not be done when the sub grade is soft or yielding or when it causes
a wave-like motion in the subgrade or sub-base course. B :

. The_ rolled surface sha_]i be checked transversely and longitudinally with templates and any irregularities corrected by loosening the
surface, adding and removing necessary amounts of aggregates and rerolling until the entire surface conforms to desired number and
grade. In no case shall the use of screenings be permit'ad ‘o make up depressions. tT s B

3.4  Application of screenings/ murrum/ gritty material : After the coarse aggregate has been rolled to Clause 3.3 screenings/

* murrum/gritty material te completely fill.the interstices shall be applied gradually over the surface These shall not be damp or wet at the
time of application.Dry rolling shall be done while the screenings/! murrum/gritty material are being spread so that vibrations of the roller .
cause them {0 settle into the voids of the coarse aggregate. The screenings/mutrum/gritty material shall not be dumped in piles but spread
uniformly in successive thin layers either by the spreading motion of hand shovels or by mechanical spreaders,or directly from trucks. Trucks

. operation for spreading the screenings/murrum/gritty material shall be driven as not to disturb the coarse aggregate.

The screenings/approved quality murrum/gritty material shall be applied at a slow and uniform rate (in three or more applications) so as
to ensure filling of all voids.This shall be accompanied by dry rolling and brooming with mechanical brooms, hand-brooms or both. In no
case shall the screenings;be applied so fast and thick as to form cakes or ridges on the surface in such a manner as would prevent filling of

voids or prevent the direct bearing of the roller on the coarse aggregate. These operations shall continue until no more screenings can be
forced into the voids of the coarse aggregate. S ) .

The spreading,rolling and brooming of screening/murrum,/gritty material shall be carried out in only such lengths of the road which could
Jbe completed within one day’s operation. ) : ' ‘

3.5  Sprinkling and grouting : After the screenings/murrum/gritty material have been applied,the surface shall be copiously
sprinkled with water, swept and rolled Hand Brooms shall be used to sweep the wet screenings/murrum/gritty material into void and to
distribute them évenly. The sprinkling,sweeping and rolling operations shall be continued with additional screenings applied as
necessary,until the coarse aggregate has been thoroughly welkbonded and firmly set in full depth and a grout has been formed of

screenings,/murriim/gritty material.Care shall be taken to seen that the base or sub grade does not get damaged due to the addition of

excessive guantities of water during construction. _ _ o :

3.6 Seiting and drying : After the final compactipn of water bound macadam course, the road shall be allowed to dry overnight.Next
morning hungry spots shall be filled with screenings/murrum/gritty material as directed, slightly sprinkled with water if necessary and .
rolled. No traffic shall be aliowed on the road until the macadam has set. The Engineer-in-charge shall have the discretion te stop having
traffic from using the completed water bound macadam course if in his opinion it would cause excessive from to the surface. :

4.0  Surface Finish: _
The surface finish of construction shall confirm to the following requiréments : _

" 4.1 °  General : All works performed shall conform to the lines, grades, cross sections and dimensions shown on the drﬁwings or as
directed by the Engineerin-charge subject to the pern:itted tolerances described hereinafter. :

4.2 Horizontal Alignments : Horizontal alignmenté shalt be reckoned with respect to the centre line of the carriage way as shown
or the drawings The edges of the carriage way as constructed shall be correct within a tolerance of + 25 mm therefrom. The corresponding
tolerance for edges the roadway and lower layers of payments shall + 40 mm. S

- 4.3 Longitudinal profile : The levels of the subgrade and different pavement course as constructed shall not ver:y from those
calculated with reference to the longitudinal and cross-profile of the road shown on the drawings or as directed by the Engineer-in-charge,
beyond the tolerances mentioned below: - ; ' : B

Subgrade _ P 25 mm Sub-base L +20mm
Base course © . 3+ 15mm Wearing course : + 10 mm,

provided, however, that the negative tolerance for wearing coarse shall not be.permi'ttecl in conjunction with the positive
tolerance for base course if the thickness of the former is thereby reduced by more than 6 mm. :

44 Surface Regularity : The surface regularity of coripleted sub-base, base course and weafi_hg surface in the longitudinal and -
transverse directions shall be within the tolerance ind.vat.d in Table No.4 below: L _ .




Table No. 4: Permitted tolerance of surface Regularity for payment course

1. Water Bound Macadam
with normal size metal
{20-50 mm and 40-63 mm size)

|
;
i
|
|
} * The longitudinal profile shall be checked with a 3 metre long straight edge at the middie of each traffic lane along a line parallel to the
]
l
I
F
l
|
|

:
-

centre line of the road. The transverse profile shall be checked with a set of three camber-at intervals of 10 mefres.
4.5 Rectification : Where the surface irregularly of subgrade and the various pavement course-fall outside the specified tolerances,the
shalt be liable to rectify these in the manner described below and to the satisfaction of the Engineer-in-charge.
When the surface is high or low, the top 75 mm shall be scarified, reshaped with added material as necessary and recompacted as per the
specification of W.B.M. The area treated at a place shall not be less than 5 metres long and 2 metres wide. .
*5.0  Quality Control tests during Construction : ' '
5.1  General : The materials supplied and the works carried out by the contractor shall conform to the specification prescribed in the
preceding Clauses, ) '
For ensuring the requisite quality of Construction, the r:aterials and works shall be subjected to quality control test,as describe hereinafter,
by the Engineer-in-charge. The testing frequencies set forth are desirable minimum and the Engineer-in-charge shall have the full
authority to carry out tests as frequently as he may deem necessary to satisfy himself that the materials and works comply with the
appropriate specifications. . . ' -
Test procedures for the various quality control tests are indicated in the sections of the specifications or for certain test within this section.
Where no specific testing procedure is mentioned,the tests shall be carried out as per the prevalent engineering practice to the directions
of the Engineer-in-charge. ' : o .
5.2  Teston Sub-bases & Bases : .
. 5.2.1 The tests and their frequencies for W.B.M. types of bases & sub-base shall be as given in Table No.5 below

3
| - Table No. 5 Conirol tests & their frequency for sub-base & bases of water bound macadam

One test per 1200 cu.m.
One test per 100 cu.m.
One test per 200 cu.m.

" One test per 25 cum. of
materials for screenings.

Water Bound Macadam (i} Aggregate impact value
(i) Grading

(iii) Flakiness index

(iv) Atierberg limit

5:2.2 Compaction Control : Control shall be exercised by tacking at least one measurement of density for each 1000 square metres of

compacted area, or closer as required to yield the minimum number of test results for evaluating a day’s work on statistical basis.The

r determination of density shall be in accordance with IS 2720 (Part XX VIII). Test locations shall not be based on the'results of any one test
but on the mean value of a 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 ever materials 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 increased 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
resultsds below 0,08 gin/cc. ' '

: 6.0 Arrangement of Traffic during Construction : _ o

- 6.1 General : The contractor shall at all times carry out work on the highway in a manner creating least interference to the flow of

? ’ traffic while consistent with the satisfactory execution'of the same .For all work involving improvements to the existing highway,the

contractor shall, in accordance with the directives of the Engineer-in-charge, provided and maintain, during the execution of the work, a

passage for iraffic along a part of the existing way under improvement, or along a temporary diversion constructed close to the highway.

6.2 Passage of Traffic along a part of the Existing Carriage way Improvement ; This method shall be adopted where, in the
opirion of the Engineer-in-chiarge, the improvement works, namely widening of the existing pavement or reconstruction/repairs to cross-
drainge works, could be carried out on part widths at a time and the traffic could simultaneously be passed without undue delay and
ditficulty on the other part.The road shoulder shall be dressed and brought in line with the pavement and maintained throughout the
duration of the work to the satisfaction of the Engineer-incharge. Where works is in progress in continuous long stretches, passing places,
at least 20 metre long 6 meire wide, inclusive of the width of the existing carriage way shall be provided at half to one kilometer intervals
" as directed by the Engineer-in- harge Extra treatment te shoulders where necessary, shall be given as ordered by the Engineer-in-
charge. : . : : ’

.__,___,_,__.__.,,__..__.
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6.3 Passage of traffic along a Temporary Diversion : Ifin the opirion of the Engineer-in-charge it is not possible to pass the traffic
on part width of the carriage way for any reason, a temporary diversion close to the highway shall be constructed as directed. It shall be
paved with locally available materials such as hard murrum, gravel, brick or stone metal to the specified thickness and provided with
bituminous surfacing,where directed. In all case, the alignment,gradients and surface type of the diversion,including its junctions, shall be
approved by the Engineer-incharge before the highway is detoured and closed to traffic. At cross drainage points, the contractor shall
provide temporary crossings for the diversion according to the designs approved by the Engineer-in-chargé.

6.4 Traffic Safety and control : The contractor shall take all necessary measures for the safety of traffic during construction and
provide, erect and maintain such barricades, including signs, markings, flags, lights and flagmen as may be required by the Engineer-in-
charge for the information and protection of traffic approaching or passing through the section of the highway under improvement. Before
taking up any construction, an agreed phased programme for the diversion of traffic on the highway shall be drawn up in consultation with
the Engineer-incharge. - _ _ . . :

The barricades erected on either side of the carriage/portion of the carriage way closed to traffic, shall be of strong design to resist
violation, and painted with alternate black and white stripes. Red lanterns or warning lights of similar type shall be mounted on the
barricades at night and kept throughout from sunset to sunrise. ' o .

At the point where traffic is to deviate from its normal path whether on temporary diversion or part width of the carriage way the channel
for traffic shall be clearly marked with the aid of pavement markings painted drums or a similar device to the directions of the Engineer-
in-charge. At night the passage shall be delineated with lanterns or other suitable light source.

One way traffic operation shall be established wherever the traffic is to be passed over part of the carriage way inadequate for two-lane
traffic This shall be done with the help of flagmen kept positioned on opposite sides during all hours for regulation of traffic. The flagmen
shall be equipped with red and green flags and lanterns/lights. :
On both sides,suitzble regulatory/warning signs shall be installed for the guidance of road users, On each approach at least two signs shall
be up put one close to the point where transition of carriage way begins and the other 120 metres away.The signs shall be of approved
design anc! of refractory type if so directed. _

6.5  Maintenance of Diversion and traffic control Devices : Signs,lightsbarrier and other traffic control devices,as well as the
riding surface of diversions shall be maintained in satisfactory conditions till such time they are required as directed by the Engineerin-
charge. The temporary travel way shall be kept free of dust by frequent application of water if necessary.

6.6  Measurements for payment traffic Arrangement : All arrangements for traffic during construction including maintenance
thiese off but excluding initial dressing and/or extra treatment of the shoulders and construction of temporary diversions shall be considered
as incidental to the works an_d Contractor responsibility. ' ’ :
Construction of témporary diversions, initial dressing of the shoulders and extra paving at passing places shall,however,be paid for as
provision sum, if written order is issued to do so by the En_gineer—in-charge.

7.0 Measurements for payments for W.B.M, _ .
7.1 Water bound macadam shall be measured as finished work in position is cubic metres. The finished thickness of sub-base and
base courses to be paid on volume basis shall be computed in the following manner : :

Levels shall be taken before and after construction, at a grid of points 10 metres cenire to centre longitudinally in straight teaches but 5-
metres at curves.Normally, on two-lane roads the levels shall be taken at four positions transversely, at 0.75 and 2.75 metres from either
edge of the carriage way and on single lane roads these shall be taken at two positions transversely being at 1.25 metre from either edge

.of the carriage way.

Suitable reference for the transverse grid line should be left in the form of embedded bricks on either ends or by the other means so that
iit is possible to locate the grid points for level measurements after each successive course is laid. .

For pavements courses laid only over widening portion, at least one line of levels shall be taken on each strip of widening or more depending
on the width of widening as decided by the Engineer-incharge, notwithstanding the above, if the need may arise particularly in the case
of estimation of the volume of the material for leveling course. The average thickness of the pavement source in any area shall be the
arithmetical mean of the difference of levels before and after construction at all the grid poirits falling in that area, provided that thickness
of finished work shall be limited to those shown on the drawings or approved by the Engineer-in-charge.

As supplement to level measurement, the Engineer-in-charge shall have the portion to cut cores/holes to check on the depth of construction.

The contractor shall sign day 1o day leveling work and also original cross section, longitudinal section in token of his acceptance etc. The
working sections hoth longitudinal and cross of the sub-grade shall be taken by the Engineer-in-charge before the actual W.B.M. workis
started. The contractor or his authorised representaiive shall attend day to day leveling work and sign with date the field book. daily in
token of his acceptance. If there is any disagreement the contractor shall inform of it in writing to the officer concerned with specific
reference to the sections before starting further work. Once the work is started no cognizance of any complaint taken. Merely rot signing
of the level book shall not be deemed as disagreement. The Executive Engineer shall also verify leveling work to the extent of 5 percent
before commencement of WBM. WBM shall be maintained by the contractor to proper formation and grade tilt this item is finally measured
and accepted by the Department, The measurement shall be taken on compacted WBM.

Any crack formation of screenings observed in between any layer of WBM work shall be deducted from the measurement; so taken and
net quantity of WBM work shall be considered for payment. :
8.0 Rﬂte R - - . *

8.1 The contract unit rate for water bound macadam sub-base/base course shall be payment in full for carrying osut the required
operations including full compensation for all components listed below : -




G)  Making arrangements for traffic to Clause-6 except for initial treatment to shoulders and construction of diversions.

(i)  Furnishing all materials to be incorporated in the work including all royalties, fees, rents where necessary and zll leads and lifts.
(i)  All labour, tool, equipment and incidentals to complete the work to the specifications and '

(iv) Carrying out the work in part widths of roadway where directed.

Item No. : 23 : Providing, laying, spreading and compacting graded stone aggregate to wet mix macadam specification including
premixing the material with water at OMC in mechanical mix plant carriage of mixed material by tipper to site
laying in uniform layers with paver in sub-base / base course on well prepared surface and compacting with
vibratory roller to achieve the desired density. including scarifying existing asphalt surface as & where required.

: 406, WET MIX MACADAM SUB BASE/BASE '
- 4086.1. Scope
5 This work shall consist of laying and compacting clean, crushed, graded aggregate and granular material, premlxed with water, to a dense
mass on a prepared sub grade/sub-base/base or exist*ng pavement as the case may be in accordance with the requirements of these
! Specifications. The material shall be laid in one or more tayers as necessary to lines, grades and cross-sections shown on the approved
drawings. or as directed by the Engineer..

The thickness of a single compacted Wet Mix Macadam layer shall not be less than 75 mm. When vibrating or other approved types of

compacting equipment are used, the compacted depth of a single layer of the sub-base course may be increased to 200 min upon approval

of the Engineer. . >

406.2. Materials

406.2.1. Aggregates

" 406.2.1.1. Physical requ:rements Course aggregates shall be crushed stone If crushed gravel/shingle 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 aggregates shall conform to
the physical requirements set forth in Table 400-10 below.

TABLE400-10. PHYSICAL REQUIREMENTS OF COARSE AGGREGATES FOR
WET MIX MACADAM FOR SUB-BASE/BASE COURSES
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1. *Los Angeles Abrasion value or IS: 2386 (PART-4) rcent ax
*Aggregate impact value. 1S: 2386 (PART4) or IS: 5640** 30 percent (Max)
2. Combined Flakiness and IS: 2386 (PART) 30percent (Max)**

Eiongation indices (Total)
* Aggregate may satisfy requirements of either of the two tests.
* 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 weight of stone sample. Only the elongated particles are separated out from the remaining {non-

flaky) stone metal. Elongation index is weight of elongated particles divided by total non- flaky particles. The value of flakiness index and
elongation index so found are added up.

If the water absorption value of the coarse aggregate is greater than 2 per cent, the soundness test shall be carried out on the material
delivered to site as per IS; 2386 (Part-5).
406.2.1.2, Grading requirements: The aggregates-shall conform to the grading given in Table

TABLE 400 - 1 1 GRADING REQUIREMEN’IS OF AGGREGATES FOR WET MIX MACADAM

TR \\\\\\\\ ;a__\\\\\\

R‘i\\\\\\\ L

53.40 mm 160 : 475 mm 2540
. 45.00 mm 95-100 236mm " 15-30
26.50 mm S 600.00 Micron 822
22.40 mm . 60-80 75.00 Micron T8
11,20 mm 40-60 - '

Materials finer than 425 micron shall have Plasticity Index (PI) not exoeedmg 6.

" The final gradation approved within these limits shall be well graded from coarse to fine and shall not vary from the low limit on ane sieve
" to the high limit on the adjacent sieve or vice versa. :

406,3. Construction Operations
406.3.1. Preparation of base: Clause 404.3. 1 shall apply. .

406.3.2. Provision of lateral confinement of aggr: gates: While constructing wet mix macadam, arrangement shall be made for the
lateral confinement of wet mix. This shall be done by laying materials in adjoining shoulders along with that of wet mix macadam !ayer and
following the sequence of operations described i in Clause 407.4.1.

406.3.3. Preparation of mix: Wet Mix Macadam shall be prepared in an approved mixing plant of suitable capacity having provision for
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controlled addition of water and forced/positive mixing arrangement like pug mill or pan type mixer of concrete batching plant. For small
quantity of wet mix work, the Engineer may permit the mixing to be done in concrete mixers.

Optimutn moisture for mixing shall be determined in- accordance with IS: 2720 (Part-8) after replacing the aggregate fractién retained on
22.4 mm sieve with material of 4.75 mm to 22.4 mm size. .

406.3.4. Spreading of mix : The mix may be spread either by 1 paver finisher or motor grader. For portions where mechanical means
cannot be used, manual means as approved by the Engineer shall be used. The motor grader shall be capable of spreading the material
uniformly all over the surface. Iis blade shall have hydraulic contiol suitable for initial adjustments and maintaining the same so as to

achieve the specified slope and grade.

‘The paver finisher shall be sélf-propelled, having the following features:

()  Loading hoppers and suitable distribution mechanism

(i) The screed shall have tamping and vibrating arrangement for witial compaction to the layer as it is spread without rutting or
otherwise marring the surface profile. =~ ' . :

(it The paver shall be equipped with necessary control mechanism so as to ensure that the finished surface is free from surface
blemishes. : .

406.3.5. Compaction: _ .

After the mix has been laid to the required thickness, grade and cross fall / camber the same shall be uniformly compacted, to the full depth
with suitable roller. If the thickness of single compacted layer does not exceed 100 mm, a smooth wheel roller of 80 to 100 KN weight may
be used. For a compacted single layer up to 200 mm, the compaction shall be don~ with the help of vibratory roller of minimum static weight

of 80 to 100 K or equivalent capacity roller. The speed of the roiler shall not exzeed 5 km/h. _

In portions having unidirectional cross fall / super elevation, rolling shall commer.ce from the lower edge and progress gradually towards -
the upper edge. Thereafter, roller should progress paraiiel vo the centre line of the road, uniformly over-lapping each preceding track by at
least one third width until the entire surface has been rolled. Alternate trips of the roller shall be terminated in stops at least I in away from
any preceding stop. _ _ B :

In portions in camber, rolling should begin at the edge with the roller running forward and backward until the edges have been firmly
compacted. The roller shall then progress gradualily towards the centre. T '
Retling shall be continued till the density achieved is at least 98 per cent of the maximun. dry density for the material as determinecf by the
method outlined in IS: 2720 (Part-8)

After completion, the surface of any finished layer shall be well closed, free from movement inder compaction equipment or any compaction
planes, ridges, cracks and loose material. All loose, segregated or otherwise defective areas shall be made good to the full thickness of the
layer and recomputed. '

406.3.6. Setting and drying: After final compaction of wet mix macadam course, the road shlall be allowed to dry for 24 hours.
406.4. Opening to Traffic '

Preferably no vehicular traffic of any kind should be allowed on the finished wet mix macadam surface &l it has dried and the wearing
course lay. ' .

406.5. Surface Finish and Quality Control of Work

406.5.1. Surface evenness: The surface finish of construction shall conform to the requirememé of Clause 902.

466.5.2. Quality control: Control on the qfiality of materials and works shall be exercised by the E 1gineer in accordance with Section 900.
406.6, Rectification of Surface Irregularity :

Where the surface irregularity of the wet mix macadam course exceeds the permissible tolerances or where the course is otherwise
defective due to sub grade soil getting mixed with the aggregates, the full thickness of the layer shall ve scarified over the affected area,
reshaped with added premixed material or removed and replaced with fresh premixed material as applicable and recomputed in accordance
with Clause 406.3. The area treated in the aforesaid manner shall not be less than 5 in long and 2 in wide In no case shall depressions be
filled up with unmixed and un graded material or fines. : : :

406.7, Arrangement for Traffic

During the period of construction, arrangement of traffic shall be done as per Clause 112.
406,8. Measurements for Payment o '

Wet mix macadam shall be measured as finished work in position in cubic metres,
406.9. Rates

The Contract unit rate for wet mix macadam shall be payment in full for carrying out the required operations inclnding full compensation
for all comporients listed in Clause 401.8,

Ttem No. 24 :- Prime Coat over granular base providing & applying priming coat using medium setting emulsion bitumen @
: on W.B.M./W.M.M. surface by mechanical means including cleaning the surface etc. complete.

502. PRIME COAT OVER GRANULAR BASE ‘

* 502.1. Scope

This work shall consist of the application of a single coat of low viscosity liquid bituminous, material to a porous granular surface preparatory



- 502.3. Weather and Seasonal Limitations
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to the superimposition of bituminous treatment or mix. '
502.2. Materials S

502.2.1. Primer: The choice of a bituiminous primer shall depend upon the porosity characteristics of the surface to be primed as ‘
classified in IRC: 16, These are: - _ _ . . .

, (@ Surfaces of low porosity; such as wet mix macadam and water bound macadam, Gi) Surfaces of medium porosity; such as cement
stabilized soil base, __— ’ : . ' 8
(i) Surfémofhighporosity:sut_:hasagrave]basé. o : o
502.2.2. Primer viscosity: The type and viscosity of the primer shall comply with\the requirements of 15 8887, as sampled and tested for
bituminous primer in accordance with these standards. Guidarice on viscosity and rate of spray is given in Table 500-1. :

TABLE 500-1 VISCOSITY REQUIREMENT AND QUANTITY OF LIQUID BITUMINOUS PRIMER

R

Low porosity

Medium porosity _

High porosity - , 12To 15
502.2.3. Choice of primer: The primer shalt be bitumen emulsion, complying with 1S 8887 of a type and grade as specified in the Contract
or as directed by the Engineer. The use of medium curing cutback as per IS 217 shall be restricted only for sites at sub-zero temperatures
or for emergency applications as directed by the Engmeer . ' o o

Bituminous ptimer shall not be applied to a wet surfme (see 502.4.2) or during édust_ storm of when the weather is foggy, rainy or windy
_or when the temperature in the shade is less than 10°C. Surfaces which are to receive emulsion primer should beé damp, but no free or
, standing water shall be present. . ' ) ' ' o : ' . :

' 502.4. Construction

502.4.1. Equipment: The primer distributor shall be a self-propelled or towed bitumen pressure sprayer equipped for spraying the
material uniformly at specified rates and temperatures. Hand spraying of small areas, inaccessible to the distributor, or in narrow strips
shall be sprayed with a pressure hand sprayer, or as directed by the Engineer. . .

502.4.2. Preparation of road surface: The surface to be primed shall be prepared in accordance with Clauses 501.8 and 902 as appropriate.
Immediately prior to applying the primer the surface shall be carefully swept clean of dust and loose particles, care being taken not-to -
disturb the interiocked aggregate, This is best achieved when the surface layer is slightly moist (lightly sprayed with water and the surface
allowed to dry) and the surface should be kept moist until the primer is applied. - T _ . .
502.4.3. Application of bitumninous primer: The viscosity and rate of application of the primer shall be as specified in the Contract, or as -
determined by site trials carried out as directed by the Engineer. Where a geosynthetic is proposed for use, the requirements of Clauses
703.5.2 and 703.4 shall apply. The bituminous primer shall be sprayed uniformly in accordance with Clause 501. The method for application
of the primer will depend on thé type of equipment to be used, size of nozzles, pressure at the spray bar and speed of forward movement. The
Contractor shall demonsirate at a spraying trial, that the equipment and method to be used'is capable of producing a uniform spray, within
the tolerances specified. - _— o : o
502.4.4. Curing of ptimer and opening to traffic: A primed surface shall be allowed to cure for at least 24 hours or such other period
as is found to be necessary to allow all the volatiles to evaporate before any subsequent surface treatment or mix is laid. Any unabsorbed
primer shall first be blotted with an application of sand, using the minimum quantity possible. A primed surface shall not be opened to traffic
other than that necessary to lay the next course. A very thin layer of clean sand may be applied to the surface of the primer, to prevent the
primer picking up under the wheels of the paver and the trucks delivering bitumninous material to the paver. : o
502.4.5. Tack coat: Over the primed surface, a tack coat should be applied in accordance with Clause 503.. -

502.5. Quality Control of Work .

" For control of the quality of materials supplied and the works carried out, the relevant provisions of Section 900 shall apply. .
- 502.6. Arrangements for Traffic _ . T
. During construction operations, arrangements for traffic shall b e made in accordance with the pm_visioﬁs of Clause 112.

502.7. Measurement for Payment _ : _ .

Prime coat shall be measured in terms of surface area of application in square metres, ' _ _ I . _
502.8. Rate : The contract unit rate for prime coat with adjustments as described in Clause 502.7 shall be payment in full for carrying out
the required operations including full compensation for all components listed in Clause 401.8 () to (v) and as applicable to the work
specified in these Specifications.. Payment shail be made on the basis of the provision of prime coat at an application rate of 0.75 kg per
square metre, with adjustment, plus or minus, for the variation between this amount and the actual amount approved by the Enginee; after

the preliminary trials referred to in Clause 502.4.3, . s . : :
ITEM - 25 : Providing & Supplying evenly Tack Coat with bitumen at rate of 10Kg/smt, {including heating the bitumen but
. excluding the cost of bitumen). _ _ _ : L :
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503.1. Scope : This work shall consnst of the apphcat:on of a smgle coat of low vrsc051ty liquid bituminous matenal to an existing
bituminous road surface preparatory to the superimposition of a bituminous mix, when speaﬁed in the Contract or instructed by the
Engineer. ' .
503.2. Materials

503.2.1. Binder: The bmder used for tack coat shall be Rapid Settlhg Bitumen Emulswn Gradé RS-1 complying with. IS: 888? of as
specified in the Contract a type & grade.. The usé of put back bitumen medium Curing grade as per 18:217 bitumen as per 15:217- shall be
restricted only for sites at subzero temp return Statyfe or for emergency apphcatlons as directed by the hngmeer or as directed by the
Engineer the use of cut back

503.3. Weather and Seasona] hmitahons

» Specifications shall be same as that of Ibem no 502 except that Where the tack coat is-of cut back bltumen, the surface shall be dry.
503.4. Consiruction _ : :

503.4.1 Equipment Same equrpmenm shall be used as per ltem 502 4.1.

503.4.2 Preparation of base : The surface on which the tack coat is to be applled shall be clean and free from dust dirt, and any
extraneous material, and be otherwise prepared in accordance with the requirements of Clause 501.8 and 902 as approprite. Immediately
before the application of the tack coat, the surface shall be swept clean wlth a mechamca] broom, or by other means as directed by the

Engineer, :
503.4.3 Appllcatlon of Tack coat : The application of tack coat'shall be at the rate spectﬁcatlon in the Contract, and shall be
applied untform]y If rate of application of T ack Coat is not specificed in the contract then it sha]l be atthe rate specrﬁed in Table 50(12 The
-normat range of spraying. :

TABLE 500.2 : RATE OF APPLICATION OF TACK COAT

S

(i) Dry and_ hungry bituminous surfaces 0.25 to 0.30
(i)  Granular surfaces treated with primer 0.25 to 0.30

(v}  Non Bituminous Surfaces -

" a. Granular base {Not primed} - ' 0.35t0 0.40

' " b, Cement Concrete pavement : 0.30 to 0.35

. Temperature for a bituminous emulsion shall be 20°C to 70°C and for a cutback 50 C to 80 'C i RC-70/MC-70 is used,

503.4.4 Curing of tack coat : The tack coat shall be left to cure until all the volatiles have evaporated before any subsequent construction
is started. No plant or vehicles shall be allowed on the tack coat other than those essential for the construction.

503.5. Quality Control of Work :
For control of the quahty of materials supplied and the works camed out, the relevant provisions of Section 900 shali apply
503.6, Ammgements for Traffic . ‘
During the penod of construction, arrangements for traffic shall be made in accordance with the provisions of Clause 112,

ITEM-26 Supplying of machine crushed stone aggregate chipping etc. of hard stone following nominal size free of.
- disintegrated pieces deleterious and orgamc matter mcludmg filling the boxes with all lead and lift étc.
complete on site of road.

(@) Kapchi and (b) Grit =~ - = :
1. ‘Stone chips shalt consist of régular fragments of elean, hard, tough and- durable rock of uniform qua]lt}r throughout.

They shal! be obtained by crushing rock, and shall be free of elongated and flaky pieces, soft and disintegrated materlals, and
vegetable or duicierious matter They shall satlsfy the quaht).r requlrements set forth as shown h r _

1 Los A_ngeles Abrasron Value : IS 2386 (part IV)‘ 35% Mam_num
e Agpregate Impact Value do-* - 30% Maximum
3. Flakiness Index ‘ IS : 2385 (Part D) ' 30% Maximum
4 " Stripping Valee -+ - IS:6241 ' - 25% Maximum
5. Water Absorption  I1S:2386(Part]ID _* 2% Maximum

* Aggregate may satisfy requirement of either of the two tests.
Size of stone chips shall be as under -
(@  Kapchi:12 mm size : Passing 20 mm sieve and retained on 10 mm sieve.
() ___Grit: 5 mm size : Passing 10 mm siove and retained on 2.36 mm gieve.




GBS . . \.ﬂ/ T . _ ] _
3.  The samples of stones chips collected from approved quarries shall be got tested at Government recognised
laboratory as may be directed to the contractor at his own cost. The result shall conform to the standard requirements laid down
in para (i) above. Collection of stone chips as per approved sample$ shall be allowed by the Engineer-incharge, Testing charges
shall be borne by the contractor. Payment at full rates for the stones chips shall not be made t:ll the test results from the
+laboratory are received and found acceptable. )

“ 4.  Stacking shall be done by filling'in standard steel boxea of 2.0 m x 1.5 m x 0.5 m size whlch shall be supplied by -

the Department if available on rént, otherwise contractor shall make his own arrangements, No deduction for voids shall be

made from the gross measurements. Where any doubt exist as to whether the -quantity of stacks in any hectometre is not

confirming with the cubic content of the standard pharas (2.5 m x 1.5 m x 0.5 m) it shall be got corrected by the Contractor if so

ordered by the Engineer-incharge for which no-extra payment shall be claimed by the Coniractor. I the quantity in any stack in
= 3 particular hectometre is found to be less than the standard measurements viz., 1.5 cmt, the entire collection in the hectometre
: shall be paid on the quantity of the smallest stack so found. Regular stacks shall be done by the Contractor on a falrly level
’ ground. Stacking shall be done in a manner as directed by the Engineer- incharge.

5.  The collection shall always commence at one end of the Kllomet]‘e and be carned out contmuOus!y towards the
| other end, unless the Engineer-incharge directs otherwise. .

- , Control on qualtty of material shall be exercised by the Engmeer-m-charge by carrylng out the followmg tests at

~ Grit/Kapchi for open graded @ Aggl‘egate unpact value One test per 1 cu.m. .
Carpet and seal coat. . (i) Flakiness Index of aggregate One test per 100 cu.m.
o (iif) Stripping value & . initially one setof 3 _
: : _ : water absorption of representative specimens for each
' aggregates ' e source of supply subsequently

. . when. warranted by changes in
. the guality of aggregates. : _ -
i {iv) Gradmg of aggregates One test per 100 cu.m.

) ' ' of aggregate

|
:
7. The payment shall be made on cubic metre basis w1thout deductmn for voids. The contractor shall be responmble for
preserving the materials throughout the period the contract remains in force. The use of materials shall not be allowed till the
[ " materials conveyance fo the site with all lead and lift and filling boxes including all labour, tools, equipment and other inciderital

cxpenses.

ITEM 27(4) Supplymg and Staclnng 80/100 asphalt as per nequinement mcludmg carﬂng, stacking, and protecﬁng on road
) side etc. complete. (If asphait is supplied by Department) -

1.  Bitumen shall be issued by the Depatment at the rate and place mentwned in Schedule 'A! of the tender, It shall have to be
carted by the contractor to the site of work at his own cost. Empty asphalt drums shall have to be returned free of cost toe P.W.D: store
from where they are issued or as directed, if so provided in Schedule 'A' Any damage caused to the asphalt drum or loss of asphalt after
issue from the store shall be the responsibility of the contractor. Drums of asphalt shall be so stored as to allow easy inspection and in
such place a will not damage the drums and cause leakage or allow water and other foreign matter to enter. (d:late may be inctuded in
labour)

2.  Bitumen shall be issued-by department in bulk at the rate and places as shown in Schedule-A. For bulk asphalt conlractor shall
have to.make adequate arrangement taking bulk asphalt at plant site according to requirement.

L3

, Bulk asphalt shall be used as per instructions of the Engineer in charge of work. The tankér of bulk asphalt should be unloaded
| in asphalt tank or in empty drums on site of work as directed Propet rate for carting shall be deducted as per carting rate, if the bulk
. asphalt is given on site of work instead of place shown in Schdule-A. The carting of bulk asphalt ghall be made by the contractor from
~ - Koyali Refinery as per Schedule-A. .
Keeping Records : : -
The department shall keep a day to day.account of the supply and use of the asphalt in separate bound reglsters having
numberd pages and in the proforma prescnbed by the. department The contractor s responsible representatives shall also sign day to
day in the register.

3. - The payment shall be made on tonnage basis.
4. The ¢ontract unit rate of supplying bitumen shall include
(1) Obtaining the bitumen from the Department.
.(2) Transporting to site. .
(3) Storing, stacking and protecting
(4) Keeping record of supply-and use and
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™ Returning of handing over the empty drums in good condi_tion'to the Department if so provided in Schedule 'A'
ITEM - 27(B_)

Supplying and Stacking 80/100 asphalt as per requirement including carting, stacking, testing and protecting
on road side etc. complete., {If asphalt is supplied by Contractor) - o

1. Bitumen shall be procured directly from refinery by the Contractor. The contractor shall make ade_qhate‘ arrangements for
storing butk asphalt at plant site. The Contractor will produce in original the bill of Refinery, all the gate passes issued by the refinery and

 the number of transport tanker. The Contractor will also produce the Test Certificate regarding the grade of asphalt issued by Refinery.
The Department does not undertake to furnish "P* form (regarding Sales Tax Concessions) for purchase of asphalt. o
2. - On receipt and storage of bitumen, The bitumen shall be got tested in GERI Laboratory or other Laboratories approved byR &
B.DeparﬁngnLTheﬁ-equencyoftestisspeciﬁedinPams. : o _ -

. 3. The Coniractor will establish en site of work site laboratory in area not less than 25 sq.m. with pucca construction and equipped

_wiﬂlinsh'mnentstoenabletomyoutthefollawingtests. o o L :

‘1.Penefration test as pér 1.5..1203

2.Softening point test as per 1.5, 1204

3.Ductility test as per 1.5.1208

4, Viscocity test as per .S, 1206 . .
5.Specification Gravity test as for LS. 1202 :

The above instruments should be certified 2s per 1.S. standard, the same should be regularly ca!ibratéd and should be maintainét'l in

efficient condition. ' B o ' . .

4. +  The Registers for use, temperature and other quality requirements of ‘bitumen will be maintained at Plant site. The registers
~ will be printed, as per formats approved by R.&B. Department and authorised for use by the Engineer-in-chiarge. The entries in the

registers will be made by the departmental representative and signed by the contractor or his authorised representative.

5. . Frequency of Tests : A B : _

As regards quality of binder, three tests of one sample per two tankers will be done on’phant site. The tests will be carried out as per

Table 900.4 of Section 900 of M.O.S.T. standard specifications, The frequency of use of specifications will be as under : . -

No. of Tanker No. of Tests No. of Tanker ~ No. of Tests
Upto 10 . One o . 500 100 Four
11 to 20 Two " For furthur every 50 tanker One
. 20t050 Three ' ' S
* ITEM-28 Scarifying gravelled macadam of bitumen macadam surface 6 cm to 10 cm. depth including stacking useful

materials on road side and depositing or remaining stuff.

1.0 The layer of the existing layer metalling shall be excavated and shall be screened on site of work. Stacking of 75% of metal
obtained from screening shall be done by filling in the stdndard steet boxes of 2m x 1.5 mx 0.5 mf. size which shall be supplied by
department if available on rent, otherwise contractor shall make his own arrangements. No deductions for voids shall be made from the
gross measurements. Where any doubt exist as to whether the quantity of stacks of metal in any hectometer is not confirming with
cubical content of the standard pharas ( 2m x 1.5 m x 0.5 m) shall be got corrected by the contractor if so ordered by the Engineer-in- -
charge for which no extra payment shall be claimed by the contractor. If the quantity of metal in any stack in a particular hectometer is
found to be less then the standard 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 metal shall be done in a
manner as directed by the Engineer-incharge.

2.0 The remaining material except 75% of metal obtained from si:regnin'g process shall be used in embankment with all lead and
1ift. It shall be directly deposited at the required location in specified layers. No handling or conveyance charges shall be paid if the
materials is temporarily deposited else where and subsequently convey to site of deposifion. The sequence of operations should be
arranged properly. Material not required for any use whatsoever may be disposed off by the contractor at his own cost in manner
approved by the Engineer-in-charge. The material utilised in the embankment will be deducted from the net quantity of earthworlt in
embankment arrived at within the chainage measured. : :

3.0 The payment shall be made on sq. mt. basis, the contractor shall maintain all stacks in regular and -proper size till the whole
materials shill not be measured and finally accepted by the department. The spreading of materials shall not be allowed till the

, Materials are fully stacked and completed kilometerwise. ' . : .

4,0 The rate includes the cost of scarifying macadam, screening..deposting, ‘conveyance with all .lead and lift, filling the boxes
including all labour, tools, equipments and all other incidental expenses. ' : i

‘ITEM-29

" (1) Surface dressing one coat with paving bitumen using 18 kg. bitumen per 10.0 Sq.m. with.0.15 comof

Stone chipping 12 mm. nominal size per 10.0 sq.m of road surface excluding rolling and consolidation (stone
chippingandbiu:mensha_llbepaidsepamtely). L L o s

. (2) Surface dressing in two coats with bitumen using 18 Kg. per 10sqm. with 0.15 sqm of stohe chipping
12mm nominal size per 10sqm. for first size 11kg. of biturnen with 0.10cum of stone chipping 10mm
nominal size per lmqm.ﬁmudmr&eefor_sewndeoatexcludingwnsolida_ﬁonetc. complete_.'(stoneclﬁpping

and bitumen shall be paid separately) g
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1. DESCRIP’I‘!ON :

This work shall consist of the application of one coat of surface dressing, oonsmtmg ofa layer of b:tutmnous bmder sprayed on a
base prepared preﬂously followed by a cover of stone chipping properly rolled to form a wearing course to the requirements of these
specifications. ” :

2.  MATERIALS

2.1 Stone chipping : The machine. crushed BT stone chrppmg shall consist of fairly cubical fragments of clean, hard, tough
and durable rock of uniform quality throughout. These shall be obtained by crushing B.T.stone. The ch;ppmg shall be free of
clongated or flaky pieces, soft or disintegrated stone, salt, alkali, vegetable matter, dust and adherent coatings.

" 2.2 Binder : The binder shall be straight run bitumen of 80/10C or 60/70 penetration and sattsfymg the reqmrement of I S. 73
or other type of bltumen as may be approved by the Department.
. " Necessary storage arrangements ie. prowmon of tanks etc. for bulk aspnalt shall be done by the contractor without any exh'a
charges,

In the case of bitumen is to be supplied by Department in butk at the rate and place shown in Schedule “A” for bulk asphalt,

contractor shall have to make adequate arrangement for stacking bulk asphalt at plant site, according to requirement. If the asphalt is

supplied as bulk on plant site, the rate of conveyance for lead difference ﬁ'om store to plant site shall be recovered at S.0.R. for Qty of
asphalt supplied.

2.3 Keeping Reoor_ds The Department shall keep a day account of the supply and use of the asphalt in separate bound

_register having numbered pages in the proforma prescribed by the Department. Day to day signature of the responsible contractor or

hig representative as may be directed by Engineer-incharge shall be obtamed in this reglster The register shall be mamtamed by the
Department and shall be produced with each b:Il

1 Los Angeles Abras:on Value* 40% Maximum -
2 Aggregate Impact Value* - 30% Maximum
3 Flakiness Index . " 18:2386 (Part ) .. 30% Maximuim
4 Stripping Value . o - IS:6241 ' '25% Maximum
5 Soundness i o
(i} Loss with Sodium Sulphate 5 cycles o ' E o 12%

o " (i) Loss with Magnesium . : - 18% o,

6 Water Absorption o IS:2386 (PartIH) . 1% Maximuin

Aggregate may satisfy requirements of either of the two tests.
Note : If crushed slag is uséd, Clause 404.2.3 shall apply.
" Requirements of stene chipping and binder content for surface dressing for 10 5. mt.

Single coat su . > €
dressing of firstcoating || . ¢ : - |. Retained on 10 mm Sieve
~of two coat surface B : '
coating N . _
2 Second Coatof - -° 10mm Passing 12 mm Sieve & -~ | 0.10CM ltkg
: two coat surface 1 : _ retaihed on 4.5 mm : ' o
dressing = - sieve

3.  CONSTRUCTION OPERATION

3.1 Weather & seasonal limitations : The surface dressmg work shall be carried on only when the aunosphenc temperawre in
shade is above 15° C, No bituminous matenals shall normally be applied when the surface of cover material is damp when the weather.
is foggy or rainy or during dust storms. _
3.2 Preparation of base : The base on which surface dressing is to be laid shall be prepared shaped and condmonal to the
specified lines, grade and cross section as directed by the Engineer- in-charge. '

* The surface shall be thoroughly swept and scraped cleans of dust and any other exh'aq,eous matter before the spraying of binder. As

necessary the cleanmg shall be done first with hard brushed, then with softer brushes and finally by blowmg with sacks or gunnty
bags. . .

3.3 Application of binder Binders shall be heated to 163° C 10 177" C. and sprayed on the dry surface in umfowm manner Wlﬂ'l the
help of self-propelled mechanical sprayers having, self-heating arrangemert and bitumen pressure pump and spray nozzle bar capable
of spraying bitumen uniformly ‘at specified rate as given in above table. Excessive deposits of binder caused by stopping or starting of
the sprayer or Through leakage or any other reasons shall be suitably corrected before the stone chipping are ‘spread. '

34 Applieaﬁon of stone chippings : The cover material i.e. machine crushed B. T. chips of 11.2 mm. ‘nominal size shan be stacked

on road side by filling standard boxes of 2.0 m x 1.50 m x 0.50 m the measurement shall be recorded in the measurement book after




46 F

GBS

N/

collection in two kilometre length is complete. The material shall be cress checked bf another D.E. E. as per rules. There after, the

spreading shall be allowed. The permission of Engineer-in-charge shall be obtained before spreading.

Immediately after the application of binder, stone cHippings in a-dry and clean, - state shall be spread uniformly on the surface.
preferably by means of mechanical gritter, otherwise, manually so as to cover the surface completely. If necessary, the surface shall be
broomed to ensure uniform spread of chippings,

- 3.5

Rollmg lmmedlately after the application of the cover material, the entlre surface shall be roiled w1th a 8-10 tones three

. wheeled roller. Rolling shall commence at the edges and progress towards the cenire except in supper elevated portions, where it shall
procéed from the inner edge to the other. Each pass of the roller shall uniformly be not less than one third of the track made in the
preceding pass. While rolling is in progress additional chippings shall be spread by hand in whatever quantities required to make up
irregularities. Rolling shall continue until aggregate particles are firmly bedded in the bifder and present a uniform closed surface.

3.6

Application of second coat of surface dressmg Where surface dressing in two coats is specified the second coat shall be

applied immediately after laying the first cost. The operatlon shall be the same as describe in para 8.3.3 to 8.3.5.

4,

OPENING TO TRAFFIC

Traffic shall not be permitted to run on any newly surface dressed area untﬂ the followmg day. In cn‘cumstances, however, the Engineer-
" incharge may open the road to traffic immediately after rolling, but in such cases its speed shall be limited to 16 k.m, per hour till the
following day.

5.

SURFACE FINISH AND QUALI’['Y CONTROL OF WORK
'The surface finish of construction shail conform to requirements of M. O S.T. No 902 Specxﬁcauon

" Contre! on the quality of materials and works shall be exercised by the Eng'lneer—m-eharge in accordance with section 900,

. 8

ARRANGEMENTS FOR TRAFFIC

During the period of construction flow of traﬁic shall be mamlamed as per clause-l 12
MEASUREMENTS FOR PAYMENT :
Surface dresslng shall be measured as (inished work in square metres.

RATE

- The contract unti! rate for surface dressing shall be payment in full for carrving out the requtred operatxons mcludmg full

compensation for all components listed in item No. 1 para 2.8.
ITEM-30 = Provlding and laymg 20/25mm thick bltummous open graded carpet wh‘.h B.T. aggregates 0. 66 cm/M.T.

1,

using bitumenious for tack coat at the rate of @ rate of 10 Kg./10 Smt. on W.B.M. surface and 5 Kg./10 Smt,
- for B.T. surface and for mixing at the rate of 32.8 kg/M.T. of fotal mix i.e.3.28 per M.T. of total mix and
" heating asphalt & aggregate by continuous batching hot mix plant anid spreading the same by paver finisher
including consolidation with power road roller including providing equipment T & P oil, fire wood,kerosene
labour charges etc. compt. using contractor’s own machineries hot mix plant and paver finisher mcluding
flushing of sand. 0.30 cmt/100 sq.mt.

The work shall consist of consiructxon ina smgle murse of 20/25 mm. thrck premlxed carpet as course. on a prewously prepared

base Single course shall also include additional thickness if arly to remove unevenness of the existing surface.

2.

The coarse aggregates shall consist of crushed stone only These shall be clean,strong durable of fairly cub1cal shape free of

disintegrated pieces, organic or other deleterious matter and adherent coatings. The aggregates shall preferably be hydrophobxc and
of low porosity and shall satisfy the physical requirements set forth as under.

Physical Requirements of A@'eg_ates for Bwummous Macadam

Los g es Abran Value > : 35% Mamm'
2. o Aggregate Impact Value - -do-* ' © 30% Maximum o
3°  Flaknesslndex = 1S: 2386 (PartD . ©_30% Maximum
4 Stripping Value . 1S:6241 _ © 0 25% Maximum
5

3.

Water Absorption - 1S:2386 Part ) - 2% Maximum
* Aggregates may satisfy requirements of either of the two tests. -
‘The fine aggregates shall consist of crusher run screening, natural sand or mlxture of both .These shall be clean. hard durable,

uncoated, dry and free from injurious, soft or flaky pieces and organic or deleterious substance.-

4.

The filler,where required, shall be an inert material, the whele of which passes 600 micron swve at least 90 percent passmg 150

micron sieve and not less than 70 percent passing 7% microa sieve. The ﬁller shall be cement,stone dust, hydrated lime or fly ash
approved by the Engineer-in-charge,

5.

‘1ne minc:al aggregates, including mineral filler,” shall be so gradefl or combmed asto conform to the gradlng as under

Table Aggre@te gradation for ASph alt carpet. . |
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| 125mm : o S 70100
10.0 mm : 2040 -
475 mm ' 05
2.36 mm ' ' '

6. The samples of aggregate of requires gradings for the work shall be got approved from the Engineer-in-charge prior to
transportation and collection on plant site. Unapproved materials shall have td be removed from the plant site by the contractor at his
own cost. If contractor fails to remove the inferior type of materials from-the plant site, the same will be rémoved by the Department at
‘the cost of the Contractor.Collection of aggregate shall be in different stacks according to various sizes of aggregates. - B

7.  For the purpose of collection of materials, plant site shall be established at suitable place, where hot mix plant shall be instailed.
Department will extend all necessary co-operation in helping Contractor to get nearby Government land of establishing plant site.
However, department is not responsible if no such land is made available to the Contractor and in that case, the Contractor will have to
make his own arrangement for the same. Incoming material shall be recorded in a register for the purpese of record. _ '
8. The binder shall be straight run bitumen of a suitable grade satisfying the requirements of 15:73. Bitumen shall be 60/80/100
grade and shall be supplied by the department at the rate and place as mentioned in Schedule “A” of the tender and it shall have to be
carted, by the Contractor to the site.of work at his own cost. Empty asphalt drums shall have to be returned free of cost to P.W.D. Store
from where they are issued or as directed, if so provided in Schedule ‘A’ Any damage caused to the agphalt drums or loss of asphalt
after issue from store shall be the responsibility of the Contractor. Drums of asphalt shall be so stored so as to allow easy inspection and’
in such place as will not damage the drums and cause the leakage of allow water and other foreign matter to enter.For the purpose of
calculating consumption, wastage will not be allowed beyond 2.5 percent.Excess consumption over 2.5 percent will be charged at a
panel rate. : , : ' : o

9.. Incase bitumen is to be issued by department in bulk, the same shall be issued to the Contractor at plant site by tankers at the
same rate as shown in Schedule ‘A’. Contractor shall have to make adequate arrangement for stacking bulk asphalt at plant site

according to the requirement.No deduction in rate will be made for supplying heated bulk asphalt. . _
10. The asphalt should not be used as a fuel. If however, Contractor is _found to be using asphalt as fuel, the quantity of asphalt
utilised shall be assessed, by the Executive Engineer whose decision will be final and hinding to the Contractor who will be charged at
double the rate provided in Schedule ‘A’ of the agreement even though the total consuniption of asphalt may be within the theoretical
consumption, R - S S : :
11. Department shall keep a day to day account of the supply and consumption of bitumen in a separate bound register having
numbered pages and the proforma prescribed by the Department. Day to day signature of the Contractor's representative shall be
obtained in this register.Issue rate of bitumen includes((}Obtaining asphalt from Department’s store, (i) Transporting to site, (iii) Storing
and stacking, (v)Keeping records, of supply and consumption and (v}returning the empty drums in good condition to the Department..
12, Semi dense carpet shall not be laid during rainy weather or when the base course in damp or wet. -
13. The base on which semidense carpet is to be laid shall be thoroughly swept and scraped clean and free of dust and foreign
matter, ' : ' oo . S
14. The work shall consist of application of a single ¢oat of bituminous to an‘existing road surface preparatory to another bituminous
construction. The temperature of bitumen at the tiine of application shall be in the range of 160 degree centigrade to 175 degree
centigrade. - - : o -
15. Binder shall be heated to the temperature appropriate to the grade of bitumen used and approved by the Engineer-incharge .
and sprayed on the base at the rate specified hereafter. The rate of spread of straight run bitumen for tack coat shall be 5 kg per 10 -
square meter area for an existing bitumen treated surface.The binder shall be applied uniformly. The tack ceat shall be applied just
ahead of the on coming bituminous construction. In case carpet is to be laid on W.B.M.surface,rate of spread of Bitumen for tack cost
will be 10 kg./10smt. T - - . ) . _ ’
16. - The binder content for premixing shall be 3.28 percent by weight of the total mix unless otherwise specified. The quantities of
aggregates shall be sufficient to yield the specified thickness after compaction. _ _ S
17. The contractor shall.get the job-mix formula for the mix approved by the Engineer-in-charge before starting the work. In order
to obtain the required type of mix, the department may change the proportion of bitumen and gradings of aggregate and contractor
shall have to collect the materials accordingly.In case of increase in proportion of bitumen the increased or decreased quantity will be
adjusted at the rate provided in Schedule ‘A" The contractor shall have the responsibility of ensuring proper proportioning of materials ~
in accordance with the approved job-mix formula and producing a uniform mix. . o . o '
18. Hot mix plant of adequate capacity and capable, of producing a proper and uniform guality shall be used for preparing the
mix.The plant may be either a batch type or a ¢ontinuous one, having coordinated set of essential unit such as dryer for heating the
* . aggregates, a binder heating and control unit for met- ring out the correct quantity of heated binder together with a paddle mixer for
intimate mixing of the binder and aggregate. R : ' - : 3 } ' '
19. The temperature of binder at the time of mixing shall be the range of 150° - 177° degree centigrade and of aggregates in the.
range of 1559 - 163° degree centigrade. Provided also that at no time shall the differenlce in temperature between the aggregates and
the binder exceed 14" c_:leg;‘ee' centigrade. : . - T :
20. Mixing shall be thorough to ensure that a homogeneous mixture is obtained in which all the particles to the mineral aggregates
are coated yniformly. . : . ' R C -

21. . The mix shall be transported from'l;he mixing planf to the _pofnt of use in suitable vehicles. The vehicles employed‘fér_tran'sport

Cim
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+shall be clean and be covered over during transit if so-directed by the Engineer—in—charge. _

hot mix plant to The site, shall be spread by means of a self propelled mechanical pavef with
suitable screeds capable of spreading.tamping and finishing the mix, to specified grade, lines and cross sections. The temperatare of
mix at the time of laying shall be in range 121°-163* degree centigrade. - ' : !

22. The mixtransported from the

23. Longitudinal joints and edges shall be constructed true to the

delineating lines pa'rallei to the centre line of the road.

Longitudinal joints shall be offset by at least 150 mm. from those in the binder course. All joints shall be cut vertical to the full thickness
of the previously laid mix andthe surface painted with hot bitumen before placing fresh mdterial. '

24. Immediately after the spreading of mix, it shall be thoroughly compacted by 8-10 tonnes 3 Wheel roller moving at a speéd not

exceeding 5 km per hour.

25. The roller wheels shall be kept damp to prevent the mix from adhering to them but in no case shall fuel iubricating oil be used
for this purpose. Rolling shall commence longitudinally from the edge and progress towards the centre except on super elevated
the lower to upper edge parallel to the centre line of the pavement. The relier shouid proceed on

portions, When it shall progress from

. the fresh material with rear or mixed wheel leading or as to minimise

overlap not less than one third of the track made in the preceding pass.Rolling

compaction and all the roller marks eliminated.
- 26. Sand or stone dust flushing at _the rate of 0.03

be made.

27, Traffic may be allowed immediately after completion

temperature.

- charge by carrying out the fo
AN

2, Semi-Dense Carpt_at

&x&_\ xm\\\\\\\;\\\\\\\«

for application, -
(i) Rate of spread of hinder
(i) Aggregate Impact Value -

' (i) Flakiness Index of Aggre.
Gii) Stripping Value

(v) Mix Grading

© aggregates from the dryer for each 100 tonnes of mix

() Temperature of binder in
the boiler, aggregate in the
dryer and mix at the time of
laying and rolling -~

(vi) Control of binder content
and gradation in the mix
(Binder Content test vide
(ASTM D-2172)

*(vii) rate of spread mix material

At regular close mhervnls.

.One test for each 100 tonnes of

layer thickness . B

the pushing of the mix and each pass of the roller shall uniformly

shall conintie until the entire surface has been rolled to -

cmt. /.10 smt. shall be done on'_ asphalt surface for which no separate payment will
“of the final rolling when the mix has cooled down to the surrounding

28, Surface finish and quality control of work : Control on the quality of materials and works shall be éxefciéed by the Engineer-in-
llowing test at e against each = - ' S

“‘Fwo test per day
One test per 100 cu. m. of aggre.
-Po- .
-Do-

One set of test on individual constituents and mixed

sushject to a minimum of two test per day

mix subject to max. of two test
per day per plant

Regular contio} through checks on -

- 5 The coniracior shall at all Gmes carry out work on the highway I a maner creating least mietference to the flow of traffic while

consistent with the satisfactory execution of the same. For all work involving im

in accordance with the directives if the Engineer-in-charge

provements to the existing highway, the contractor shall

provide and maintain, during the execution of the work, a passage for traffic

either along a part of the existing carriage way under improvement or on diversion. ) . _
30. In case of the improvement works, namely widening strengthening of the existing payment or reconstruction repairs fo cress-

drainage warks. Where such works could be carried out on

part widths at a time and the traffic could si nuitaneously be passed without

- undue delay and difficulty.on the other part; the road shoulder shall be dressed and brought in-line with the payment and maintained .
throughout out the duration of the work to the satisfaction of the Engineer-i

passing places, at least 20 metre long
one kilometer intervals as directed by
by the Engineer-in-charge. .

'31. The contractor shall take the all necess
such barricades including signs, marking
protection of traffic approaching or passing
an agreed phased programme for the controt of traffic on the

and 6 metre wide inclusive of the width

n-charge. Where work i$ continued on long stretches,
of the existing carriage way shall be provided at half or

the Engineer-in harge. Extra treatment to shoulders where necessary, shall be given as ordered

ary measures for the safety of traffic during eonstruction and provide, erect and maintain
lights and fiagmen as may be required, by the Engineer-in-charge for the information and
through the section, of the highway under improvement. Before taking up any construction
highway shall be drawn up in consultation with the Engineer-in-charge.

32. - The barricades erectéd on either side of the carriage way/portion of the carriage way closed to traffic shall be strong to resist

-violation, and painted with alternate black and white stripes.
" barricades at night and kept lit throughout from sunset to sunrise. At the

Red lanterns or warning lights of similar type shall be mounted on the
points where traffic is to deviaté from its normal path the
Jpainted drums ¢ 2 similar device to the direction of the'

» channe! for- traffic shall be clearly marked with the aid of payment marking

—
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Engineer-in-charge.At night the passages shall be delineated with lanterns or other suitable light source.

33.  One way traffic operation shall be established whenever the traffic is to be passed over part of the carriage way inadequate for
two lane traffic. This shall be done with the help of flagmen kept positioned on opposite side during ail hours.For regulation of traffic,the
flagmen shall be equipped with red and green flags and lanterns lights. On both sides, suitable regulatory/warning sings shall be
installed for the guidance of carriage way begins and the other 120 metres away. The signs shall be of approved design and the
refractory type if so directed. : :

34, The payment shall be made on the tonnage basis of the weight of mix of aggregate and bitumen. For this purpose the contractor
shall have to install a weigh bridge of suitable capacity for the purpose of weighment of durpers at suitable place at his cost as directed.
Weight of empty dumper and weight of loaded dumper will be recorded in bound and numbered register on plant site,

Department will be free to get some loaded dumpers test checked at other weigh bridges. Weigh bridge will be periodically got
calibrated and verified from weight and measure authorities. _

35. Weight of mix materials will be done in presence of responsible person, not less than the rank of supervisor of Department and
the measurements shall be recorded by the Deputy Engineer, Junior Engineer of Supervisor, if so duthorised. Record of each dumper
will be mé‘mt_ained separately in bound and numbered register which will be maintained by the department representatives and sigaed
by the contractor. Proper gate pass system shall be established, for the.vehicles coming to the plants, site and out going from the plant
site. The location of hectometre in which individual dumpers are unloaded shall be recorded carefully. '
36. The contract uiit rate for semidense carpet shall be in full for carrying out the required operation including full compensation
for - C .

Méking arrangements of controi and safety of traffic.
Preparation of base. _
Providing all materials to be incorporated in the works with all lead and lifts.
. All labour, tools, equipment and incidentals to complete the work to the specification. . :
TEM-3 Providing and laying seal coatwith 0.18 cum stone chipsi.e. 0.2727 M. T. per 10 sq. mt. using 42.50 kgs
: of bitumen per M.T. (4.25% by weight) for mixing the aggregates, heating the asphalt including mixing by -
continuous batching of hot mix plant and spreadig the same by paver finisher and consolidation with power
roller including providing all equipments by the contractor and flushing sand at the rate of 0.30 cu. m/ 100
1  DESCRIPTION - " - ' .
The work shall consist of construction of premix seal coat as wearing course, ona previously prepared base, to the requirement of these
spectﬁcaﬁon. B
2, MATERIALS .
2.1 Binder : The binder shall be straight run bitumen of 60/70 or 80/100 grade salisfying the requirement of 1S:73. The actual grade

Callo i

. ofthe binder to be used shall be decided by the Engineer-incharge and it shall have to be brought by contractor to the site athis own cost

unless otherwise specifiedin schedule A”.

2.2 Coarse agaregates : Thecoarse aggregate shall consist of crushed stone or crushed gravel. These shall be clean, durable, of cubical

shape, free disintegrated pieces, organicor other deleterious matter and adherent coatings. The aggregates shall preferably be hydropho-

bic and of low porosity and shall satisfy the physical requirements setforth in Table given in Item No. 30 Para 2. Except that the upper limit

for water absorption value shall be one percent. . ..

2.3 Fine aggregates : The fine aggregates shall consist of crusher run screenings, natural sand or a mixture of both. These shall be

clean, hard, durable, uncoated, dry and free from injurious, soft of flaky pieces and organic or deleterious substances. _ :

2.4 Filter : The filler, where required, shall be an inert material the whole of which passes 600 micron sieve at least 90 percent passing -

150 micron sieve and not less than 70 pefcent passing 75 micron sieve. The filler shallbe cement, stone dust, hydrated time, fly ash and

other nort-plastic mineral matter approved by the Engineer-incharge. : :

25 Aggregate gradation : The mineral aggregate: including mineral filler, shall be so graded or combined as to conform to gradings
' set forth in tables below : : :

75 micron - ' 04 04

2.6 Proportioning of materials : The binder cor.tent for premixing shallbe 42.50 kg per MUT. (4.25% by weight) for mixing aggregate.
The quantities of aggregates shall be sufficient to yield the specified thickness after compaction. - '

The contractor shali get the job-mix formula for the mix approved by the Engineer—inchar_ge before starting rh_e work. o
2.7 Variation in Proportioning of material : The Contractor shall have the responsibility of ensuring proper proportioning of materials
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in accordance with the approved job mix formula and producing a uniform mix. Avariationin b_indef contentof + 0.3 percent by weight of
total mix shall, however, be permissible in individual specimen taken for quality control tests vide MOST Specification Section 900,

3.  CONSTRUCTION OFPERATIONS _
3.1 Weather and seasonal limitation : Premix seal coat shallnotbe laid during rainy weather orwhen the base course is damp or wet.

3.2 Preparation of base : The base on which premix seal coat s to belaid shall be prepared shaped and conditioned to the specified,
lines, grade and cross section in accordance with MOST Specification Clause 601 as directed by the Engineersincharge. The surface shall
be thoroughly swept and scraped clean and free of dust and foreign matter. T )

3.3 Tack coat: Application of binder : Binder shall be heated to the temperature appropriate to the grade of bitumen used and
approved by the Enginieer-in-charge and sprayed on the base at the rate specified hereafter. The rate of spread in terms of straight run
hitumen shall be Skg per 10 square metre areafor an existing bitumen {reated surface and 10 kg per 10 square metre area for an untreated -
water hound macadam surface. The binder shall be applied uniformly with the aid of sprayers. The tack coat shall be applied just ahead of
the oncoming bituminous construction. .

34 Preparation of the mix : Hot mix plant of adequate capacity and capable of producing a proper and uniform quality shall be used
for preparing the mix, The plant should be continuous type having a co-ordinated set of essential units such as dryer for heating the
aggregates, device for feeding by weight or volume the required quantities of aggregates, a binder heating and controlunitfor metering
out the correct quantity of heated binder together with a paddle mixer for intimately mixing of the binder and aggregates. For details
regarding Hot mix plant the Annexure ‘A’ may be referred. '

The temperature of binder at the time of mixing shall be in the range of 150" C-177°C and aggregates in the range of 150° C-163*C
provided also that at no time shall the difference in temperature of the aggregates and the binder exceed 14°C.

Mixing shall be throughout to ensur€ thata horhogeneous mixture is obtained in which all the particles of the mineral aggregates are
coated uniformly. : _ | -
The mix shalibe transported from the mixing plant to the point of use in suitable vehicles. The vehicles employed for tranisport shall be clean
and be covered over in the transit if so directed by the Engineer-incharge. _ o
3.5 Spreading:The mix, transported from the hot mix plant to the site, shallbe spread by means of self propelled mechanical paver with
sujtable screens capable of spreading, tamping and finishing the mix, true to specified grade, line and cross sections. The temperature of
mix at the time of laying shall be in the range of121¢C. 163°C. o
' Longiludinal joints angd edges shall be constructed true to the delineating lines parailel to the centre line of the road, Longitudinal joints
shall be offset by atleast 150 mm from those in the binder course. Alljoints shall be cut vertical to the full thickness of the previously laid
mix and the surface painted with lot bitumen before placing fresh material. L :
3.6 Rolling : Immediately after the spreading of mix, it shall be thoroughly compacted by rolling with aset of rollersmoving ata speed
not exceeding 5 km per hour. The initial or break-down rolling shali be with 8.12 tonne three wheeled rollers and the surface finished by
final rolling with 810 tonne tandem rollers, or suitable pneumatic rollers. Rolling temperature shall not be less than 100°Cin any case the
* rolling shall be completed the temperature of mix falls about 80°C. o

The roller wheels shall be kept damp to prevent the mix adhering to them butin no case shall fuel lubricating oil be used for this purpose.
Rolling shall commence longitudinally from the edge and progress towards the centre exeept that at super elevated portions, it shall
progress from the lower to upper edges parallel to the centre line of the payment. The roller should proceed on the fresh material with rear
or fixed wheel leading so as to minimise the pushing of the mix and each pass of the roller shall uniformly overlap not less than one third of
the track made in the preceding pass Rolling shall continue until the entire surface hasbeen rolled to compaction and all the roller marks
eliminated. : . - '

4. OPENINGTOTRAFFIC : .
Traffic may be allowed immediately after completion of the final rolling when the mix has cooled down to the surrounding tempcr:iture. '
5. SURFACE FINISH AND QUALITY CONTROL OF WORK - _ '
The surface finish of construction shall conform to the requirements of most specification Clause 901 Controlon the quality of material and
works shall be exercised by the Engineer-in-charge in accordance with MOST Specification Clause 902.

6. ARRANGEMENT FORTRAFFIC T

The provision of MOST Specification Clause 105 shall apply as regards the flow to traffic during construction.
7. MEASUREMENT FOR PAYMENT - :

The payment shall be made on the tonnage basis of the weight ofmix of aggregates and bitumen. For this purpose the contractor shall have
to install a weigh bridge of suitable capacity for the purpose of weighment of dumpers at suitable place at his cost as directed. Weight of
empty dumper and weightofloaded dumper will be recorded in bound and numbered register on plant side. _
' Department will be free to get some loaded dumper test checked at other weigh bridge. Weigh bridge will be periodically got

calibrated and verified from weight and measure authorities, .
For the purpose of application of tack coatif the theoreti-al area as per sanctioned estimate for basis of tonne differs with the actual area of
work done in the field, then the reduction in or addition to payment shall have to be effected to the contractor on proportionate hasis
depending upon the area reduced or exceeded respectively. : Co

Weigh of mix materials will be done in presence of responsible person, not less than the rank of supervisor of Department,Deputy
Executive Engineer or Assistant Engineer or Addl. Assistant Engineer if so authorised. Record of each dumper will be maintained
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separateiy in bound and numbered register which will be maintained by the departmental representatives and signed by the contractor.

Proper gate pass system shall be established for the vehicles coming to the plant site and out going from the plant site. The location of the

kilometer, hectometer in which individual dumper are unloaded will be recorded carefully. '

8 RAIE ' . : . _ _

The Contract unit rate for seal coat shall be for payment for carrying out the required operations including full compensation for all

components listed in MOST Specification Clause 503.7 :

Item No. 32 :- Providing and laying 25mm thick Semidense Bituminous concrete with dram mix plant using crushed stone
aggregate of specified grading and stone dust as filler, premixed with ashphalt / bitumen by weight of total mix
at 5.00% (i.e. 50 kg/MT) and tack coat by emulsion asphalt _-_- Sq.mt. transporting the hot mix to
work site, laying with a paver finisher to the required grade / level and alignment, rolling with power roller /
vibratory roller to achieve the desired compaction as per MoRTH specification clanse No. 508 complete in all
respects. Complete using contractors own machineries drum ‘mix plant & paver finisher etc. complete or as
specified.

508. SEMIDENSE BITUMINOUS CONCRETE

' 508.1 Scope _

This clause specifies the construction of Semi Dense Bituminous Concrete, for use in wearing / binder and profile corrective courses. This
work shall consist of construction in a single o multipte layers.of semi dense bituminous concrete on a previously prepared bituminous
bound surface. A single layer shall be 25 mm to 100mm in thickness.

508.2. Materials

. 508.2.1.. ‘Bitumen: The bitumen shall be paving bitumen of Penetration grade complying with Indian Standard Specifications for

“Paving Bitumen” 1S: 73, and of the penetration indicated in Table 500-15, for semi dense bituminous concrete, ot this bitamen as modified
by one of the methods specified in Clause 521. Guidance on the selection of an appropriate grade of bitumen in given in The Manual for
Construction and Supervision of Bituminous Works. .

508.2.2, Coarse aggregates: The coarse aggregates shall be generally as specified in Clause 507.2.2, except that the aggregates
shall satisfy the physical requirements of Table 500-14. _

508.2.3. Fine aggregates: The fine aggregates shall be all as specified in Clause 507.2.3.

508.2.4. Filler : Filler shall be generally as specified in Clause 507.2.4. Where the aggregates fail to meet the requirements of the

water sensitivity test in Table 500-14 then 2 per cent by total weight of aggregate, of hydrated lime shall be added without additional cost.

Aggregate grading and binder content ; When tested in accordance with IS: 2386 Part T (Wet sieving method), the combined grading of
the coarse and fine aggregates and added filler shall fall within the limits shown in Tabte 500-15 for gradings 1 or 2 specified in the Contract.

508.3. Mixture Design . . _
508.3.1. Reguirement for the mixture: Apart from conformity with the grading and quality requirements for individual ingredients

. the mixture shall meet the requirements set out in Table 500-16.

TABLE 500-14. PHYSICAL REQUIREMENTS FOR COARSE AGGREGATE FOR BITUMINOUS CONCRETE PAVEMENT
: . - LAYERS ;

P S SR
Cleanliness (dust) (rain size analysis' Max 5% passing 0.075 mm sieve
Particle shape " Flakiness and elongation Index (combined)* Max 30%
Strength Los Angeles Abrasion Value® Max 35%
Aggregate Impact value! - Max 27%
Polishing Polished stone Value® Min 55
Durability Soundness® _
' Sodium Sulphate Max 12%
Magnesium Sulphate Max 18%
Water absorption Water absorption’ ° Max 2%
Stripping Coating and stripping of bitumen Minimum_retained coating 95%
aggregate mixtures’. .
Water sensitivity** Retained tensile strength® _ Min 80%
Nofes: _ ) '
1. 15:2386 Part 1 ' 6.1S: 2386 Part 5
2. 15:2386 Part 1 . 7. 15: 2386 Part 3
 (the elongation test may be done only on non-flaky aggregates in the samples)
3.15: 2386 Part 4* 8, AASHTO T 283**

4.15: 2386 Part 4 o 9. IS: 6241
5. BS: 812 Part 114 : ‘ _
* Aggregate may satisfy requirements of either of these two tests
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** The water sensitivity test is only required if the minimum retained coating in the siripping tec. is less than 95%.
The requirement for minimum per cent voids in mineral aggregate (VMA) are set out in Table 500-12.

508.3.2, Binder content: The binder content shall be optimised to achieve the requirentents of the mixture set out in Table 500-
16 and the traffie volume as specified in the Contract, The Marshall method for determining the optimum binder content shall be adopted
as described in the Asphalt Institute Manual MS-2, replacing the aggregates retained on the 26.5 mm sieve and retained on the 22.4 mm
sieve, where approved by the Engineer.

TABLE 500-15. COMPOSITION OF SEMI DENSE BITUMINOUS CONCRETE PAVEMENT LAYERS

Grading 1 -2
Nominal aggregate size 13 mm : 10 mm -
Layer Thickness 35 - 40 mm ' - 25 - 30 mm
IS Sieve! (mm) Cumulative % by weight of total aggregate passing
45 :
375
26.5
9 100 '
13.2 90 -100 - - 100
8.5 70 - 90 . 90- 100
475 35-51 . 35-51
236 24 -39 24-39
1.18 i5- 30 15- 30
06 - .
0.3 9-19 919
0.15 - .-
L 0.075 _ 3-8 3-8
Bitumen content % by Min 4.5 _ Min 5.0
":mass of total mix? : :
Bitumen grade (pen) _ 65* B 65*

"Notes: 1.The combined aggregate grading shall not vary from the low limit on one sieve to the high limit on the adjacent sieve.
: 2. Determined by the Marshall method. ' : '
* Oaly in exceptional circumstances, Bﬁ/ 100 penetratioﬁ grade mﬁy be used, as appfover.' by the Engineer.
TABLE 500-16. REQUIREMENTS FOR SEMI DENSE BITUMINOUS PAVEMENT LAYERS

Minimum stability (kN at 60°C) _ 82
* Minimum flow (mm} 2
; Maximum flow (mm) : 4 C .
l Compaction level (Number of blows) ' 75 blows on each of the two faces of the specimen
Percent air voids 3-5
Percent voids in mineral aggregate (VMA) See Table H00-12
Percent voids filled with bitumen (VFB) 65-78

508.3.3. Job Mix Formula: The procedure for formulating the job mix formuta shall be-generally as specified in Clause 507.3.3 and the
results of tests enumerated in Table 500-16 as obtained by the Contractors. _ .

508.3.4. Plant Trials - permissible variation in job mix formula: :
The requirements for plant trials shall be all as specified in Clause 507.3.4 and permissible limits for variation as shown in Table 500 — 13
508.3.5. Laying Trials: The requirements for laying trials shail be all as specified in Clause 507.3.5.
509.4, Construction Operations ' _
' 508.4.1. Weather and seasonal limitations: The provisions of Clause 501.5.1 shall apply.

508.4.2. Preparation of base: The surface on which the Semi Dense Bituminous material'is to be laid shall be prepared in accordance
with Clauses 501 and 902 as appropriate or as directed by Engineer. The surface shall be thoroughly swept clean by mechanical broom and
dust removed by compressed air. In locations where a mechanical broom cannot aceess, other approved methods shall be used as directed
by the Engineer. . ' ' : -

508.4.3 Geosynhetics - Where Geosynthetics are specified in the Contract this shall be in accordance with the requirements stated in
Clause 703. : : -

508.4.4 Stress absorbing layer - Where a stress-absorbing layer is specified in the contract, this shall be applied in accordance with the
requirements of Clause 522,

508.4.5 Tack coat - Where specified in the Contract, or otherwise reqiired by the Engineer, a tack coat shall be applied in accordance
with the requirements of Clause 503. '

508.4.6 Mixing and transportation of the mixture - The provisions as speciﬁ'ed in Clauses 501.3 and 501.4 shall apply.
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508.4.7 Spreading - The general provisions of Clauses 501.5.3 and 501.5. 4 shall apply .
'508.4.8 Rolling - The general provisions of Clauses 501.6 and 501.7 shall apply, as modified by the approved laying trials. The compaction
process shall be carried out by the same plant, and using tlie same method, as approved in the laying trials, which may be vaned only with
the express approval of the Engineer in wntmg
' 508.5, Opening to Traffic
The newly laid surface shall not be open to traffic for at least 24 hours after taying and complehon of compacuon. without the express
" approval of the Engineer in writing.
508.6. Surface Finish and Quality €ontrol :
The surface finish of the completed construction shall conform to the requn*ements of Clause 502. Al matenals and‘ workmanshlp shall
comply with the provisions set out in Section 900 of this Specification.
508.7. Arrangement for Traffic
.Durmg the period of construction, arrangements for traffic shall be made in accordance with the provisions of Clause 112.
508.8. Measurement for Payment
The measurement shall be as specified in clause 507.8
508.9. Rate : The contract unit rate shall be as specified in Clause 507 9 except that the rate shall include the provision of bitumen.4.75
percent, by weight cf total mixture. The variance in acu.a: percentage of bitumen used will be assessed and the payment adjusted up or
down, accordingly.
Item No. 33 ;- Providing and laymg Dense blmmmous macadam of _____thickness with B.T. A@'e@tes as per M.O. R.T.&H
gradation and emulsion asphaltfortackcoat@2 50 Kg. / 10 Sq.Mt. with mechanical sprayer & bitumen grade
60/70 for mixing @ 40.00 Kg./M.T. i.e. 4% by weight of total mix including heating and mixing the aggregates
and asphalt by continuous batching of drum mix plant and spreading the same by paver finisher and consolidation
. with vibratory roller including providing all materials, equipments, tools and plant, oil, kerosene, firewood,
: * - labourcharges etc. comp. uspingmnhnaofsommachhenes,dmmmxphntmdpaverﬁmsheretc.complete
507 DENSE GRADED BlTUMINOUS MACADAM s .

507.1. Scope
This clause specxﬁcs the construchon of Dense Graded Bituminous Macadam, (DBM) for use mamly, but not exclumvely, in base/binder
and profile corrective course, DBM is also intended for use a road base material. This work shall consist of construction in a single or
multiple layers of DBM on a previously prepared base or sub-base. The thickness of a single layer shal} be 50mm to 100mm.
507.2, Materials : :
507.2.1. Bitumen: The spemﬁcahons of requirements of bltumen shall be as per Clause No 508.2.1
.507.2.2, Coarse aggregates: The aggregates shall satisfy the physical requirements specified in Table 500-8, for dense bltummous
macadam, The requu-ement shall be similar to that of Clausc 504 except that aggregates shall satisfy physncal requirements specified in
Table 500-8. .
When crushed gravels is proposed for use in aggregate, not less than 90% by weight of the crushed matenal retained on the 4, 75 mm sieve
shall be have at least two fractured faces.
- 507.2.3. Fine aggrem:tes Fine aggregates shall consists of crushed or naturally occurring mineral material, or a combination
of the two, passing the 2.36mm sieve and retained on the 75 micron sieve. The fine aggregate shall have a sand equivalent value of not less
than 50 when tested in accordance with the requirement of 15:2720 (Part 37) The plasticity index of the trachon passing the 0.425 mm sieve
shall not exceed 4, when tested in accordance with 15:2720 (Part 5)

: TABIE 500-8. PHYSICAL REQUIREMENTS FOR COARSE AGGREGA’IE FOR DENSE GRADED BlTUMlNOUS MACADAM

m@\\\\‘m\m

Cleanlmess (dust) Gram size analysns' ' Max S% passmg 0.075 mm sieve
Particle shape Flakiness and elongatl n Tndex = Max 30%
. {combined)? o '
Strength . - Los Angelés Abrasion Value® Max 30%
' ‘Aggregate Impact value . Max 24%
Polishing Polished stone Value’ Min 55
Durability Soundness® '
: Sodium Sulphate . Max 12%
: ' - Magnesium Sulphate _ Max 18%
Water absorption Water absorption” Max 2% -
Stripping .~ . Coating and stripping of bitumen - Minimum retained coatmg 5%
: - aggregate mixtures® :
Water sensitivity** Retained tensile strength® ) ~ Min 80%
Notes: :
1.15:2386 Part 1 : i : . 6.15: 2386 Part 5

2. 15:2386 Part 1 : ; 7.18: 2386 Part 3
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* (the elongation test may be done only on non-flaky aggregates in the samples)
3. IS: 2386 Part 4 8. AASHTO T 283**

4. 15; 2386 Part 4* B 9. 1S: 624! |
5.BS:812 Part 114 ‘ ' ,
* Agorepate may satisfy requirements of either of these two tests
** The water sensitivity test is only required if the minimum retained coating in the stripping test is less than 95%,

507.2.3 Fine aggregates: Fine aggregates shall be the fraction passing 2.36 mm sieve and retained on 75 micron sieve, consisting of
crusher-run screenjng , gravel , sand or amixture of both. These shall be clean, hard, durab}e unooated dry and free from any injurious,
soft or flaky pieces and organic or other deleterious substances. .

507.2.4. Filler
Filler shall consists of finely divided mineratmatter such asrock du st, hydrated lime or cementas approved by the Engineer
Thefiller shallbegraded within the following lirmits : 4

TABLE 500-9 GRADING REQUIREMEN‘IS PDR MINERAL FILLER

M'neral filler shall consist of rock dust, hydrated hme or portland cement, or after inert mmera] matter approved bythe Engmeer Itshall
be dry and free from lumps.

. The filler shall be free from organic impurities and have aP]astmty Index notgreater thamt ’Ihe Plastxaty Index requ irementshallnot -

* apply iffiller is cement or ime. When the coarse aggregate is gravel, 2 per cent by mass of total aggregate of portiand cement or hydrated
 lime shall be added and the percentage of ﬁne aggregane reduced accordingly. Cement or hydrated ime isnot requlred when the gravel

islimestone. -

507.2.5. . Aggregate grading and binder content : When tested in accordance with IS:2386 Part 1 (Wet sieving ,method). the

_combined grading of the coarse and fine aggregates and added filler shali fail within the limits shown in Table 500-10 for dense bitumi~ous .

macadam gradings 1 or 2 as specxﬁed in the Contract. The type and quantlty of bitumen, and appropnatc thickness are also mdlcated for

each mixture type.

TABLE 500- 10 COMPOSITION OF DENSE GRADED BITUMINOUS MACADAM PAVEMENT LAYERS

wrading 1 2
Nominal aggregate size B 40mm "7 25mm
Layer Thickness — ' 80-100mm ~ 5075 mm
IS Sieve! (mm) o Cumulative % by weight of total aggregate passing
45 _ - 100 -
35 0 Sl oes100 S 100
265 L 6393 - . 90100
19 : ' _ : - _ 71-95
132 o ‘ 5575 - 5680
95 . - - S . -
475 : 3854 : - 3854
236 - ' . 2842 2842
118 . - S _ ' .
Y \ T , |
03 : .72 .72
015 ' - - _ - -
0.075 ' : 28 . . 28
Bitumen content % by mass of tota] mix? . Min. 40 -Mlin. 4.5
Bitumen grade (pen) ' 65t090 T 68to %0

Notes: 1. The combined aggregate grading shall not vary from the low Timit on one sieve to the high limit on the ad}acent sieve.
2. Determined by the Marshall method
507.3. Mixture Design

507.3.1, Requirements for the mixture: Apart from conformity w1t11 the gradmg and qua]lty requirements for individual
1ngred1enh. the mixture shall meet the requirements set out in Table 500-11. _

" The reqmrements for midimum per cent voids in mineral aggregate (VMA)_ge set out in Table 500-12.
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TABLE 500-11. REQUIREMENTS FOR DENSE GRADED BII‘UMINOUS MACADAM
Minimum stability (kN at 60°C) - 9.0
Minimum flow (mm} ' 2
Maximum flow (mm) - 4
Compaction level (Number of blows) 75 blows on ea(.h of the two faces of the speclmen
Percent air voids : 3-6
Percent voids in mineral aggregate (VMA) See Table 500—12
Percent voids filled with bitumen (VFB) . 65-75 :
-507.3.2, Binder content: The binder content shall be optirised to achieve the requirements of the mixture set out in Table 500-

11 and the traffic volume as specified in the Contract. Where 40 mm dense bituminous macadam mixture is specified, the modified Marshall
method described in MS-2 shall be used. This method requires modified equipmnt and procedures; particularly the trinimum stab:hty
values in Table 500-11 shall be multiplied by 2.25, and the minimum flow shall be 3 mm,

507.3.3. . Job mix formula: The contractor shall inform the Engineer i in writing at least 20 days before the start of the work The -

apptoved job mix formula shall remain effective tnless and until a revised Job Mix Formula is approved. Should a change in the source of
materials be proposed, a new job mix formula shall be forwarded to the Engineer for approval before the placing of the material.

' 507.3.4. Permissible variation from job mix formula: It shall be the responsibility ot the Contractor to produce a uniform mix
conforming to the approved jOb mix formula subjectto the permissible variations of the individual percentages of the various ingredients in
the actual mix from the job mix formula to be used witkin the limits as specified mTable 500—11 These variations are mtended to apply to
individual specimens mken Tor quality conirol tests vide Section 900. :

TABLE 500-13 PERMISSIBLE VARIAT[ONS FROM 'l'HE JOB MIX mRMUIA
\ :

1 .
2. Aggregatepassing 13.2mm, 9.5mm +7% +6%
13 Aggregate passing 4.75 mm £6% +5%
| 4 Aggregate passing 2.36 mm, 1.18mm, 0.6mm, +5% +4%
5. ‘Agpregate passing 0.3mm, 0. 15mm St 4% +3%
6. Aggregabepassmg()ﬁ?ﬁm ’ _ . A22% +15%
7. Binder content ' ' - +0.3% ' T 203%7
8  Miingtemperature : +10°C £10%
507.3.5 I.aymg'lhals Once the plant trials have been successfully completed and approved the Contractor shall carry out

laying trials, to demostrate that the proposed mix can be successfully laid, and complacted all in accordance with Clause 501.

Thie Contractor shal previously inform the Engineer of the proposed method for laying and compacting the material. The plant trials shall
then establish if the proposed laying plant, compaction plant, and methodology is capable of producing satisiactory results. The density of the
finished paving layer shall be determined by taking cores, no sooner than 24 hours after laying, or by other approved method.

Once the laying traisl have been approved, the same plant and methodology shall be applied to the laying of the material on the project, and
no variation of either shall be acceptable, unless approvedin wntmg bythe Engmeerwho matyath:s discretion requlre further laymglnals

507 4.Constmcuon0pemnons .
507.4.1. Wether and seasonal limitaitions : The provisions of Clause 501. 5 lshallapply

507.4.2. Preparaﬁmofbase The base on which Dense Graded BmxmmousMacadammtobelaldshallbeprepm-ed mamordmcemm' .

Clause 501 or as directed by the Engineer . The surface shall be thoroughly sweptclean free from dust and foreign matter using mechanical
broom and dust removed or blown offby oompressed air. In portions where mechanical broom cannot reach, other appmved method shall
be used as directed by the Engineer.

' 5.7.4.3 Geosynthetics : Where Geosynthehcs are spr=cified inthe Contracttlus shall be in accordance w:th the reqmrements stated in
Clause 70.3 .

507.4.4. Su'essﬂ:hsmbmlwer Where ash-essabsorbmglayensspemﬁedmmeoonh'act, thlsshallbeapphedm aooortlance
with the requirements of Clause 522. - -

50745 Prime Coat : Where the material on whlch the dense bituminous macadam istobelaid moﬂlerﬂlan abitimen bound
layer, aprime coat shall be applied as specified, in accordance with the provisions of Clause 502 or as directed by the Engineer.

507.4.6 _ Tack Coat ; Where the material on which the dense bituminous macadam is to be placed is biumen bound surfaoe. a
tack coat shall be applied as spec:ﬁed in accordance with the prowsmns of Clause 503 or as directed by the Engmeer

50747 .' _ Mncmg and transportation of the mixture : The provisions as specified in Clause 501.3 and 501.4 shall apply

50748 " Spreading : The provisions of Clause 501.5.3 and 501.5.4 shall app]y _
50749 Rolling : The general propvisions of Clause 501.6 and 501.7 shall apply, as modified by the approved laying trials The

compadonmnoessshallbecamedoutbythesmnep]ant,mdusmgﬂwsamemetlmd asapprovet] lnmelaylngmals.Whlchmaybevaned
onlyw1th the express approval ofthe Engmeer mwnung . .
o
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- BT 50peningiaom The newiylmdsurfamslml] notbeopentoh-aﬁictoraﬂeastm hrsaﬁerlaylngandoompleuonofcompacuon,
without the express approval of the Eingineer in writing.

" 507.6. Surface Finish and Quality Control of Work : 'Ihesurfaoeﬁmshofconsuud:lonshaﬂconfonntoﬁxerequuwem&ofﬁausem '
Control on the quality of materials and work shall be exercised by the Engineer in accordance with Section800. -~

507.7. Arrangementsﬁor'lmﬁc During the period of construction, arrangements for the traffic shall be done to Clause 112

507.8 Measurement for Payment : Dense Graded Bituminous Materials shallbe measured as finished work éither in cubic metres,

tons or by the square metre ata specified thickness as detailed on the Conu'actdramngs. or documents, or as directed by the Engineer.

150'7.9 Rate : The Contract tnit rate for Densé Graded Bituminous Macadam shall be payment in full for carrying out the all required

operations as specified, and shall include, but not necessarily limited to all components listed in Clause 501.8.8.2 @ to (xi). The rate shall

include the provision of bitumen, at4.25 per cent by weight of the total mixture. _

The variarice in actual percentage of bitimen used will be assessed and the payment adjusted up ordmm accordnﬂgy _

* ITEM-34 : Providing and laymg bitumineous 37.5 mm thick lean bound macadam ih one or two layers consadenng 0.66
cum. per M.T. mix materials with machine crushed stone aggregate and asphalt for tack coat @ the rate of 4 Kg
/ 10 sq. mt. (on metaled surface) / 2.5 kg per 10 sq. mt. (on existing B. T. surface) using 30 kg. of bitumen
per asphalt including mixing the aggregate, heating the asphalt including mixing by continuous batching of hol_
mix plant and spreading the same by paver finisher and consolidation with power roller including prmriding alt

- equipments by the contractor and flushing sand at the rate of 0.30 cu.m / 100 sq. mt.

1. DESCRIPTION . :

The work shall consist of consu-uchon in one layers each 37.5 mm thick LBM on prewously prepared. base, to the requlrements of these -

specifications, : _ .

2. MATERIALS : :

* 2.1 Binder : The binder shall be straight run biturnen of 60/ 70 or 80/ 100 grade sahsfymg the requlrement of 18:73. The actual

grade of the binder to be used shall be decided by the Engineer-incharge and it shall have to be brought by the contractor to the site

of work at his own cost.

. 2.2 Coarse aggregates : The coarse aggregate shall consist of crushed stone or crushed gravel. These shall be cledn, durable, of

cubical shape, free disintegrated pieces, organic or other deleterious matter and adherent coatmgs The aggregates shall preferably be

hydrophobic and of low porosity and shall satisfy the physical requirements set forth in Table given in Item No. 18 Para 2.

- 2.3 - Fine aggregates : The fine aggregates shall consist of crusher run screenings, natural sand or a mixture of both. These shall be

clean, hard, durable, uncoated, dry and free from injurious, soft of flaky pieces and organic or deleterious substances.

2.4 Filler : The filler, where required, shall be an inert material the whole of which passes 600 micron sieve at least 90 percent

* passing 150 micron sieve and not less than 70 percent passing 75 micron sieve, The ﬁl!er shall be cement, sione dusl, hydrated lime, fly

ash-and -other non-plastic mineral matter apporoved by the Engineer-in-charge. _

2.5 Aggregate gradation : The mineral aggregates, including mineral ﬁller, shall be so graded or combmed as to conform to

gradmgs set forth i in tables below : _

’l‘able Aggre@te gradahon ForIBM ' . _
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- 37.5 75 m.m. . : 37.5 75 mm .

40 mm ' - 100 - - -

L 25mm . 100 75-100 1535 '
200 nm  70-100 6095  236mm -
100 am 3560 - 3085 0 0,75mm

The abcve gradation is tentative, To achive Correct quantlty the contractor shall get the job mix farmula for the rmx approved by Engmeer—

incharge before starting the work,

2.6 roportioning of materials : The binder content for premixing shall be 3.0 peroent by weight of the total mix. The quanuhes of

aggregetes shall be sufficient to yield the specified thickness after compacton .The contractor shall get the 10b -mix formula for the mix

~ approved by the Engineer-in-charge before starting the work, -

2.7 . Variation in Proportioning of material : The Contractor shall have the responsibility of ensuring proper proportwmng of
materials in accordance with the approved job mix formula and prodacing a uniform mix. A variation in binder content of £ 0.3 percent by

welghl of total mix shall, however, be perm1531ble in lndmdual specmlen taken for quahty control tests vnde MOST Spec:ﬁcatlon Section

900.

3.  CONSTRUCTION OPERATIONS -

3.1 Weather and seasonal limitation : Lean Bound Macadam ghall not be Ia1d durmg rainy weather or when the base course is damp
or wet.

3.2 Prepamuon of base : The base on which LBM is to be laid shall be prepared shaped and condltumed to the specnﬁed lines, grade
and cross section in accordance with MOST Specification Clause 601 as directed by the Engmeer—m-charge The surface -shall be

thoroughly swept and scraped clean and free of dust and foreign matter.
- e : — . — - — — ﬂ__
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3.3 Tack ooat Apphcat:on of binder Binder ¢hall be heated to the temperature appropriate to the grade of b:uunen used and.
approved by the Engineer-in-charge and sprayed on the'base at the rate specified hereafter. The rate of spread in-terms of straight run
bitumen shall be 2.5 kg per 10 square metre area for an existing bitumen treated surface and 4 kg per 10 square metre area for an unireated
waler bound macadam surface. The birder shall be applied uniformly with the aid of sprayers. At specified temperature, so as to prowde
uniformly rate and unbroken spread bitumen, The tack coat shall be applied just ahead of the oncommg bituminous construction.’

3.4 . Preparation of the mix : Hot mix plant of adequate capacity and capable of producing a proper and uniform quality ‘shall be used
for preparing the mix. The plant should be continuous type having a co-ordinated set of essential units such as dryer for heating the
aggregates, device for feeding by weight-or volume the required quantities of aggregates, a binder heating and control unit for metering
out the correct quantity: of heated binder together with a paddle mixer for intimately mixing of the binder and aggregates. For details
regarding Hot mix plant the Annexure ‘A’ may be referred.

The temperature of binder at the time of mixing shall be in the range of 150° C 177“ C.and aggregates in the range ‘of 150° C - 163" C
provided also that at no time shall the difference in temperature of the aggregates and the binder exceed 14°C.

Mixing shall be througheut to ensure that a homogeneous mixture is obtained in which all the particles of the mineral apgregates are

" coated uniformly.

The mix shall be transported from the mixing plant to the point of use in suitable vehicles. The vehicles employed for transport shalt be cle.m
and be covered over in the transit if so directed by the Ergineer-in-charge.

3.5 Spreading: The mix, transported from the hot mix plant to the site, shall be spread by means of self propelled mechanical paver 1 wrth
* suitable screens capable of spreading, tamping and finishing the mix, true to speaﬁed grade, line and cross sectlons The temperature of
mix at the time of laying shall be in the range 0f 121° C - 163° C.

Longitudinal joints and edges shall be constructed true to the delineating lines parallel to the centre line of the road, Longitudinal joints
shall be offset by at least 150 mm from those in the binder course. All joints shall be cut verllcal to the full thickness of the previously laid
mix and the surface painied with hot bitumen before placmg fresh material.

3.6 Rolling : Immediately after the spreading of mix, it shall be thorouhly compacted by rolling with a set of rollers moving at a speed
not exceeding 5 km per hour. The initial or break-down rolling shall be with 8-12 tonne three wheeled rollers and the surface finished by
final rolling with 8-10 tonne tandem rollers, or suitable pneumatic rollers.

The rofler wheels shall be kept damp to prevent the mix adhering to them but in no case shall fuel lubricating oil be used for this purpose
Rollmg shall commence longitudinally from the edge and progress towards the centre except that at super elevated portions, it shall
progress from the lower to uppei edges parallel to the centre line of the payment, The roller should proceed on the fresh material with rear
or fixed wheel leading so as to minimise the pushing of the mix and each pass of the roller shall uniformly overlap not less than one third of
the track made in the préceding pass Rolling shall continue until the entire surface has been rolled to compactlon am:l all the roller marks
_eliminated,

4, OPENING TO TRAFFIC
Traffic may be allowed immediately after complenon of the final rolling when the mix has cooled dawn to the surroundmg temperature.
5. SURFACE FINISH AND QUALITY CONTROL OF WORK

The surface finish of construction shall conform to the requirements of most specification Clause 901 Control on the quahty ‘of matena]
and works shall be exercised by the Engineer-incharge in accordance vmh MOST Spec:ﬁcatlon Clause 902. '

6. ARRANGEMENT FOR TRAFFIC

“The provision of MOST Specification Clause 105 shall apply as regards the flow to traffi¢ durmg construction.

7. MEASUREMENT FOR PAYMENT

The payment shall be made on the tonnage basis of the weight of mix of aggregates and bitumen. For this purpose the conh‘actor shall -
- have to install a weigh bridge of suitable capacity for the purpose of weighment of dumpers at suitable place at his cost as directed.
Weight of empty dumper and weight of loaded dumper will be recorded in bound and numbered register on plant side.

" Department will be free to get some loaded dumper tast checked at other weigh bridge. Welgh bridge will be penodlcally got
calibrated and verified from weight and measure authorities.

For the purpose of apphcatlon of tack coat if the theoretical area as per sanctioned estimate for basis of tonne differs with the actual area
of work done in the field, then the reduction in or addition to payment shall have to be effected to the contractor on proportionate basis
dependmg upon the area reduced or exceeded respectively.

Welght of mix materials will be done in presence of responsible person, not less than J.he rank of supervisor of Department,Deputy
Executive Engineer or Assistant Engineer or Addl. Assistant Engineer if so authorised. Record of each dumper will be maintained
separately in bound and numbered register which will be maintained by the <departmental representatwes and signed by the
contractor. Proper gate pass system shall be eswblished for the vehicles coning to the plant site and out going from the plant site. The
location of the kitometer, hectometer in which individual dumper are unloaded will be recorded carefully. _
7.2 In case of LBM, DBM and asphaltic concrete of thickness 50 mm and above, initial levels before commencement of the work and
final levels after completion of the work will be taken as indicated below for working out the average thickness of pavement- laid, also
, the actual area of work done will be measured and the quantity of the work actually done shall be computed-in Cu.M. basis. The actual
tonnage of the mix shall then be worked out based on the designed density, for broad cross check on the actual tonnage of total mix
used in the works. .

Surface levels before and after ]aymg the pavement course shall be taken as below

1




Cross proﬁles wﬂl be taken at least at every ten meters longm.tdmally as shown below

(a) For single lane : Levels at 15 Cms & 75 cms. from both the edges and centre point. (].evels at5 points)
(b) For double Lane ; Levels at 15 Cms & 75 cms : 175 Cms. 275 Cms. from both the edges and the centre point. (Ievels at 9 Points)
(c} Widening single to double lane : Levels at 15 Cms. from both the edges and the centre Carriage way (Up to 2 meters wldemng)

point (Levels at3 Points})

However, in special cases if necessary the cross profiles may be taken at closer length uplo 3 meters.
8. RATE : The contract unit rate for L. B. M. shall be for payment in full for carrylng our the required operatlons mcludmg full
cempensation for all components listed in MOST Specification Clause 503.8.
Item No. 35 :- BITUMINOUS CONCREI‘E
509.1. Scope ' ' _
This clause specifies the construction of Bituminous Concrete for use in wearmg and profile corrective courses. This work shall consist of
. construction in a single or multiple layers of bttumlnous concrete on a previously prepared bituminous botnd sutface. A single layers shall .
be 25:mm to 100 mm in thickness. .
- 509.2. Materials

. 509.2.1. Bitumen: The bitumen shall be paving bitumen of Penetratlon grade 60/70 complying w1th Indian Standard Speaﬁcatlon for
Paving Bitumen, IS: 73 and of the penetration indicated in Table 500.18, for bituminous concrete, or this bitumen as modified by one of the
method specified in Clause 521, or as othrwise specified in the Contract, Guidance on the selectlon of an appropnate grade of bitumen is -
given in The Manual for Constructlon and Supervision of Bituminous Works.

509.2,2. Coarse aggregates: The coarse aggregates shall be generally as spec:fied in Clause 507.2.2, except that the aggregates shall
satisfy the physical requirements of Table 500-17. :

509.2.3. Fine aggregates : The fine aggregates shail be alt as specnfied in Clause 507.2.3.
509.2.4. . Filler : Filler shall be generally as specified in Clause 507.2.4. Where the aggregates fail to meet the requlrements of the
water sensitivity test in Table 500-17 then 2 per cent by total weight of aggregate, of hydrated lime shall be added without additional cost.
'509.2.5. Aggregate grading and binder content : When tested in accordance with 15:2386 Part 1 (Wet grading method), the

combined grading of the coarse and fine aggregates and added filter shall fail within the hm1ts shown in Table 500-18 for gradings 1 or 2
as specified in the Contract. :
509.3. Mixture Design

509.3.1. Requmeme:its for the ml,xture Apart from conform:ty with the grading and quality requlrements for individual
ingredients, the mixture shall meet the requirements set out in Table 500-19.

The requirements for minimum per cent voids in mineral dggregate (VMA) are set out in Table 500-12 _

509.3.2.. Binder content: The binder content shall be optimised to achieve the requirements of the mixture set out in Table 500-
19 and the traffic volume as specified in the Contract. The Marshall method for determining the opl:lmum binder content shall be adopted
as described in the Asphalt Institute Manual MS-2, replacing the agg‘regates retained on the 26.5mrn sieve and retained on the 22.4mm

. 3|eve. where approved by the Engineer. . . .
509.3.3. Job mix formula: The procedure for formulating the ]ob

TABLE 500-17. PHYSICAL REQUIREMENTS FOR COARSE AGGREGATE FOR BlTUMlNOUS CONCRETE PAVEMENT

lAYERS
TS 0 \\Q\\\\\\ TN
\Brpey | B Bl e m \
Cleantiness {dust) Gram size analysns‘ : Max 5% passing 0 075 mm sieve
Particle shape Flakiness and Elongation Index . Max 30% (lr:m'nl:nnecl)2 ’
Strength* ‘Los Angeles Abrasion Value? Max 30%
- Aggregate Impact value* ) : Max 24%
Polishing .y Polished stone Value® " Min55
" Durability © Soundness® : 1 '
" Seodium Sulphate ’ Max 12%
: Magnesizm Sulphate Max 18%
Water absorption ~ Water absorption’ ' Max 2% .
Stripping - Coating and stripping of bitumen _ Minimum retained coating 95%
_ aggregate mixtures® ' o .
- Waler sensitivity** Retained tensile strength® : © +. Min 80%
‘Notes: ' o I .
1. IS:2386 Part 1 ’ 6.15: 2386 Part 5
©2.15:2386 Part 1 . ' 7.18: 2386 Part 3
(the elongation test may be done only on non—ﬂaky aggregates in the samples)
3. 15; 2386 Part 4* 8. AASHTO T 283**

4. 1S: 2386 Part 4* L 9seom
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5. BS: 812 Part 114

* Aggregate may satisfy requirements of either of these two tests

*= The water sensitivity test is only requn'ed if the minimum retained coating in the stripping test is less than 95%. -

mix formula shall be generally as specified in Clause 507.3.3 and the results of test enumrated in Table 500—19 as obtained by the Conl:ractor.
509.4. Plant trials - permissible variation in job mix formula: '

The. requ:rements for plant trials shall be all as specified in Clause 507.3.4, and- penmss:ble limits for variation as shown in Table 500—13

509.3.5. Laying trials: The requiremnents for laying trials shall be all as speciﬁed in Clause 507.3. 5.
509.4.. Construction Operations '
'500.4.1. Weather and seasonal Iimitatwns. The provisions of Clause 501.5.1 shall apply
TABLE 500-18. COMPOSITION OF BITUMINOUS CONCRETE PAVEMENT LAYERS
Grading ) -1 ' 2 '
Nominal aggregate size ' . 19mm ' 13mm
Layer Thickness 50-65 mum 30-45 mm
IS Steve! (mm) - Cumulative % by weight of total aggregate passing
375
%5 . : ' 100 . _
19 ' 79-100 - - o CO100
132 5979 - o 79100 ;
9.5 ' . 5272 ST 70-88 .
- 475 . i ' g - 3555 : T 5371
2.36 : o 2844 - 4258
118 : 2034 3448
06 - ' 1527 o 2638
0.3 ' 1020 o _ 1828
0.15 . 513 - 12-20
0.075 : L 28 ’ 410
Bitumen content % by mass of total mnc* ' 5060 S 1 5.0-7.0
Bitumen grade (pen) : 65 65

Notes: 1. The ¢combined aggregate gradmg shall not vary from the low limit on one sieve to the high hm:t on the adjacent sieve.
2. Determined by the Marshall method,

- 509.4.2 Preparation of base The suirface on which the bitumincus concrete is to be laid shall be prepared in accordance with

Clauses 501 and 902 as appropnate or as directed by the Engineer. The surface shall be thoroughly swept clean by mechanical broomi and
dust removed by compressed air. In locations where a mechanical broom cannot access, other approved methods shall be used asdlrccted
by the Engineer.

509.4.3 - Geosynthetics : Where Geosynthetics are speaﬁcd in the Conlract this shall be in accordance with the reqiirements
stated in Clause 703..
509.4.4 Stness absorbing Iayer Wherea stress absorbing layer is specuied in the Contract, this shall be apphed in accordance
with the requirements of Clause 522.
- 509.4.5 Tack coat : Where specified in the Contract or othermse rcqulrcd by the Engmeer a tack coat shall be apphed in
accordance with the requirements ofClause 503,
' 509.4.6 .- Mixing and transportation of the mixtuore. The provision as specified in 8 Clauses 501.3 ancl 501.4 shall apply
,509.4.7 Spreading: The general provisions of ciauses 501.5.3 and 501.5.4 shall apply
509.4.8 Rolling: The general provisions of clauses 501.6 and 501.7 shall apply, as modified by the approved laying frials.

509.5 Opening to Traffic : The newly laid surface shall not be open to traffic for at teast 24 hours after laying and the completlon of
compaction, without the express approval of the Engineer in writing. - -

509.6 Suarface-Finish and Quality Control : The surface finish of the completed construction shall conform to the requirements of
Clause 902, All materials and workmanship shall comply with the provisions set out in Section 900 of this Specification.

509.7 Arrangements for Traﬂic Durmg the -penod of construction, arrangements for traffic shall be made in accordance with the
provisions of Clause 112 ’ ' ' ' -
509.8 Measurement for Payment : The measurement shall be all as specified in Clouse No. 503.8

509.9 Rate : The contract unit rate shall be all as specified in Clause No. 507.9, except that the rate shall include the provision of bitumen
at 5.5 per cent, by weight of total mixture, The variance in actual percentage of bitumen used will be assessed and the payment adjusted
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up or down, accordingly. : _ - T _
ITEM-36 : Liquid / Premixed seal coat (IRC type __._) with _ cmt. of aggregate / stone chippings of Kg. /10

~ mg. bitumen per road surface. excluding rolling consolidation (chipping & bitumen shall be paid).
513.1 Scope: | : - . : ) o
513.1.1 This work shall consist of the application of seal coat for sealing the voids ina bituminous syrface laid to the specified levels, grade '

. and cross fall (camber).

51_3.1 2. Seal coat shall be of either of the two types specified below : . _
(a) Liquid seal coat compﬁsing of an application of a layer of bituminous binder followed by a cover of stone chips.

(b) Premixed seal coat comprising of a thin application of fine aggregate premixed with bitiuminous binder.

513.2 Materials: - - ' T

513.2.1. Binder : the requirements of Clause 511.1.2.1 and 511.2.2.1 shall apply. _
The quantity of bitumen per 10 square metres, shall be 9.8 Kg for Type A, and 6.8 Kg for Type B seal coat. Where bituminous emulsion is

- used as a binder the quantites for Type A and Tybe B seal coats shall be 15 Kg and 10.5 Kg respectively. : .
. 513.2.2. Stone chips for type A seal Coat : The stone chips shall consist of angular fragments of clean, hard, tough and durable rock

of uniform quality throughout. They should be frec of soft or disintegrated stone, organic or other deleterious matter. Stone chips shall be
of 6.7 mm. size defined as 100 per cent passing through 11.2 mm sieve and retained on 2.36 mm sieve. The quantity used for spreading shall
be 0.09 cubic metre per 10 square metre area. . : . " o
513.2.3 Aggregate for Type B seal coat : The aggregate shall pass 2.36 mm sieve and be retained on 180 micron sieve. The
quantity used for premixing shall be 0.06 cubic metres per 10 Square metres area. .

513.3. Construction Operations :

. -513.3.1 Weather and seasonal limitations : The requiremenﬁs of clause 501.5.1 shall apply.

513.3.2 Preparation of surface : The seal coat shall be applied immeditately after layting the bituminous course which is uired to
be sealed. Before application of seal coat materials, the surface shall be cleaned free of any dust or other extraneous matter. _
513.3.3 Construction of Type A sea! coat : Bitumen shall be heated to 150°C-163° € and sprayed at the rate specified on the dry surface
in a uniform manner with a self-propelled mechanical sprayer as described in the Manual for Construction and supervision of Bituminous
Works. ' ' : . .

Immediztely after the application of the cover material, the entire surface shall be rolled with a 8-10 tonne smooth wheeled steel roller, &
10 tonne static weight vibratory roller, or other equipment approved by the Engineer after laying trials if required Roling shall commence
at the edges and progress towards the centre except in superelevated and unidirectional cambered portions where it shall proceed from
the lower edge to the higher edge. While rolling is in progress, additional chips shail be spread by hand in necessary quantities required

. to make up irregularities,

513.3.4. Construction of Type B Seal coat : A mixer of appropriate capacity and type approved by the Engineer shall be used for
- preparation of the mixed material. The Plant shall have separate dryer arrangements for heating aggregate. . .
‘The binder shall be heated in boilers of suitable design, approved by the Engineer to the temperature appropriate to the grade of bitumen
or as directed by the Engineer, The aggregates shall be dry and suitably heated to a temperature between 150° C and 165°C or as directed
by the Engineer before thse components are placed in the mixer, Mixing of binder with aggregates to the specified proportions shall be
continued until the later are throughly coated with the former. - ) . , o '
. The mix shall be immediately transported from the mixing plant to the point of use and spread uniformly on the dituminous surface to be
sealed. . : .
As soon as a sufficient length has been covered with the premixed material, the surface shall be rolled with an 8-10.tonne smooth-wheeled

" roller. Rolling shall be continued until the premixed material completely seals the voids in the bituminous course and a smooth uniform

surfa_ce is obtained. _ ] . . . .
513.4 Opening to Traffic : In the case of Type B seal coat, traffic may be allowed soon after final rolling when the premixed material has
cooled down to the surrounding temperatue. In the case of Type A seal coat, traffic shall not be permitted to run on any newly sealed area
until the following day. In special circumstances, however, the Engineer may open the road to traffic immediately after rolling, but in such
cases traffic speed shall be rigorously limited to 16 Km. per hour until the following day. _

513.5 Surface Finish and Quality Control of Work : The surface finish of constructionshall conform to the requirements of Clause

For contro on the quality of materials supplied and the works carried out, the relévant provisions of Section 900 shall apply.

513.6 Arrangements for Traffic : During the period of construction, arrangements for traffic shall be made in-accerdance with the
provisions of Clause 112, . E : ' . o . '
513.7 Measurement for Payment : Seal coat Type A or B shall be measured as finished work, over the area specified to the covered, in

, square metres at the thickness specified in the Contract. o . ) : :
513.8 Rate : The contract unit rate for seal coat Type A or B shall Be payment in full fc;r' carrying out the required operations including
full compensation for all components listed in Clause 501.8.8.2 (i} to (xi) . - :
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ITEM - 37 : BITUMINGUS MACADAM '

- *504.1. Scope.

This work shall consist of Constructmn in a single course naving 50 mm. to 100mm or miultiple course of thickness of compacted crushed
aggregates premixed with a bituminous binder on a previously prepared base to the requirements of these Specifications. Bituminous
macadam is more Clauses 507, 508 and 509,

504.2. Materials

54.2.1 Bitumen: The bitumen shall be paving bitumen of 60/70 Penetrat:on Grade complwng with Ind1an Standard Specifications for .
“Paving Bitumen” I8:73, and of the penetration indicated in Table 5004
54.22 Coarse Aggregates: The coarse aggregates shall consist of crushed rock, crushed gravel or other hard material retmned on the
2.36 mm sieve. They shall be clean, hard, durable, of cubical shape, free from dust and soft or friable matter, organic or other deleterious
matter. ‘The bitumen shall be freated with approved anti-stripping agents, as per the manufacturer’s recommendations, without additional
paymeiit, Before approval of the source, the aggregates ‘shall be tested for stripping.

" The aggregates shall satisfy the physical requirements set forth in Table 500.3.
Where crushed gravel is proposed for use as aggregate not less than 90 per cent by weight'of the crushed material retamed on the 4 79 mm
sieve shall have at least two fractured faces, :

- 50423 Fine Aggregataes Fine aggregates shall consist of crushed material or natural]y occuring material or a cornbmanon of the two,
passing 2.36 mm sieve and retained on 75 micron sieve. They shall be clean, hard, durable, dry and free from dust. and soft or friable matter,
_organic or other deleterious matter.,

TABLE 500.3 : PHYSICAL REQUIREMENTS FOR AGGREGATES FOR BITUMINOUS MACADAM -

S T \- TN X
N @Q&\\\\\\@&\\& M e Wm\\\\\m\m\
Cleanliness Grain size analysis Max 5% passing 0. 075 min sieve
Particle shape . Flakiness & Elongation Index {Combined)f Max. 30 per cent
Strength Los Angicles Abrasion value Max. 40 per cent
' Agpregate Impact Value? Max. 30 per cent
Durability . Soundness* C _
Sodium Sulphate " Max. 12 per cent
o Magnesium Sulphate _ Max. 18 per cent
Water Absorption * Water absorption’ : Max. 2 per cent
Stripping : " Coating and stripping of bitumen Min. retained coating 95 per cent
: . " aggregate mixtures® _
Water Sensitivity” Retained Tensile strength : M:n 80%
Notes: 1. [5:2386 Part 1 4, I5:2386 Part 5
2. 15:2386 Partl ' 5. 15:2386 Part 3
The elongation test to be done only on non flaky aggregates in the sample
3. 182386 Part 4 -6, IS:8241

7. The water sensitivity test in only to be carried out if the minimum retamed coatmg in the stripping test is less than 95%
* Aggregates may satisfy requirements or either of these two tests.

504.2.4 Aggregate grading and binder content When tested in accordance with 15:2386 (Part 1) (wet sieving method), the combmed
' aggregate grading for the particular mixture shall fall within the limits shown in Table 500.4. The type and quantity of bitumen are also
indicated in Table 500.4. for the grading spec:fied in the contract. The type and quantity of bitumen and appropriate thickness, are also
indicated for each mixture type.

504.2.5 Proportioning of Materials : The aggregates shall be proportioned and blended to produce a uniform mixture complying with

the requu-ements of Table 500-4. The binder content shall be within a tolerance of + percent by weight of total mlxture when mclmdual T

specimens are taken for quality control tests in accordance with the provisions of Section 900
' TABLE 500 4 COMPOSITION OF BlTUMINOUS MACADAM _

45 1 %6

375 90-100 |

265 | . 7500 | 100
19 . | - - 90-100
13.2 | 3561 - - 56-88
475 - ‘ 1322 | 1636
236 : 19 T
03 o 210 . 210
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*Bitumen content, % by weight of total mixture| . 3.1-34 1 3.335
Bitumen Penetration Grade . .35t 90 o 35 to 80

Notes: * Approprmte bitumen contents for condmons in cooler areas of India may be upto 0.5 per cent higher, subject to the approval of the
Engineer.

The binder content shall he within a tolerance of + 0.3 per cent by weight of total mixture when individual specimens are taken for quality
* control tests in accordance with the provisions of Section 1800. Asphait 60/70 3.4 % by weight of total mix shall be used for mixing

504.3. Construction Operations -
504.3.1 Weather and seasonal limitations: The provisions of C]ause 501.5.1. shall apply.

504.3.2 Preparation of the base: The base on which bituminpus macadam is to be laid shall be prepared, shaped and compacted to the
required profile in accordance with Clause 501.8 and 902.3 as appropriate, and a prime coat shall be applied in accordance with Clause 502
where specified, or as directed by the Engineer.

504.3.3 Tack Coat : A tack coat in accordance with Clause 503 shall be apphed as specified in the Conlract documents or as dlrected by
the Engineer. The provisions of Clauses 501.3 and 501.4 shall apply.

(i} At the edges of the layers of material and at gullies and manholes.
(i) At the approaches to expansion joints at bridges, viaducts or other structures,
i) As directed by the Engineer. B
.504.3.6. Rolling
Compaction shall be carried out in accordance withthe provisions of Clauses 501 6 and 50L.7. _ _
Rolling shall be continued until the specified density is achieved, or where no dens:ty is specnﬁed untll there is no further movement under
" the roller. The required frequency of testing is defined in Clause 903. :
504.4 Surface Finish and Quality Control of Work
The surface finish of the completed construction shall conform to the requirements of Clause 902. For control of the quality of materials
supplied and the works carried out, the relevant provision of Section 900 shall apply.
.'504 5 Protection of the Layer : :
The bituminous macadam shall be covered with either the next pavement course or wearing course, as the case may be, within a maximum
of forty-eight hours. ¥ ihere is to be any delay on account of the construction procedure adopted by the Contractor, the course shall be
covered by a seal coat to the requirement of Clause 509 before opening to any traffic. The seal coat in such cases shall be considered
incidental to the work and shall not be pald for separately. -
504.6 Arrangements for Traffic
During the period of construction, arrangements for traffic shall be made in accordance with the provisions of Clause 112.°
504.7Measurements for Payment : Bitumenous macadam shail be measured as finished work in cubic metres or byu weight in metric -
tonnes. Where used as regulating course or square meter at the specified thickness as. mdicated in the contract or shown on the drawing
or as other wise directed by the Engineer. - :

504.8 Rate : The contract unit rate for bitumious macadam shall be payment in full for carrying out the required operatlons as specified.
_ The rate shall include for, all components listed in Clause 501.8. 82 G) to Gxi).
IMEM - 38 : BUILT-UP SPRAY GROUT
506.1 Scope -
Thiswork shall consist of a twe-layer composite constmchon of compacted crushed coameagmegatesmth application of blmnunousbmder
after each layer arid key aggregates on top for the second layer, in accordance with the requirements of these Specifications to serve asa
base course and in conformity with the lines, grades and cross-sechons shown on the dramngs oras dn-ectecl by the Engineer. Thickness
of the course shallbe 75mm. )

Built-up spray grout shall be used in a single course inapavement sh'ucture
506.2, Materials

506.2.1. Bihumen ; Clause504 21 shallapply

506.2.2. A@-e@ws.’lheooarseagmwegate shall conform to Clause 504.2.2.

The aggregate shall satisfy the physical requirements setout in Pable 500-3 The ¢oarse and key aggregates for builtup spray grout shall
conform to the grading given in Table 500-7.

'EABIE 500-7,GRADING REQUIREMENIS OF COARSEAND KEY AGGREGATES FOR BU]LT up SPRAY GROUF

T - \&\\\% \\‘W‘&\
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506 .3. Construction Operations
506.3.1. Weather and seasonal limitations: The provisions of Clause 501.5.1, shall apply.
506.3.2. Equipment : The provisions of Clause 505.3.2. shallapply.

506.3.3. Preparation of base: The base on which the built-up spray grout course is to be laid shall be prepared shaped and eondmoned
to the specified lines, grades and cress-sections in accordance with Clause 501 and 902. A priming coat where needed shallbe app]lecl in
accordance with Clanse 502 with suitable primer as directed by the Engineer.

506.3.4. Tack coat: A tack coat over the base shall be applied as per Clause 503.

- 506.3.5. Spreading and rolling coarse aggregates for the first layer: Inmediately after the application of tack coat, the coarse aggre-

gates in a dry and clean forrn shall be spread uniformly and evenly preferably by mechanical means at the rate of 0.5 cu.m. per 10sq.m area.
lmmedlately after spreading of the aggregates, the entire surface shall be rolled with a 80-100 kN smooth-wheeled rolter. Rollmg shall

' commence at the edges and progress towards the centre except in-superelevated and uni<lirectional cambered portlons where it shall

-proceed from the lower edge to the higher edge:

After initial rolling, the surface shall be checked transversely and longltudmally with templates and any lrregulanues corrected by

lcosening the surface, adding or removing necessary amounts of aggregate, followed by rolling.
Rolling shall be stopped before voids in the aggregate layer are closed to such an extent as to prevent free and uniform penetratnon ofthe
binder,

506.3.6. Application of binder-first spray The binder shall be heated to the ternperattire appropnate to g'rade of bitumen approved by
the Engineer and sprayed on aggregate layer at the rate of 15kg/10 sq. m. (in terms of straight+un bitumen) in aunifortn manner with the
help of mechanical sprayers capable of spraying bitumen uniformly at specified rates and temperatures.

506.3.7. Spreading and rolling of coarse aggregate for the second layer: Inmediately after the first application of the binder, the
second layer of coarse aggregates shall be spread and rolied to Clause 506.3.5.

506.3.8. Application of binder-second spray: The second aggregaie Iayer shall then be gwen a bmder spray at the rateof 15kg/10
sq.m. (in terms of straight-run bitumen) to Clause 506.3.6.

506.3.9. Application of key aggregate: Immediately alier seoond application of the binder, key aggregatesina clean ancl dry state shail

be spread uniformly and evenly, preferably by mechanical means at the rate of0.13 cu.m./10 sq.m. 50 asto cover the surface completely. If

necessary, the surface shall be broorried to ensure uniform application of the key aggregates. The entire surface shall then be rolled with a
80-100kN smooth-wheeled rollerto Clause 506.3.4. While rolling is in progress, additional key aggregates, where required, shalt be spread
by hand. Rolling shall continue untit the entire course is thoroughlycompacted and key aggregates are ﬁrmly in position.

, 506.4. Surface Finish and Quality Control
The surface finish of construction shall conform to the requirements of Clause 502,
Control on the qua]:ty of materials and works shall be exercised by the Engineer in accordance with Sectiof 900.

506.5. The built -up-spray-grout shall be provided with final surfacing without any delay. If there is to be any delay, the course shall be
covered by a seal coat to the requirement of Clause 513 before allowing any traffic over it. The seal coat in such casesshall be comndered

* incidental to the work and shall not be paid for separately.

506.6. Arrangements for Traffic : During the period of construction, arrangement of traffic shall be done to Clause 112.
506.7. Measurements for Payment : Builtup spray grout shall be measured as finished work in square metres.

-506.8.Rate:  The contractunitrate for builtup spray grout shall be paymentm full for carrying out the requn’ed operations 1ncludmg
full compensation for all components listed i Clause 501.8 G) to ).

Item No. 39 : Close graded premix surfacing / mixed seal surfacing

" 803.1. Scope :

512.1.1. Thiswork shall consist ofthe preparation, laying and compacting ofa close-graded prermx surfaqng material of 20 min thickness
composed of graded aggregates premixed with a bituminous binder on a previously prepared surface in aeeordance with the requirements
ofthese Specifications, to serve as a wearing course,

512.1.2. Close graded premix surfacing shaIl beof Type A orType B as specified in the Contract documents
512.2. Materials ) :
512.2.1, Binder : The provisions of Clause 511.1.2.1 shall apply.

"512 2.2, Coarse aggregates; The provisions of Clause 511.1.2.2 shallapply.

512.2.3. Fine aggregates: The fine aggregates shall consist of crushed rock/quany sands, natural gravel/sand or amixture of both.
These shall be clean, hard, durable, un-coated, rnmeral varficles, dryand free fromi lnjunous, softor flaky pieces and organic or deleterious
substances.

512,24, Ag'\egates gradation; The coarse and fine aggregates shaltbe so graded or combined as to conform to one or the other grading

showninTable 500-26. . . . . ]




\\\\ \k\\&\ \\‘%&\“‘W‘%&W\%%&m\
\N&\\ e

512.2.5. Proportioning of materials: The total quanutyofaggregatesused ior’I‘yperch]ose-graded premix surfacmg shall he 0.27
cubic metre per 10 square metres area. The quantity of binder used for premixing in terms of straight-run bltumen shalibe 22.0kg and 19.0
kg per 10 square metres area for Type A and Type B surfacing respéctively.

512.3. Construction Operations : ’IhepmvmonsofClauseSll 1.3.1. Through 511.1.3.5. shall apply.

5124. Openmgtom I‘raﬂic maybe allcwedaﬁeroompleuon of!heﬁna] ro]]mgwhenthe mix has cooled down to the surroundlng
temperature, .

512.5. Suiface Finish and Quuality Control of Work : The surface ﬁmsh of construction shanoonform to the requirements of Clause
902. For control on the quality of matetials supplied and the works camed out, the relevant provisions of Section 900 shall apply.

512.6. Asrangements for Traffic : Durmg the penocl of oonstmchon, arrangement for traffic shall be aocordance with the provisions of
Clause 112,

512.7. Measurements for Payment: Close-graded premix surfacing, Type Aor B shall be measured as ﬁmshed work for the area
» specified to be covered, in square metresata specified thickness. .

512.8. Rate: The contract unitrate for close-graded premix seal surfaang,Type AorBshallbe payment in full for carrymg out the
required operations including full compensation for all components listed in Clause 501.8.8.2 () to (xi).

ltem No. 40 : Road marking with hot applied thermoplastic compound with reflectorising glass beads. on bituminous surface
. _ providing and laying hot applied thermoplastic compound 2.5 mm thick including reflectorised glass beads @

" 250 gms per sq.mt. area thickness of 2.5 mm exclusive of surface applied glnss beads as per IRC:35. The
- finished surface to be level, uniform & free from steaks & holes.

803.1. General

The colour, width and layout of road markings shall be in accordance \mth the code of Practice of Road Markings with paints, 1 RC: 35 and

specified in the drawings or as directed by the Engmeer

803.2. Materials : =

Road marking shall be of hot apphed thermoplastlc compound, and reﬂectonsed paint spe(:lﬁed in the item and the matenc 1 shall meet the

requirements as specified below. .

803.3 Hot Applied Thermoplastic Road Markmg

© 803.4.1 General :
Q) The work under this section consists of .markuug traific stnpes usmg a thennoplastlc compound meebng the requirements
specified herein.

(i) - The Thermoplastic compound shall be screeded /extruded or. to the pavement surface in a molten state by suitable machme
capatle of controlled preparation and laying with surface application of glass beads at a specific rate. Upon cooling to ambient
pavement temperature, it shall be produce an adherent pavement markmg of spec:ﬁed thickness and WIdth and capable of

_ resisting deformation by traffic.
(i) The colour of the compound shall be whlte oryellow (IS colour no. 356) as spec1.fied in the drawings or as dlrected by the englneer
803.4.2 - Thermoplastic materials.

803.4.2.1 General:
The thermoplastic material shall be homogeneously oomposed of aggregate, pigment, resins and glass reﬂectormng beads.
803.4.2.2 Requirement:

I composition the pigment, beads and aggregate shall be uniformly dispersed in the resin. The material shall be free from all skms, dirt and
foreign objects and shall comply with reqmrements indicated in Table 800:-3.

Table 800-3 PROPORTIONS OF CONS']TI‘U'I‘ENTS OF MARKING MATERLAL (Percentage hy weight)

" Titanium dicxide
Calcium Carbonate and Inert F"lllers
Yellow pigments '

See Note |




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

11" Properties ; : . . - _

The properties of thermoplastic material, when tested in accordance with ASTM D36/85:3262 (PartI) shall be as below:

A)  Luminance: - : ' o '

White: Daylight luminance at 45 degree - 65 percent min. as per AASHTO M 249,
803.4.3 Reflectorizing glass beads: S :
,803.4.3.1 General : The specification covers types of glass beads to be used for to production of reflectorised pavement markings.

Type 1 beads are those which are a constituent of the basic thermoplastic compou'nd vide_Téble 800-3 and type-2 beads are those which
are to be sprayed on the surface vide clause 80363 - o : o

803.4.3.2 The glass beads shall be transparent, colourless and free from miliness, dark particles and excessive air inclusions. This shall
conform to the requirements spelt out in clause 803.4.33, . ' . '
803.4.3.3 Specific requirements .

RADATION REQUIREMENT FOR GLASS BEADS -
T TR

_ 5020 " 0t5
"600 micron i ' . 51020
425 micron . 65 to 95 .-
300 micron - L _ 30t0 75
180 micron - B otl0 10 10 30
Below 180 Micron ' ' - - 0 to 15

Roundness : the glass beads shall have 2 minimum of 70 pércent i:rue spher_es.
. ,Refractive index: The glass beads shall! have a minimum refractive index of 1.50. _ : : :

Free flowing properties : The glass beads shall be free of hard lumps and clusters and shall dispense readily under any conditions suitable

for paints striping. They shall pass the free flow- test, ' . : .

803.4.3.4 Test methods : The specific requirement shall be tested with the following methqu;

The requirements of gradation, roundness and refractive index of glass beads and the amount of glass beads obtained from a reputed

laboratory showing results of all tests specified therein and shall certify that material meets all requirements of this specification. However,

if so required, these tests may be carried out as directed by the engineer. = .

803.4.4 Application properties of thermoplastic material. ' .

803.4.4.1 The thermoplastic materials shall readily get screed/extruded at temperatures specified by the manufacturers for respective

method of application to produce a line of specified thickness which shall be continuous and uniform in shape having clear and shar8 edges,
803.4.4.2 The materials upon heating to application temperatures shall not exude fume-~, which are toxic, obnoxious or injurious to
persoas property. _ _ . : _ : _ : »
1.3.5 Preparation : The materials shall be melted in accordance with the manufacturer’s instruction~ in a heater ﬁtt_ed with a
mechanical stirrer to give a smooth consistency to the thermoplastic materials to avoid local overheating, The temperature of thie mass shall

+ be within the range specified by the manufacturer and shall on no account be allowed to eéxceed the maximum temperature started by the
manufacturer. ' _ . S ' : :
ii) After transfer to the laying equipment the material shall be maintained within the temperature range specified by the manufacturer
for achieving the desired consistency for laying.1.3.6 Properties of finished road marking:
The stripe shall be note be slippery when wet. '

b . - . .

The marking shall not lift from the payment in freezing weathet. S N
After application and proper drying the sttipe shall show no appreciable deformation of discoloration under traffic and under road
temperaturesup to 60 C. - _ ' I ‘ '
The marking shall be deteriorate by contact with soditim chloride calcium chioride or oil drippings from traffic.
The stripe of marking shall maintain its original dimension3 and position. ' : o _
Thexcolour of yellow marking shail conform to IS colour no. 356 as given in IS ; 164. o : .
803.5 Reflectorised Paint : Reflectorised paint, if used, shall conform to'the specification by the manufacturers and apﬁroved‘ by the

engineer. Refleciorising glass beads for reflectorising paints where used shall conform to the requir_ements of clause 803.4 3
803.6 Application ’ : .
803.6.1 Marking shall be done by inachine. For locations whgre painting cannot~ be done by machine, approved manual
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n~:ltilods shall be used with prior approval of the engineer. The contractor shall maintain control over traffic while painting operations are
in progress so as to cause minimum inconven_ience to traffic compatible with protecting the workmen. _ :
803.6.2 The thermoplastic materials shall be applied hot either by sereeding or extrusion process, After transfer to the laying
apparatus, the material shall be laid at a temperature within the range specified by the manufacturer for the particular method of laying
* being used. The paint shall be applied using a screed or extrusion machine. : . ‘
803.6.3 The pavement temperature shall not be less than 19 C during application. o _
All surfaces to be marked shall be thoroughly cleaned of all dust, dirt, grease, oil and all other foreign matter before application of the paint.
The material, when formed into traffic stripes, must be readily renewable by placing on overlay of new material directly over an old line of
compatible material. Such new material shall so bond itself to the old line that no splitting'or separation takes place. . _ :
- Thermoplastic paint shall be applied in intermittent or continuous lines of uniform thickness of at least 2.5 mm unless specified otherwise.
Where arrows or letters are to be provided, thermoplastic compound may be hand-sprayed. : ' )

803.6.4 The minimum thickness specified is exclusive O(surface applied glass beads. Te method of thickness measurement shall
be in accordance with appendices B and C of BS - 3262 (Part-3) _ 3 _ _ :
803.6.5 The finished lines shall be free frov- r ggedness on sides and ends and be parallel to the general alignment of the

._caxﬁageway. The: upper surfad® of the lines shall be level, uniform and free steaks.

803.7 Measurement for Payment : ' ’ T . .

803.7.1 The painted marking shall be measz_lred in sq. meters _of actual area marked (e;tcluding ihe gaps, if any).

803.7.2 . In respect of markings line directional arrows and lettering, etc. the measurement shall be by numbers. :

803.8 Rate: The contractor anit rate for road markings shall be payment in full compensation of furnishing all labour, materials, tools,

equipment, including all incidental costs necessary for carrying out the work at the site confirming fo these specification complete as per

. the approved drawing (s} or as directed by the engineer and otr.2r incidental cost necessary’ to compicte the work to these specifications.

803.9 SPECIAL TERMS AND CONDITIONS FOR THERMOPLAST PAINT WORK: ' ‘ ]

(1) Agency should carry out the such type of work by only of thermoplastic paint laying machine {power driven only) with temperature .

controller and automatic mixing arrangement of glass beads in required proportion. _ _ _

{2) - After completion of the laying of thermoplastic paint work, two years guarantee for durability and reflectivity as per M.O.ST.

. specification for road and bridge works clause 803 should be given by the bidder in the writing. _ ) \ _

(3) Guarantee security deposit shall be retained ¢~ 17% of the cost of the item of therinoplast paint fromn the RA. bills, which will be

released after expiry of guarante8 period. ' B o C

) Agency who carry out the such type of work shall have an ekpgriencé of carrying out similar type of work.

{5)- Test certificates as per M.O.S.T specification for road and bridge works clause 803.3.2.2 (vi) should be furnished of reputed

laboratory before. . _ 3 _ . , ' : _ _

Item No. 41  : Supplying and fixing Cat- Eye made our of ASA (Acrylic styrene acrylonitrite) injuction high compressed
moulding with reflector made of MMC reflector cube corner reflector design filled with tightly adhering polting
compound as per ASTMD 788 size 11.5 cm x 7 cm x 1.6 cm provided with bituminous adhesive 100 gm.

~ with each unit for fixing (Engineer Grade) ., " - :

801.1 General _ . _ .

80].1.1.1 The colour, configuration, size and location of cat eye for highways other than Expressways shalt be in accordance with the

Cote of Practice for Roqd Sigms, IRC: 67 or as shown on the drawings. Or as direct_ed by the Engineer.

801.1.1.2 The cat-eye shall be reflectorised as shown on the drawings or as directed by the Engineer., It shall be of retro-reflectorised type

and made of encapsulated lens type reflective sheeting vide Clause 801.3, fixed over aluminum sheeting as per these Specifications.

801.1.1.3 In general, cautionary ar.d mandatory sign. s..all be fabricated through process of screen printing. In regard to informatory
signs with inscriptions, either the message could be printed over the reflective sheeting, or cut letiers of non-reflective black sheeting used
for the purpose which must be bonded well on the base sheeting as directed by the Engineer. ’ '

801.2 Materials T k

The various materials and fabrication of the cat eye shall conform to thé_ following x‘equi_rl:menis:_

801.2.1 The adhesive fnater;ial_s-s_hall be of standard quality and it shall be high resistance quality against heavy moving vehicles.
801.2.2 The materials shall be used for the body of the delinealor is of high density PVC materials. o .
801.2.3 . The dimensions and size of the cateye shall be as per IS standard, The retro reflective sheeting used on the cat-eye shall

consist of the white or coloured sheeting having a smooth outer surface which has the property of retro-reflection over its entire surface, It
shall be weather-resistant and show colour fastness. 1t shall be new and unused and shall show no evidence of cracking, scaling, pitting,

, blistering, edge lifting or curling and shall have negligible shrinkage or expansion. A certificate of having tested the sheeting for these
Pproperties in an unprotected: outdoor exposure facing the sun for two years and its having passed these tests shall be obtained from a
reputed laboratory, by the manufacturer of the sheeting. The reflective sheeting shall be either of Engineering Grade material with
enclosed lens or of High Intensity Grade with encapsulated lens. The type of the sheeling to beused would depend upon the type, funclional
hier.cchy and importance of the roa. . ' .
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High intensity grade sheeting: This sheeting shall be of eacapsulated lens type consisting of spherical glass lens, clements adhered to a

synthetic resin and encapsulated by a flexible; transparent water-proof plastic having a smogth surface. The retro-reflective surface after

- cleaning with soap and water and in dry condition shall have the minimum co-efficient of retro-reflection (determined in accordance with -

ASTM Standard E: 810). _ . : : " _ _ .

" TABLE 800.1. ACCEPTABLE MINIMUM COEFFICIENT OF RETRO, REFLECTION FOR HIGH INTENSITY GRADE

SHEETING ' I,

_(CANDELAS PER LUX PER SQUARE METRE)

PiEm s
% -
. 25

-4

7

e

o o

+30 150 11
_ <4 | 95 , 15 75
0.5 430 65 | - g5 25 10 - 5.0

When totally wet, the sheeting shall not show less than 90 per cent of the values of retro-reflectance indicated in Table 800-1. At the end of
7 years, the sheeting shall retain at least 75 per cent of its original retro-reflectance. - -
Processed and applied in accordance with recommended procedures, the reflective material shall be weather resistant and, following
cleaning, show no appreciable-discolouration, cracking, blistering or dimellsionat change and shall not have less than 50 per cent of the
specified minimum reflective intensity values (Tables 800-1 and 800-2) when subjected to accelerated weathering for 1000 hours, using
type E or EH Weatherometer (MSHTO Designation M 269). - R _ o

1.4  Installation : '

* The Cat eye shall be ‘installed directly on road surface, after cleaning completely by reméﬁng all dust and other foreigh materials from the
surface of the road. - . L :
1.5. Measurements for Payment -

The measurement of Cat eye shall be in numbers, these shall be measured in NO. -

1.6 Rate _ C o - - -

The Contract unit rate shall be payment in full for the eest of making Cat-Eye, including all materials, installing it at the site and incidentals
to complete the work in accordance with the Specifications. T
Item No. 42 : Road De'lineatd;s ' . :

. 805.1 General : The work covers supplying and fixing roadway indicatots, hazard markers and object markers.

- 805.2 The design, materials fo be used and the location of the road delineators shall conform to Recommended Practice for Road

Delingators, IRC: 79, and to relnlevant drawings or as otherwise directed by the Engineer. L '

805.3 Measurements for Payment : The measurement shall be made in numbers of delinators fixed at site.’ - .

805.4 Rate : The contract unit rate for road delineators shall be payment in full compensation for furnishing all labour, materials, tools,

. _equigmentfor preparing supplying and fixing at site and all other incigental costs necessary to complete the work to these Specificatiosn.

* Item No. 43 *: Providing and fixing Hectometer Stone as per IRC type design including painting and lettering etc. complete

o «(ii) Fixing in CC 1:5:10 _ , - S

The work covers the supply, painting, lettering and fixing of Hectometer stone. _ , .
The dimensions of the stones and the size, colour, arrangement of letters and scripts shall be as per LR.C. - 26 type designs. The Hectometer
stone shall be pre cast cement concrete 1:2:4 for which »elevant specification shall be followed. The stone shall be bedded into the ground
with adequate foundation in C.C. 1:4:8 ag indicated in the drawings or in the relevant LR.C. Specifications or as directed by the Engineer-
in-charge. 'I'I‘le.orientation and location of the stones shall be as indicated in the drawings or in the relevant LR.C. Specifications or as
directed by fhe Engineer-incharge. ' . :

MEASUREMENT OF PAYMENT ) :

" The measurement will be taken in Numbers of Hectometer stone fixed at site.

The contract unit rate for Hectometer stones shall be pajrment in full compensation for furnishing, all labour, materials including providing
necessary reinforcement, tools, equipment and making the stones, painting and lettering and fixing at site and all other incidental costs

- necessary to complete the work to the specifications. : . .

Item No. 44 :  Providing and fixing Guard stone as per IRC type design including white washing etc. comp. (&) Fixing in earth

The guard stone shall be approved quality of pre<cast C. C. 1:2:4 including necessary reinforcement and of 20 x 15.cm. size and its length

- shall not be less than 75 ems. The top portion shall be rounded. The-top 38 cms. shall be chiseled dressed on all sides. The size, shape and
dimensions of the guard stone shall be exact and shall be neatly dressed and finished. . T

The guard stone shall be fixed in earth. Rate includes all labour & curing etc. necessary for work, The exposed part of the guai'd stone shall
be givendthree coats of white wash. Any excavation necessary for fixing to guard stones shall be done by the contractor at his own cost. The _

—
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measurement for payment shall be per Number of guard stone fixed in position,

RATE .

The contract unit'rate for Guard Stones shall be payment in full compen_sation'fc)r furnishing all labour, maferialé including .providing

necessary reinforcement, tools, equipment and making the stones white washing and fixing at site and ali other incidental, taxes, costs,

necessary to complete the work to these specifications.

_Item No. 45 ;- Providing and fixing ordinary Kilometer SﬁoneofpmcéstC.C. 1:2£4ﬁd'udirngneoessmyreinforoetnenlsasper

IRC type design and fixing in C.C. 1:4:8 including lettering and paints etc. complete.
1. Ordinary Kilometer stone shall be of approved quality of pretast 1:2:4 RCC. as specified in the item.

2 The size, manner of fixing, painting and lettering of KM stone shall conform specification as per IRC — 8 (Type design for Highway .

kilometer stones). The fixing of KM stone shall be carried out in ordinary payment shall be made per No. of KM stone fixed in positien.
3. . FixinginC.C.1:48 - ' '

The indicator stone shall be fixed in C.C. 1:4:8 which will consist of one part of cement, five parl of good sand and ten parts of good brick bats,
'Rate includes all labour and curing etc. necessary for concrete. : -

4. Unit rate for ordinary kilometer stone includes the cost of all materials labour, tbols_, fixing finishing curing lettering and painting as

directed by the Engineer-in-charge. ,
5. Payment shall be made' carried out on number basis. - ;

ITEM-46 - Providing and fixing fifth kilometre stone of precast C.C. 1:2:4 including necessary remforcement as per
© LR.C.type design in C. C. 1:4:8 including painting and lettering etc. complete. (for N.H, S.H. and M.D.R.)
1. The work shal be carried outas per the item of ordinary kilometre stone except that the size of the fifth kilometre stone shall be

bigger than that of ordinary kilometre stone as per LRC.-8 (Type design for highway kilometre stones). The fixing of K. M. stone shall be

- inordinary concrete of grade specified in theitem. The measurement for payment as well as the eperaton included in the unitrate shall be

~ asperordinary kilometre stone. _ ) o .
Item No., 47 : Providing and fixing R.C.C. Indicator Stone of approved stone as per IRC type design in C.C. 1:4:8 including

white washing etc. complete (i) Fixing in C.C. 1:3:10 : - ' -

1. - Indicator stones shall be of approved quality and of the size 20 cm x 20 cm its length shall not be less than 80 cms. The top, 38 cm
shall be chisel dressed on all sides, The-size, shape and dimension of the indicator stone shall be exact and stones shall be neatly dressed
and finished before fixing. The indicator stones shall be fixed firmly in position in embankment.or cutting as the case may be. The exposed
part of the indicator stone shall be done by the contractor at his own cost. The measurement for payment shall be per number of indicator
stone fixed in position. ’ . : “

2. The indicator stone shall be fixed in C.C. 1:5:10 which ﬁ_ll consist of one part of cement, five part of good sand and ten ports of good
brick bats. Rate includes all labour and curing etc. necessary for concrete. ' ' . .
3 Unit rate of indicator stone includes the cost of all ‘materials, labour, tools; fixing and white washing as directed by the Engineer in
charge. ’ : ’ .'

,Ttem No. 48 : (Route Marker Sign) Providing & fixing sign boards made out of 2mm aluminium sheet size___ cms. square
as per the design of IRC 67 1977. 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 sheeting as per latest M.O.S.T. ’

Specifications. Letters & fiumnerals should be as pet IRC 30-1968, 3.1m long stand post and frame fabricated

ejther from suitable size iron angle of mm & mm. Painted with best quality époxy-coating. The
fixing at site shall be shall be in 1:2:4 CCblock ofsize__ - cms. cms. for each leg, including excavation

curing etc. complete under the supervision of engineer in charge. (B) High Intensity Grade

The sign board shall confo_ﬁln to _IRC-'67-1’9?7 and nineth schedule of the motor vehicle Act. It shall be pr(;viding and fixed gs.difected by

the Engineer in charge. - _
12 . Traffic Signs having retro-reflective sheeting :
121  General Requirements :

The retro-reflective sheetings used on the sign shall consist of white or coloured sheeting having a smooth. outer surface which: has the
property of retro-reflection over-its entire surface. It shall be weather resistant and show lifting or curling and shall have negligible
shrinkage or expansion, A certificate of having tested the sheeting for these propetties in dn unprotected outdoor exposure facing the sun
for two years and its having passed these tests shall be obtained from a reputed laboratory by the manufacturer of the sheeting. The type
of sheeting to be used would depend upon the type, functional hierarchy and importance of the road.” ' ' . :

122  High Intensity Grade Sheeting : : o S
1.2.2.1 Encapsulated Lens Type : '

This sheeting shall be of encapsulated lens type consisting of spherical glass lens elements, adhered to a synthe'tic regin and pn_capsulated
" by a flexible, transparent water proof plastic having a smooth surface. The retro reflective surface after cleaning with soap and water dnd

in dry condition shall have the minimum co-efficient of retro-reflection (determined in accordance with ASTM Standard E:810) as
indicated in Table 300-1. : : '

-
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TABLE 800-1 ACCEPTABLE MINIMUM CO-EFFICIENT OF RETRO REFLECTIVE FOR HIGH INTENSITY GRADE
SHEETING (CAND ETRE).

* When totally wet, the sheeting shall not show less than 90% of the values of retro reflectance indicateci in 'I‘abIé 800-1. At thé eﬁd of 7 years,
the sheeting shall retain at least 75% of its original retro-reflectance. . :

132 - Engineering Grade Sheeting ; ' :
This sheeting shall be of enclosed lens type consisting of microscopic lens elements embedded beneath the surface of a smooth, flexible,
‘transparent, water-proof plastic, resulting in a non-exposed lens optical, resulting in a non-exposed lens optical reflecting systems. The
retro-reflective surface after cleaning with soap and watet and in dry condition shall have the minimum coefficient of retroreflection
(determined in accordance with ASTM Standard E-810) as indicated in Table 800-2. ' _
TABLE 800-2 ACCEPTABLE MINIMUM CO-EFFICIENT OF RETRO REFLECTIVE FOR ENGINEERING GRADE
' SHEETING (CANDELAS PER LUX SQUARE METRE).
=F R S R N

1.1.23  When totally wet, the sheeting shall not show less than 90% of the values of retro-reflectance indicated in Table 800—2. At the end
of 5 years, the sheeting shall retain at least 50% of its original retro-reflectance, )

L13  Messages/Boarders : The messages (legends, letters, numerals etc.) and borders shall éither be screen-printed or of cut-outs,

114 For screen-printed transparent coloured areas on white sheeting, the co-efficient of retro-reflection shall not be less than 50% of the
values of corresponding colour in Tables 800-1(a}, 800-1(b) and 800-2 as applicable. '

1.15 Cutout messages and borders, wherever used, shall be made out of retro-reflective sheeting (as per.Clause 1.1.2) except those in
black which shall be of non-reflective sheeting. :

L16  Colour : Unless otherwise specified, the general colour scheme shall be as stipulated in IS:5 “Colou for Ready Mixed Paints",
Bluie 1S Colour No.166 : French Blue. ' : ‘ -
. Red IS Colour No.537 : Signal Red
Green IS Colour No.284 : India Green
"~ Orange IS Colour No.591 : Deep QOrange _
The colours shall be durable and unifort in acceptable but when viewed in day light or ynder normal headlights at night.
| L1L7  Adhesives : The sheeting shall either have a pressure sensitive adhesive of the aggremive-tack type requiring no heat, solvent or

adhesive sheeting, the sheeting shall be applied in accerdance with the manufacturer’s specifications,

1118 Refurbishment: Where existing signs are specified for refurbishment, the sheeting shall have a semi-+igid aluminium backing
pre-coated with aggressive-tack type pressure sensitive adhesive. The adhesive shall be suitable for type of material used for the sign and
should thoroughly bond with that material, ' o

1.1.9 Fabrication :
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'1.1.10 Warranty Durability : For each lot of sheetings procured, the contractor shall obtain from the manufacturer a 7 years warranty
for satisfactory field performance including stipulated retro-reflectance of the sheetings of high intensity grade and a 5 years warranty for
the engineering grade and submit the same to the Engineer. In addition, 2 7 years and a five years warranty for satisfactory in-field
performance of the finished sign with retro-reflective sheeting of high'intensity grade and engineering grade respectively, inclusive of the
screen-printed or cut-out letters/legends and their bonding to the retre-reflective sheeting shall be obtained from the contractor/supplier
- and passed on to the Engineer. ' :

Processed and applied in accordance with recommended procedures, the reflective material shall be weather resistant and following
cleaning shall show no appreciable discolouration, cracking, blistering or dismensional change and shall not have less than 50 percent of
.the specified minimum reflective intensity values Tabies 800-1 and 800-2) when subjected to accelerated weathering for 1000 hours, using
type E or EH weatherometer AASHTO Designation M 268). :

1.2 Installation :

1.2.1 Sign posts their foundations and sign mountings shall be so constructed as to hold these in a proper and permanent position
against the normal storm wind loads or displacement by vandalism. Normally signs with an area upto 0.9 sq.m. shall be mounted on a single
post, and for greater area two or more supports shall be provided. Sign supports may be of mild steel, reinforced concrete or galvanised iron .
(G.I). Post-end(s) shall be firmly fixed to the ground by means of properly designed foundation. The work of foundation shall conform to
relevant specifications as specified. . . ' '

122  All components of signs and supports, other than the reflective portion and G.1. Posts shallbe thoroughly descaled, cleaned,
primed and painted with two coats of epoxy paint. Any part of mild steel (M.S.) post below ground shall be painted with three ceats of red
lead paint. : :

123  The signs shall be fixed to the posts by welding in the casé of steel posts and by bolts and washers of suitable size in the case or
reinforced concrete or G.I. Posts, After the nuts have leen tightened, the tails of the bolts shall be furred over with a hammer to prevent
removal. - :

1.3 Measurements for Payment : : T

The measurement for standard cautionary, mandatory and information sign shall be in number of different types of signs supplied and fixed
as per above details and specifications. - :

1.4 Rate : o X .
The contract unit rate shali be payment in full for the cost of making the road sign, including alt materials, installing it at the site and
incidentals to complete she work in accordance with the specifications, T - '

Item No. 49 Providing and fixing Village name boards made out of 2 mm alluminium sheet size 90 x 60 cms
Rectangle as per the design of IRC-67-1977 pre treated with Phospheting process and acid etching coated with
one coat of epoxy primer and two coats of best quality epoxy paint reflectonsed with retro reflective sheeting as
per latest M.O.8.T specifications Letters and numerals should be as per TRC-30-1968-. 310m long (2 Nos)
stand post and frame fabricated from suitable size iron angle of 30 X 50 X 5 mm painted with best quality
epoxy coating in black and white bends The details of symbol or incription / numerals for each boards shall be
as per the instruction of engineer in charge . Thé fixing at site shall be in 1:2:4 C.C block of size 45 x 45x 60
cms for each leg including excavation, curing ete. complete under the supervision of Engineer- in-charge (B)
High intensity Grade -+ : :

. Specification of Item No. 49 shall be followed for the execution of this item except the size of sign board made out of 2mm aluminium sheet
is size 90 x 60 em equilateral rectangle instead of size 60 x 45 cms rectangle.

Item No. 50 : For Curves / Parking ahead / speed limit / Hazard marker sign* Providing and fixing sign boards made out of
: ‘2mm aluminium sheet size X __ X ___ cms. equilateral triangle as per the design of IRC-67-1977 pre

treated with phospheting process & acid etching; coated with one coat of epoxy primer and two coats of best

quality epoxy paint; reflectorised with retre reflective sheeting as per latest M.0.S.T. Specifications; 3.1m long
stand post and frame fabricated from suitable size iron angle of 35 x 35 x 3mm 75 x 75 x 6mm as required
painted with best quality epoxy coatings in black and white bends. The details of symbol for each board shall be
as per instruction of Engineer in charge. The fixing at site shall be in 1:2:4 CC block of size 45 x 45 x 60 cms.
for each leg. including excavation curing etc. complete under the supervision of Engineer in charge. (B) High

Intensity Grade _ : _
Specification of Item No. 49 shall be followed for the ex=cution of this item except the size of sign board made out of 2mm aluminium shee
ssize____ cm equilateral rectangle instead o1 size 60 x 45 cms rectangle. or as directed by :Eigneer-in-charge. '

Item No. 51 : (Parking Ahead) Providing and fixing sign boards made out of Zmm aluntinium sheet; size 150 x 90
. cms. rectangle as per the design of IRC-67-1977 pre treated with phospheting process & acid eiching; 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. Specifications; Letters and numerals should be as per IRC-30-1968, 3.1m

long (2 nos) stand post and frame fabricated from suitable size iron angle of 50x50x3mm 75x75x6mm 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

4
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supervision of Engineer in charge. (B) High Intensity Grade

Specification of Item No. 49 shall be foltowed for the execution of this item except the size of sign board made out of 2mm aluminium sheet
is size 150 x 90 cm equilateral rectangle instead of size 60 x 45 cms rectangle.

Itemn No. 52
o

: Providing and fixing Direction / Junction boards made out of 2 mm allummium sheet size 24-4 x 122 cms

Rectangle as per the design of IRC-67-1977 pre treated with Phosphering process and acid etching , coated
with one coat of epoxy pritner and two coats of best quality epoxy paint, reflectorised with retro reflective
sheeting as per latest M.O.ST. specifications Letters and numerals should be as per IRC-30-1968 , 3.10 m
long (2 Nos) stand post and frame fabricated from suitable 'size iron angle of 50 X 50X 5 mm . & 75x 75 x
6 mm painted with best quality epoxy coating in black and white bends The details of symbol or inscription /
numerals for each boards shall be as per the insitruction of engineer in charge The fixing at site shallbe m 1 2
4 C C block of size 45 x 45 x 60 cms for each leg including excavation curing etc complete under the
supervision of engineer-in-charge (B) High Intensity Grade

Specification of Item No.’ 49 shall be followed for the execution of this item except the size of sign board made out of 2tam aluminium sheet
is size 244 x 122 cm equilateral rectangle instead of size 60 x 45 cms rectangle.

Item No. 53

: (Speed Limit) Providing and fixing sign boards made out of 2mm aluminium sheet; size’60 cms. dlameter

circle as per the design of IRC-67-1977 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 reflective sheeting as per
latest M.O.8.T. Specifications; 3.1t long stand post and frame fabricated from suitable size iron angle of 35
% 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 etc. complete under the
supervision of Engineer in charge. (B) High Intensity Grade.

Specif' cation of Item No. 49 shall be followed for the execution-of this item except the size of sign board made out of 2mm aluminiurn sheet
is size 60 cm equilateral rectangle instead of size 60 x 45 cms rectangle.

Item No. 54

: (Hazard Marker Sign) Providing and fixing Sign boards made out of 2mm aluminium sheet size 90 x 30 cms.

rectangle as per the design / drawing attached (IRC) preatreated with phospheting & acid etching, coated with
one coat of epoxy primer and two coats of best guality epoxy paint reflectorised with retro reflective sheeling as
per latest MOST Specification 3, 1m long stand post and frame fabricated either from suitable size iron angle of

" 35x35x3mm & 50x50x5mm painted with best quality epoxy coatings in black and white bends. The details of

symbol of inscription / numerals for each board shall be as per instruction of engineer in charge the fixing at
site shall be in 1:2:4 C.C, block of size 45x45x60¢cms for each leg including exca\ratlon curing etc complete
under the supervision of engineer in charge (B) High intensity grade

Speciﬁcation of Item No. 109 shall be followed for the execution of this item except the size of sign board made out of 2Zmm aluminium
sheet is size 90 x 30 om equilateral rectangle instead of size 60 x 45 cms rectangle

Item No. 55 :- Painting lines, dashes, arrows, letters etc. on roads. Air fields and like in two coats with road rnarldng pamt,

brushing including cleaning the surface of all dirt, dust and other foreign matter. (i) Over 10cm in width

Materials : The Road marking paint shall be confirm to IS 164-1951.

Worlmanship : The painting of lines dashes arrows and letters on roads, air fields and like shall be camed out with road marking paint
, in two coats upto 10 cm. width.

Mode of Measurement and Payment : Letters figures and similar items etc. stops, commas, hyphens and like shall be deemed to be
include in the item the rate per cm. height / width shall hold good irrespective of width of letter, figures or the thickness of lettering.

The Rate shall be for a Unit of one Sq.mt. basis.

ITEM 56 :

Prowdmg and laying uricoursed rubble masonry with hard stone of approved quality in foundations and plmth
in cement mortar 1:6 (1 cement : 6 course sand) including levelling up etc. complete.

1. Stone shall be hard, sound, free from cracks, decay and weathering and shall be freshly quartied from an approved quarry. Stone
with round surface shall not be used. The stones when immersed in water for 24 hours shll not absorb water by more than 5 pércent of their
dry weight when tested in accordance with IS : 1124, The length of stone shall not exceed three times its height and the breadth on base
shall not be greater than three fourths of the thickness of wall nor less than 15 cm.

2. Cement and sand shall be mixed in proportion as speaf ed in the item, Cement and sand shall be proportioned by volume after
making due allowance for bulkmg The required quantity of water shall then be added and the mortar mixed to produce workable

con31stency

3. The mnung shall be done intimately. The operatlon shall be carried out on a clean water tight platform, and cement and sand shall
be first mixed dry in the required proportion to obtain as uniform colour and then the mottar shalt be mixed for at least two minutes after
addition of water, In case of cement mortar, that has stiffened because of evaporation of water the same shall be retempered by adding
water as frequently as needed to restore the requiste consistency, but this retempering shall be pemitted only, within thirty minutes from
the time of addition of water at the time of initial mixing,

4.  Thedressing of stone shall conform to the general requ:rements of dressing of stone covered in IS 1129 Stones shall be sufficiently
. wetted before laying to prevent absorptlon of water from mortar. The bed which is to receive the stone shall be cleaned, wetted and covered

with a layer of fresh mortar. All stones shall be laid full in mortar both in bed and in vertical joints and settled carefully in place with a
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wooden mallet immediately on placement so that it is solidly bedded in mortar before the same has set. Clean chips and spells shall be edges
ino the mortar joints and beds wherever necessary to avoid thick beds or joints of mortar: Whenever foundation masonary is laid directly
on rock, the face stones of the first course shall be dressed to fit into the rock snugly when pressed down in the mortar bedding over the
rock: No dry or hollow space shall be left anywhere in the masonry and each stone shall have all the embedded faced completely covered
with mortar. Vertical joints shall be staggered as far as possible. Sufficient transverse bond shall be provided by the use of bond stones
extending from the front to the back of the masonry. In case of thick walls bond stones shall overlap each other in their arrangement. Bell
, Shaped bond stones or headers shall not be used. : : : '

5. At all angular junctions, stones at each ‘alternate course shall be wel? bonded into the respective course of the adjacent wall, All
connected masenry in structure shall be carried ug at one uniform level throughout as far as possible, but when breaks are unavoidable,
the masonry shall be raked in sufficient long steps to facilitate joining or new work with old, The stepping of taking shall not be more than
45 degree with horizontal wing walls, Abutments and piers etc. shall be carved up truly plumb or with the specified batter. Face work and
hearting shall be brought up evenly. The top of each cours, however, shall not be levelled up by use of flat chips. : '

6. Stone shali be hammer dressed on the face, the sides and beds to enable it to come in proximity with the neighboring stone. The -
bushing on the face shall not be more than 4 ¢m on exposed face chips and spalls of stone may be used where necessary to avoid thick

- mortar beds or jointg and it shall also be ensured that no hollow spaces are left anywhere in the masonry. The chips shall not be used below
hearting stone to bring these upto the level of face stone. Use of chips shall be restricted to filling of interstices between the adjacent stones
in hearting and they shall not exceed 20 percent of the quantity of stote masonry. o '

7. The hearting or interior filling of wall face shall consist of rubble stones not less than 15 ¢m. in any direction, carefully laid,
hammered down with a wooden mallet into position and solidly bedded in the mortar. The hearting should be laid nearly level with facing
and backing. Through bond stone shall be provided in masonry upto 60 cm.thickness and in case of masonry above 60 cm.thickness a set
of two or more than bond stones overlapping each other at least by 15 cm shall be provided in a line from face to back. In case of highly
absorbent types of stone {(Porous lime stone and sand stones etc.) the bond stofie shall extend only about two third into the wall, as through
stone in such cases may give rise to penetration of dampness and therefore for all thickness of such masonry a set of two or more bond

- stones, overlapping each other by at least 15 cm shall be approved, One bond stone or a set of bond stones shall be provided for every 0.50

square meilres of the masonry surface. Bond stones shall be stacked separately and marked to distinguish from other stones. Masonry work
shail be started after sufficient number of boad stones are collected on site as directed by the Engineer-in-charge. :

8. The quoins shall be laid header and stretcher alternately. Every stone shail be fitted to the adjacent stone so as to form neat and
close joint. Face stone shall extend and bond well in the back. These shall be arranged to break joints, as such as possible and to avoid long
vertical lines of joints. . ' . -

9.  The face joints shall not be more than 20mm thick, but shall be sufficiently thick to prevent stone to stone contact and shall be
completely filled with mortar. , ] _ .

10.  Greenwork shall be protected from rain by suitable covering. Masonry work ia cement or composite mortar shall be kept constantly
wet on all faces for a minimum period of seven days. The top of the masonry work shall be left flooded with water at the close of the day.
During hot weather all finished or partly completed work shall be covered for wetted in such manner as will prevent rapid drying. The
racking of joints where necessary shall be done at the end of day’s work when mortar is green, . .

11. The scaffolding shail be sound and strong to withstand all loads likely to come upon it. The holes which provide resting space for
horizontal members shall not be left in masonry under one metre in width or immediately near the skew backs of arches. The holes left in
the masonry work for supporitng the scaffolding shall be filled and made good.

12.  When fresh masonry is to be placed against existing surface of structures, these shall be cleanded of all loose material, roughenend
and wetted as directed by the Engineer-in-charge so as to effect a good with the new work.”

13. Stone masonry shall be measured cubic meters. . _ .
14. The contract unit for stone masonry work shall include the cost of all labour, materials, tools and plant, Scaffolding and other
.expenses incidental to the satisfactory completion of the work as described herein abéve. . . .
ITEM-57: vaiding&ﬁ:dngﬂoodgtmepostofM.S.angle75x75x6mminclPainﬁngléiteﬂng&lbdnginposi50n
g ordinary C.C.'1:2:4 as directed . _

» The flood guage is to be fixed as per LR.C. Standard Specification having 75 mm x 75 mm x 6 mh size, M.S. angle having height equal io
143 mt Itshallbe fixed in C.C. 1:2:4 as per drawing, The painting shall be done applying one primer coat & three coats of oil paint as per
requirement & as per drawing using approved paints including lettering for flood guage marking as per LR.C. std, & drawings.
The work shall be carried out and materials used shall be to the entire satisfaction of the Engineer-incharge.
The rate inclusive of all materials and labour with carriage, fixing, painting etc. complete as per drwaing and direction of the Engineer-in-
charge. ' ‘ .
The measurement & Rate paid shall be on Number basis of flood guage fixed. : o
ITEM-58 : Providing and fixing junction Board of R.C.C. precast as per standard design of LR.S, including fixing in C.C.

block of 1:4:8 with necessary excavation enamel painting, lettering figures etc. complete.

1. These boards should be fixed at a distance of 120 metre from the centre Line of the crossing and they should be located on the left
hand side of the road in the direction of the traffic and facing the traffic. )
2.  The board will be located in such a way that the edge of the board towards the centre of the road will be at a distance of 4.57 metres

from the centre of a National Highway and 3.66 meters from the centre of State Highway $1-Major Distric_t Road.
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3. The bottom of the board should be 1 metre above the road surface and the board shall be at right angle to the centre line of the road '
tacing the direction of traffic. ' .

4.  The board shall be of the size of 107 ¢.m. in length and 91 ¢.m, in height for “T” and “Y” junctions shall be 145 CM.in length and 91
.M. in height for cross roads, :

5. The board shall be painted by two coars, the Board and posts shall be R.C.C. as shown in the type design. )
6.  The post shall be fixed in concrete and the projection of this above the road level shall be 45 cm x 45 cm and height of 24 cmis. above
the road level and the topic to be finished in plaster from the height of 15 cmn.

7. The size of letter and figures shall be 8 cm. for English and 10 C.M. for devnagri and Gujarati scripts.

8. The post shall be painted in black and white reflective strips 23 cm. in height.

9. The board shall be painted in white with-border 2 C.M. wide.

10.  On this board tablets shall be painted in yellow with black and the tablets shall have 5 cm. clear distance from the board.

11.  Each such tablet shall be 61 cm. in length and 33 C.M. in height, arrow lines indicating the direction of the road at the junctions shall
be painted in black and shall have a thickness of ........... C.M. for National Highway and 4 C.M. on a State Highway and a wernrenreen M, fOT
a Major district road. : o ' .

12.  Ali letters and figures shall be painted in black.

13. The work shall be carried out as per design as per the instructions of the Engineer-in-charge. The measurements shall be recorded
and paid on number basis for board fixed in position. . . )

ITEM-59 Providing & fixing Board of M.S. Plate with two angles iron post and fixing in C.C. Concrete 1:4:8

The size of the board shall be 110 cmin length & 60 cm in height. It shall be prepared from M.S, Plate of 6 mm thickness. The angle ivon
post shall be of size 75 mm x 75 mm and 6 mm thick. The length of iron post shall be 2.1 metres. The post shall be fixed to the board by
welding. The welding shall be trre and strong and neat in appearance.

"T"he board shall be fixed in C.C. 1:4:8 concrete. The conciete block for each post shall be 30 cm x30 cnin size. The depth of the concrete
block shall be 85 cm of which 60 cm will be below ground and 25 cm above ground level. The exposed concrete block i.e. its portion above
ground level shall be neatly finished and its shape should be truly square.

The post shall be painted with two coats of paint, alternatively in black & white strips 23 cms in height after applying one coat of
anticorrosive paint. The paint shall be of approved quality, The board shall be painted with colour, as directed by Engineerin-charge. The
information as per instruction of Engineer-in-charge shall be written on board with letters & signsin accordance with LR.C. The informa-
tion may be one or more of the three script. viz. Hindi, English & Gujarali. ' . .

The board shall be fixed truly vertical & workmanship of the board shalf be neat, clean & good in appearance.

The measurement for payment shall be for number of board fixed in position & completc in allrespect.

The unit rate includes cost of material, labour, tools, welding, concreling, painting, lettering ¢lc.

- ITEM - 60 U.C.R. Masonry for super structure in C.M. : '

Para 1 to 14 item No. 56 of the roads specification booklet shatt apply for the work of this item.

ITEM - 61 : Providing and laying coursed rubble masonry hard stone of approved quality for super structure and plinth in
cement mortar 1:5 (1 cement :5 course sand) efc. complete.

1. Para 1 to 14 of item of U.C.R.masonry shall apply.

15. Masonry shall be laidwith course, where there is variation is the height of course, Large. courses shall be placed at lower levels with
height of courses decreasing gradually towards the top. . :

16. In casc of abutment and wing walls, weep holes shall be provided in the masonry to drain moisture from the backfilling, Weep holes
shall be 8 em wide, 15 ¢m high or circular of 15 cm. dimetre and shail extend through the full width of the masonry with slopes of about 12
vertical to 20 horizontal towards the draining face. The spacing of weep holes shall be generally 1. metre in either direction with the lowest
one at about 15 cm. above the low water level or ground level whichever is higher or as directed by the En gineer-in-charge.

ITEM-62 : Providing and laying Brick work using common burmt clay building bricks having crushing strength not less -

then 35 kg/sq.m. in foundation and plinth in cement mortar 1:5 {1 cement : 5 fine sand)

1. Burnt clay bricks shall confirm to the requirements of IS: 1017, except that the minimum coinpressive strength when tested flat shall
not be less then 35 Kg/square cm. and that the size may be according to local practice with a toterance of 5 percent. :

2. Cement and sand shall be mixed in proportions as specified in the item. Cement and sand shall be proportioned by volume after
making due allowance for bulking. The quired quantity of water shall then be added an¢l the mortar mixed to produce workable
consistency. ' '

3.  The mixing shall be done intimately. The operation shall be carried out on a clean wasler tight platform, and cement sand shall be
first mixed dry in the required proportion to obtain uniform colour and then the mortar shalf be mixed for at least two minutes after addition
of water. In case of cement mortar, that has suffered because of evaporation of waler the same shall be re-lempered by adding water as
frequently as needed to restore the requisite consistency but this retempering shali be permitted only wihtin thirty minates from the time
of addition of water at the time of initial mixing. :

1. Bricks shall be soaked in water for a minimum period of one hour before use. When bricks are soalked they shall be removed from
the tanks sufficently in advance so that at the time of laying they are skin-dry. Such socaked Dbricks shall be stacked on a clean place where
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v they are not spoilt by dirt, earth ete. )

8. All brick work shall be faid in English bond. even and true to lune, plumb level and all joints accurately kept. The bricks used on the

face shall be selected whole ones of uniform size and with true rectangular face.

5.1 Bricks shall be laid frogs up, if any, on a full bed of mortar, When laying bricks shall be sllghtly pressed so that the mortar gets mto

all the surface pores of bricks to ensure proper adhension. All joints shall be properly flushed and packed with mortar so that no hollow

spaces are left, .

5.2 Before laymg bricks in foundatlons. a layer of not less than 12 men. of mortar shall be spread to make the surface on whlch the work

will be laid even.

5.3 The brick work shall be bmlt in uniform layer, comers and other advanced work shall be racked back. Brick work shall be done

true to, plumb or in specified manner. No part of it, during construction, shall rise more than one metre above the general construction level

to avoid unequal settlement and improper jointing.

5.4 Toothing may be done where future extension is contemptated but shall be used as an alternative. tcprakmg back.

5.5 The thickness of joints shall not exceed 12 mm.

6.  When fresh masonry is te be placed against existing surface of structures, these shall be cleaned of all loose material, roughened and

wetted as directed by the Engineer-in-charge so as to effect a good bond with the new work. '

7. Green work shall be protected from rain by suitable covering. Masonry work is cement or composite mortar shail be kept constantly

moist on all faces for a minimum period of seven days. The top of the masonry work shall be left flooded with water at the close of the day.

7.1 During hot weather, all fi mshed or partly completed work shall be c0vered or wetted in such manner as will prevent rapid drying of

, the brick work,

8. . The scaffolding shall be sound and strong to withstand all loads to come upon it. The holes which provlde resting space for horizontat

members shall not be left in masonry under one metre in width or innnediately near the skew backs or arches. The holes left in the masonry

work for supporting the scaffolding shali be filled and made good.

9, In case of abutment and wing wall, weep holes as shown on the drawing or directed by the Engineer-in-charge shall be provided in

the masonry to drain moisture from the backfilling. Weep holes shall be 8 cm. wide, 15 em. high or circular 15 cm, diameter and shall extend -

through the full width of the masonry with slope of about 1 vertical to 20 horizontat high or circular of 15 cm towards the draining face, The

spacing of weep holes shall be generally 1 m. in either direction with the lowest one at about 15 cm. above the low water level or ground

level whichever is higher or as directed by the Engineer-in-charge. .

10. Al brick work shall be measured in cubic metres.

11. The contract unit for brick work shall include the cost of alt labéur, materials tools and plant, scaffolding and other expenses
incidental to the satisfactory completion of the work as described herein above and provision of weep holes.
ITEM-63 « Supplying and fixing reinforced concrete heavy duty non-pressure pipes with collars for culverts carrying heavy
traffic as per Indian Railway Standard specifications including setting the pipes in C.M. 1:2 watenng and laylng
(to level or slope) of clase NP3 of following internal diameters.’
( 300 mm dia. (ii) 450 mm dia. (iii) 600 mm dia. (iv) 750 mm dia (v) 900 mm dia. (\n} 1050 mm dia. (\m)
1200 mm dia.
1.  The work shall consist of furnishing and installing retnforced cement concrete p1pe of the type dta metre and length reqaired at the
location shown on the drawings or as ordered by the Engineer-in-charge.
2. Reinforced concrete pipe shall be NP3 type conforming to the requiremeats of IS : 458 and shall be of dia as speciﬁed in the item.
. Each consignment of cement concrete pipes shall be ll'lSpe(.’bed if necessary and approved by the Engineer-in-charge, either at the palce
of manufacture or at the site before their ilcorporation in the works.
NP3, NP2, NP1 pipes are used for R. C. C. Pipes. where testmg of pipes will not be feasible the contractors will have to produce a certificate
- from the manufacturers on company’s latter head the given hereinafter form.
Production of such certificate will not however relieve the contractor from his responsibility of supplying pipes of required standard and will
have to bear the loss or damage caused to the work on account of defects found subseguently during the execution, It will also be necessary
to purchase these pipes from manufacturer having standard equipments for carrying out various test as per IS : 458 at his factory.
_ FORM OF CERTIFICATE FOR NP3, NP2, NP1 PIPES
We manufacturer of R.C.C. pipes produce R.C.C. pipes as per the
requirement of [5: 458 and also carry out the required test at our place. We have acquired equipments for carrying out test and are
prepared to carryout test at our factory sites.

We have experience of manufacturing of pipes of . yvears .
The pipes supplied by us to M/s. satisfy the requirement of I5: 438
Dates - ' '
Place: - ' Manufacturer’s Sign.

3. Nopipe shall be palced in position until the foundations have been approved by the Engineer-in- charge Where two or more pipés are
to be laid adjacent to each other, they shall be separated hy a distace equal {0 at leat half the diametre of the pipe subject to minimum of 430
mm, The laying of pipes on the prepared foundation shall start from the outlet and proceed towards the inlet and be completed to the
+ specified lines and grades. The pipes shall be fitted and maiched so that when laid in works they form a culvert with a smooth uniform
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invert. Any pipe found defective or damaged during laying shall be removed at there cost of Contractor.

4.  The pipes shall be jointed either by collar joint or by flush joint. In the former case, the collars shall be of R.C.C., 150 to 200 mm wide
and having the same strength as the pipes to be jointed. Caulking space shall be between 13 and 20 mm according to the diametre of the
pipes. Caulking material shall be slightly wet mix of cement and sand in the ratio of 1:2 rammed with Caulking irons. Before caulking th:
collar shall be so placed that its centre coincides with that of pipe and an even annular space is left between the collar and the pipes. Flush
joint may be shaped to form a self centering joint with a joining space 13 cm wide. The oining space shall be filled with cement mortar, 1
cement to 2 sand, mixed sufficiently dry to remain in position when forced with a trowel or rammer. Care shall be taken to fill all voids and

* excess mortar shall be removed. All joints shall be made with care so that their interior surface is smooth and consistent with the interior
surface of the pipes. After finishing, the joint shall be kept covered and damp for at least four days.

5. R. C. C. pipe shall be measured along their centre between their inlet and outlet ends in linear metres,
6. The rate for the pipes shall include the cost of pipe including loading, unloading, handling storing laying in posjtion and joining complete.

ITEM-64 : . Supplying and fixing reinforced concrete heavy duty non-pressure pipes with collars for culveris including
sefting and jointing the pipes in C, M, 1:2 watering and laying (to level or slope) of LS. class of NP2 of
following internal diameter. (i) 300 mm dia. (ii} 450 mm dia. (iii) 600.mm dia. {iv) 750 mm dia (+v) 900 mm
dia. vi) 1050 mm dia (vii) 1200 mm dia. ’ ' '

'1. 23 The work shall be carried out as per item of NP3 pipes except .that the pipes will be of NP2 class instead of NP3 class conférming
£o requirements of 1S : 458 and of the dia as specified in this jtem.

ITEM-65 : . Supplying and fixing NP1 class R.C.C. pipes

1. The work shall be carried out as per item of NP3 pipes except that the pipes will be ordinary irrigation pipesof NP 1 class instead

of NP3 class conforming to requirements of 1S:458 and of the dia, as specified in this item. Please see Item No. 78 for detailed information.
ITEM-66 : Filling around the pipes with murrum including dressing, tampering ete. complete, _
1. Area around pipes shall be filled with murrum, chhara or other gritty material immediately after the pipes have been laid and the
joining material has hardened. The material shall be clean, free from boulders large roots, excessive amount of sods er other vegetable
matter, and lumps and shall be approved by the Engineer-in-charge. Filling upto 0.3 metre above the top of thre pipe shall be carefully done
and the soil thoroughly rammed, tampered or vibrated in layers of not exceeding 150 mm. particular care being taken to thoroughly

, consolidate the materials under the haunches of the pipe. Filling shall be carried out simultaneously on both sides of the pipes in such a
manner that unequal pressures do. not occur. In case of high embankments, after filling upto the top pin the above said manner a loose fill
of a depth equal to external diametre of the pipe shali be placed over the pipe before further layers are aglded and compacted. Materials shall
be filled in pharas 3m. x 1.5m x 0.5m size and shall be measured in cubic metres. Unit rate includes cost of materials and spreading
inchuding labour and tools needed for the above operations. ' _ ' .
ITEM-67 : Providing and laying ordinary (unreinforced) concrete 1:2:4 (1 cement :2 coarse sand :4 crushed stone

-aggregate 20 mm nominal size) & curing complete including cost of form work (without reinforcement)

1. In case of ordinary concrete, mix is not required to be designed by preliminary tests and proportions of cement, fine aggregates and
coarse aggregates are specified by volume as given in table below for different four grads designated as ordinary M.100; M.150; M.200 and
M.250. ' .
2. Inthe designation of a concrete mix letter ‘M’ refers to the mix and the number to the specified 28 days works cube compressive
strength of that mix on 150 mm cubes, expressed in kg./cm. o .
3. The ordinary concrete mix shall generally be specified by volume. For cement which normally comes in bags and is used by weight,
volume shall be worked out taking 50 kg.of cement as 0.035 cubic metre in volume. While measuring aggregate by volume, shaking,
ramming or hammering shall not be done, proportioning of sand be as per its dry volume. In case it is.damp allowance for bulking shall be
made as per IS:2386 (Part ITI). . . . :
4.  In gredients required for ordinary concrete cotaining one 50 kg.bag of cement for different proportions of mix shall be as
given in Table below. ' S L :

N
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*Note : The proportions ot the aggregates shall be adjusted from upper limit to lower limit progressively as the gracing of the final
‘aggregate becomes finer and the maximum size of coarse aggregate becomes larger. o

Example : For an average grading of fine aggregate {that is Zone II of IS:383 - 1963) the proportions shall be 1:1 1/2, 1:2 and 1:3 for
maximun size of aggregates 10 mm, 20 mm and 40 mm respectively. _
Note : A mix leaner than M 100 (1:3:6) may he used for non structural part, if provided in the contract. In such cases grading of
aggregates shall be by volume. Other requirements for mixing, placing and.curing shall be the same. : .

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

i PlainCC. : ) ) 63 mm

i Soild type piers, abutments and wing walls, and their per caps. 40 mm
(Coarse aggregate of size upto 40 mm shall be machine crushed.)

i C.C.Wearing Coat  M-150 , 20 mm
(Coarse aggregate of size upto 40 mm :
shall be machine crushed.)

6. Fine aggregate shall be clean, hard coarse sand. It shall be free from dust and such other substanes. The sand shall be got approved

by the Engineer-in-charge. ' ' ’

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

8. Cement shall be stored above the ground level in perfecily dry and watertight sheds and shall be stocked not more than eight bags
high. Wherever bulk storage containers are used, their capacity should be sufficient to cater to the requirements at site and should be
cleaned at least once every 3 to 4 months. Cement more than 3 to 4 months old shall invariably be tested to ascertain that it satifies the
acceptability requirements, The aggregates shall be stored in such a way as to prevent admixture of foreign materials, Different sizes of fine

- or coarse aggregate shall be stored in separae stock piles sufficiently removed from each’ other to prevent intermixing the materials at
edge:s of the pipes.
9.  The water for mixing shall be potable water to the satisfaction of the Engineer-in-charge. The quatity of water shall be just sufficient
to produce a dense concrete of required workability for the job. . _ . :
10. For all work, concrete shall be mixed in a mechanical mixer along with other accessories shall be kept in first tlass working
condition and so maintaned throughout the construction. Mixing shall be continued till materials are uniformly distributed and an uniform .
colour of the entire mass is obtained and each individual particles of the coarse aggregate shows complete coating of mortar containing its
proportionate amout of cement. In no case shall the mixing be done for less than 2 minutes after all ingredients have been putinto the mixer.

11, When hand mixing is permitted by the Engineer-in-charge for small jobs or for cerfain other reasons, it shall be done on a smooth
watertight platform large enough to allow efficient tuming over of the ingrediets of concrete before and after adding water. Mixing platform
shalt be so arranged that no foreign material shall get mixed with concrete nor does the mixing water flew out. Cement in required nusmber
of bags shall be placed in a uniform layer on top of the measured quanity of fine and coarse aggregate. Which shall also be spread in a layer
of uniform thickness on the mixing platform, Dry coarse and fine aggregate and cement. Then shail he mixed thoroughly by turning over
to mass turned over till a mix of required consistency is obtained. In hand mixing quantity of cement shail be increased by 10 percent above
that specified. :

'12. Mixers which have been out of use for more than 3¢ minutes shall be therougly cleaned before pﬁtting in a new batch. Unless
otherwise agreed to by the Egineer-in-charge the first batch of concrete from the mixer shall contain only two third of normal guantity of
course aggregate. Mixing plants shall be thoroughly cleaned before chnging from one type of cement to another.

13. The method of transporting and placing concrete shall be approved by the Engineer-in-charge Concrete shall be so transported and
 placed that no contamination, segregation or loss of its constituent material takes place. All form work and reinforcement contained in it

shall be cleaned and made free from standing water, dust snow or ice immediately before placing of conrete. No concrete shall be placed

in"any part of the structure until the apporval of the Engineer-in-charge has been obtained. -

14. If concreting is not started with 24 hours of the appoval being given, it shall have to be obtained again from the Engineer-in-charge.

Concreting then shall proceed continuously over the atea between construction joints, Fresh concrete shall not be placed against concrete:
which has been in position for more than 30 minutes unless a proper construction joint is formed. Concrete shall be compacted in its final

position within 30 minutes of its discharge from the mixer unless carried in properly designed agitators, operating coatinuously, when this

time shall be within 2 hours of the addition of cement to the mix and within 30 minutes of its discharge from the agitator. Except where

otherwise agreed to by the Engineer-incharge, concrete shall be disposed in horizontal layer to a compacted depth of not more than 0.45

metre when internal vibrators are used and not exceeding 0.30 metre in all other cases. T

15. Unless otherwise agreed to by the Engineer-incharge, concrete shall not be dropped into place from a height exceeding 2 metres.
When trucking or chutes are used they shall be kept clean and used in such way as to avoid segregation. When concreting has to be
resumed on a surface which has hardened, it shall be roughened, swept clean, thorougly wetted, and cleaned with a-13mm.thick layer of
mortar composed of cement and sand in the same ratio as in the' concrete mix-itself. This 13 mm. layer of mortar shall be freshly mixed and
placed immediately before placing of new concrete. Where concrete has not fully hardened, all laitance shall be removed by scrubbing the
new surface wih wire or bristle brushed. Care being taken to avoid dislodgement of particulars of coarse aggregate. The surface shafl then
' be thorughly wetted, all fre¢ water removed and then coated with neat cement grout. The first layer of concrete to he placed on this surface

" shall not exceed 150 mm. in thickness, and shalt be well rammed against old work particular attention being given to corner and close
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16.  Alf concrete shall be compacted to produce a dense homogeneous mass with the assistance of vibrators, unless otherwise permitted
by the Engineer-in-charge for exceptional cases, such as concreting under water, where vibrator scannot be used. Sufficent vibrators in

" serviceable cornidition shall be kept at site so that spare equipments is always available in the event of break downs.

17. Immediately. after compattion, concrete shall be protected against harmful effects of weather,. including rain, running water,
shocks, vibrations dug to traffic, rapid temperature changes, fast drying put process. It shall be covered with wet sacking hessian or other
similar obsorbent material approved by the Engineer-in-charge soon after the initial set. It shall be kept continuously wet for a jeriod of not

" less than 14 days from the fate of placement. Masonry work over the foundation concrete may be started after 48 hours of its laying but the

curing of concrete shall be continued for a mmlmum period of 14 days.

18. . Form work shall include all ternporary or permanent forms required for forming the concrete, together with-all temporary constmcuon
required for their support. Forms for concrete shall be constructed of met,al or timber suitably lined and be of substantial and rigid
construction true to shape and difnensions shown on the drawings. Where metal forms are used, all bolts and rivets shall be counter sunk
and well ground to provided a smooth, plain surface, Where timber is ased it shall be well seasoned, free from loose knots, projecting nails,
splits or other defects that imay mark the cement surface of concrete For exposed concerte faces, timber for shuttenng shall be wrought
on all faces in contact with concrete.:

19. Forms shall be mortar tight and shall be made sufficiently ng1d by the use of ties and bracmgs to prevent any d:splaoement or
sagging between supports. They shall be strong enough to withstand all pressure, ramming and vibration, without deflection from the
prescribed lines occuring during and after placing rhe concrete.Screw jacks or hardwood wedges where required shall be provided to
make up any settlement in the form work either before or during the placing of concrete, Suitable camber shall be provided in horizontal
members of surface specially in long spans to counteract the effects of any deflection. The frame work shall be so fixed as to provide for such
camber, Forms shall be so constiucted as to be removable in sections in the desired sequent:e, without damaging the surface of concrete
or disturbing other sections. Unless otherwise specified or directed. Chamfers or fillets of size 25 mm x 25 mm shall be provided at all angles
of fram work to avoid sharp corners,

20. The inside surface of forms shall, except in the case of permanet form work or where otherwise agreed to by the Engineer- m-charge
be coated with an approved material to prevent adhesion of concrete to the form work, Release agents shall be applied strictly in
accordance with the manufacturer’s instructions and shall not be allowed to come into contact with any reinforcement of prestressing
tendons and anchorage. Different release agents shall not be ug.e'd in form work of concrete which will be visible in the finished works.

21, -Special measures shall be taken to ensure that the farmework does not hinder the_shrinkage of concrete because without these .

cracking could occur before the form work is removed. Where applicable arrangements must be made to ensure that the form does not
restrain the shortening and hogging of the beams of slabs during tensioning of the tendons. The formwork should take due account of the
calculated amount at positive or negative camber so as -1 ensure the correct final shape of the structures having regard to the deformation
of false work, scaffolding or propping and the instaptaneous deformation due to various causes affecting prestressed structures, Where
there are re-entrant angles in the concrete sections, the formwork should be removed at these sections as soon as possible after the
concrete has set in order to avoid cracking due to shrinking of concrete. Formwork shall be tight enough to prevent any appreciable loss
of cement during vibrations. Suitable tolerances should be provided in the formwork, immediately before concreting all forms shall be
thoroughly cleaned. Contractor shall give the Engineer-in-charge due notice before placing ariy concrete in the forms to permit him to
inspect and dccept the false work and forms as to their strength aligmnet and general fitness, but such inspection shall not relieve the
conttractor of his responsibility for safety of machinery, materials and for results obtained.

22. The Engineer-in-charge shall be informed in advance by the contractor of his intention to stnke any fonnwork While ﬁxmg the time
for removal of formworks, due consideration shall be given to local conditions, charactor of the structure, the weather and other conditions
that influence the setting of concrete the removal of the load supporting or soffit forms may Commernice when concrete has attained strength
and of the materials used in the ix, Where field operations are controlfled by the strength test of concrete, the renioval of the load supporting
or soffit forms may commence when concrete has attained strength equal to at least twice the stress to which the concrete will be subject
at the time of striking props including the effect of any further addition of loads, When field operations are not controlled by strength tests
of concrete the vertical forms of beams, columns ard walls may be removed after 2 days. The props of slabs and beams may be removed after
14 and 21 days respectively. All form work shall be rem~wed without causing any damage to the concrete. Centering shall be gradually and
uniformly lowered in such a mannet as to avoid any s;ouk or vibrations. Supports shall 'be removed in such 2 manner as to permit the

- contract the concrete to take stresses due to its own weight uniformly and gradually. Where internal metal ties are permited they or their

removable parts shall be extracted without caussing any damage te the concrete and remaining holes filled with mortars. No permanently
embedded metal part shall have less then 25 mm, cover to the finished concrete surfaoe Where it is intended to reuse the farmwork it shall
be cleaned and made good to the satisfaction of the Engmeer-m-charge

- 23.  Immediately after the removal of forms, all exposed bars or bolts passing through the Cement Concrete member and used for

shuttering or any other purpose shall be cut inside the Cement Concrete member to a depth of at least 25 mm. below the surface of the
concrete and the resulting holes filled by cement mortar. All fins cause by form joints, all cavities produced by the removal of form ties and
all other holes and depressions, honeycomb spots, broken-edges or corners and other defects, shali be thoroughly cleaned, saturated with
water and carefully pointed and rendered true with mortar of cement and fine aggreagte mixed in the proportions used in the grade of
concrete that is being finished and of as dry aconsistency asis possible to-use. Considerable pressure shall be applied in filling.and pointing
to ensure thorough filling in all voids. Surface which have been pointed shall be kept moist for a period of 24 hours. If rock, pockets/
honeycombs, in the opinion of the Engineer-in-charge are of such-an extet of and character as to affect structure materially or to endanger
the life of the strength oe the steel reinforcement, he may declare the concrete defective and require the removal and replacement of the
pottions of the structure affected. Joint shall be filled up with bitumen as directed by Engineer-in-charge in case of C.C. wearing surface.
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24. The unit rate for concrete shall include the cost of all materials, labour, tools and plants required for mixing, placing in positions,
vibrating and compacting, finishing as per directions of the Engineer-incharge, curing and all other incidental expenses for producing
concrete of specified strength to complete the structure or its components as shown in the drawings and according to these specifications.
The rate shall also include the cost or making, fixing and removing of all centering and forms requlrecl for the work centering.

25. The payment will be made on cmt. basis of the finished work.
Item No. 68 A : Providing & laying C.C.1:4;8 (1=Cement, 4=coarse sand, 8-grade agg 40 m.m. nominal size} and curing comp
of forin work.

Item No. 68 B : Prowdmg & laying C. C. 1:5:10 (1~Cement, 4=coarse sand, 8=grade agg 40 m.m. nommal size) and curmg
‘comp. incl. cost of form work.

Materials : Specification for all the in gradients to be used shall be as per the details given in the ceniral specn’icatlons for materials attached

PROPORTION : The concrete shall oons:sts for the part of cement, sand and metal as per (40 to 63 n.m. sme) the above descnptlon of
' items.

MIXING : Mixing of the materials shall be done as for specified volumemetre proportion as a posmble after water is added so that every
place of agg, is uniformly coated by cement plaster. The concrete must be used immediately after it is prepared and in any 7'case shall be used
after the cement has attined final set. Generally concrete prepared before more then half an hour shall not be permitted to be used.

LAYING : Consolidation shall be rapidly carried our sufficient labour bemg employed to permit of ramming reading be spreading etc.

being comp. within as sfort items as possible causing the mortar to cream up inno case sahll bramming be prolonged after the cement has
been to take its initial sets.

CURING : As s00. as the conrete has set sufficiently i.e. after about an hour of laying the surface must be protected from repid curing out
by being covered with at sand wet sunny of where possible curing shall done by forming the shall be allowed pools of water by means of
sand pollics. The curing shall be continued or atleast 10 (ten) days broadly two or three weeks and where possible for longer period. The
rate includes all necessary equipments, labour etc. Payment shall be madee on cubic measure3ment of cement concrete. The entire work

- shall be carriéd out as per the specifciation for the PWD Hand book Vol. I Page No. 166 to the satisfaction of the Engineer-in-charge.
_ ITEM-69 . Prov:dlng and laying ordinary (reinforced) concrete 1:2:4 (1 oement 2 coarse sand :4 crushed stone aggregaie

20 mm nominal size) & curing complete (excluding cost of reinforeement)
1. Para 1 to 25 of ordinary concrete [without reinforcement ] shall apply.

26. In the case of reinforced concrete work, workablity shall be such that the concrete surrounds and properly gnps alt
reinforcement.The degree of consistency which must depend upon the nature of work and methods of vibration of concrete, shall be
deterimined by regular slumps test. Follomng test slump.shall be adopted for different types of works: -

'I‘ype of work ) : Stumps where Stumps Where vibrators

: _ vibrators are used are not used.

® Mass concrete in RC.C. 10mm to 25 mm : 80 mm
foundation, footings and '
retaining walls, . . - .

(i) Beams, slabs and column 25mmto40mm - 10¢ mm to 120 mm -
simply reinforced ) ' _ - _

. Gif) Thin R.C.C. section or sections . 40mm to 50 mm - ' 125 mm to 150 mm

with conjested steel

Maximum nominal size of the concrete aggregate shall be 20 mm. and shall machine crushed

Works strength tést shall be made i in accordance with IS : 516. Each test shall be conducted on ten specimens five of which shall be taken
on each day of concreting and cubes shall he made at the rate of one for every 5 cubic metre to concrete or a part thereof. However, if
concreting done in a day is less then 15.cubic metre, the minimum number of cubes can be reduced to 6 with the 15 cubic metre of concrete
or a part thereof. However, if concreting done in a day-is less than 15 cubic métre, the minimum number of cubes can be reduced to 6 with
the specific permission of thé Engineer-in-charge. Similar works test shall be carried out whenever the quality and grading of materials is
changed irrespective of the quantity of concrete poured. The number of specimens may be suitably increased as deemed necessary by the
Engineerin-charge, when procedure of test given ahove reveals a poor-quality to concrete and in other special cases.

28.  All necessary labour, materials, equipment, etc, for sampling, preparing test cubes, curing etc. shall be provided by the contractor.

: Testing of the materials and 'concrete may be arranged by the Engineer-in-charge in an approved laboratory at the cost of the contractor.

29 The average strength of the group of cubes for each day shall be less then the specified works cube strength 20 per.cent of the cubes
cast for each day may have values less than the spec:ﬁed strength, provided the lowest value is not less than 85 per cent of the spec:ﬁed
strength.

30, RCC. wurk shall have exposed concrete surface. Centering design and it erection shall be approved by the Deputy Engineer-in-
charge. One carpenter with helper will invariably be kept present through out the period of concreting. Movement of labour and other
persons shall be totally prohibited over reinforcement laid in position. For access td different part as suitable platforms shall be provided so
that steel reinforcement in positions is not disturbed. For ensuring proper cover, mortar blocks of suitable size shall be cast and tied to the
reinforcement. Timber, kapachi of metal pieces shall not be used for this purpose. Concerting of imiportant structural members shall always

- be done in the presence and under the supervision of department person not below the rank of Junior Engineer/Supervisor/Overseer,
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After removal of form work and shauttering, the Execuhve Engineer shall inspect the work and satisfy hy random cliecks that concrete of
good quality. Plastering shall not be allowed to the exposed face of concrete.
*31. In reinforced concrete, the volume occupied by reinforcement shall not be deducted The stab’ shall be measured as running
continuously through and the beam as the portion below the slab.

Item No. : 70 Providing T.M.T. & Fixing Bars (Thermo Mechanically Treated Bars of Sail, Tisco, Thermex, l{amdhenu or
equivalent brand) reinforcement confirmed to IS-1786 Fe-415 for R.C.C. work inciuding bending, binding and
placing in pOSlthl] complete upto floor two level. (B) High yield strength deformed bars reinforcement.

The work mclude powdlng and laylng ln posmon _ / Mlld Steel / Therme mechanically treated: bar of the following grade.

‘\.\\\\\,_._ . \&%wﬁmﬁw

-’ . SN T8 High }'leld '
strength Deformed bar
IS 432, Part-11

compo&tlon of bars shail be as below :-

v ) % Max.
Carbon : S : 0.25
Sulphur ' _ . ‘ 0.05
Phosphorus T : 0.05
Sulphur and Phosphorus 0.01

1 Al steel shall be procured from ongmal producers, no re-rolled steel shall be incorporated in the work. Only new steel bars shali be
delivared to the site. Every bar shall be inspected before assembling in the work and defective bnttle or burnt bar shall be discarded.
Cracked ends of bars shall be discarded.

t. The work shall consist of furnishing and placing reinforcement of the shape and dlmensmns shown on the drawmgs or as directed
by the Engineer- in - charge, .
3 Steel shall be clean and free from loose rust and l6ose mill scale at the hme of fixing in position and subsequent concreting.

4, Reinforcing steel conform accurately to the dimensions given in the bar bender schedules shown on relevant drawings. Bars shall
be bent cold to the specified shape and dimensions or as directed by the Engineer-in-charge,-using a proper bar bender, operated by hand
or power to attain proper redius of bends. Bars shall not be bent or straightened in a manner that will be injure the material. Bars bent
during transport or handling shall be straightened before being used on work, they shall be not heated to facilitate bending. Unless

. otherwise specified a “U” type hook at the end of each bar shall invariably provided. The radius of the bend shall not be less than twice the
diameter of the round bar and the length of the straight part of the bar beyond the end of the curve shall be atleast four times the diameter
-of the round bar. In the case of bar which are not round and in the case of deformed bars; ten diameter shall be taken as the diameter of
circle having an equivalent effective area. The hooks shall be suitably encased to prevent any splitting of the concrete,

'S All reinforcement bar shall be accurately placed in exact position sho'vn on the drawings, and shall be securely held in position
during placing of éoncrete by annealed binding wire not 'ess than 1 mm in size and conforming to I, 8. 280 and by using stay blocks or metal
chairs, spacers, metal hangers supporting wires or ather dpproved device al sufficiently close intervals. Bars will not be allowed to sag
between stipports nor displaced during concreting or-any other operation o the work. All devices used for positioning shall be of non -
corrodible material. Wooden and metal supports will not extent to the surfice of concrete, except as the work progresses for adjusting bar
spacing will not be allowed. Pieces of broken stone or brick anid wooden blocks shall not be used., Layers of bars shall be separated by spacer -
bar, precast motor blocks or other approved devices. Reinforcement after being placed in position shall be maintained in a clean condition
until completely embedded in concrete. Special care shall be exercised to prevent any displacement of reinforcement in concrete all ready
placed. To protect reinforcement from corrosion concrete cover shall be provided as indicated on the drawings. All hars protruding from
concrete and to which other bars are to be spliced and which are likely to be exposed for an indefinite period shall be protected by a thick’
coat of neat cement grout. ,

6. - Bars crossing each olher, where required, shall be secured by binding wire (Annealed) of size not less than 1 mm. and conforming
to I. 5. 280, in such a manner that they do not slip over each other at the time of fixing and concreting .

. 7. Asfar as possible, barsvf fully length shall be used. In case this is not possible, overlapping of bars shall be done as directed by the
Engineer - in - charge. When practicable, over lapping bars shall not touch each other, but be kept a part of 25 mm or 1.25 time the
maximum size of the coarse aggregate whichever is greater, by concrete between them. Where not feasible, overlapping bars shall be
bound with annealed steel wire, and not léss than 1 m.a, Thickness twisted tight. The overlaps shall be staggered for different bars and
located at points, along the span where neither sphere not bendmg moment is maximum.

8. " Whenever indicated on the dramngs or desired by the Engineer-in- charge bar shall be jointed by oouplmgs which shall have a
. cross section sufficient to transmit the full stresses of bars, The ends of the bars that are jointed by couplings shall be upset for a sufficient
- Vlength so that effective cross- section at the base of threads is not less than the normal Cross - - section of the bar. Threads shalt be standard
white worth threads. Steel for coupling shall conform to IS 226.

9. When rermltted or specnﬁed on the dramngs. joints of reinforcement bars shall be but welded so a< to transniit their {ull stresses.

[

4
_ 415 TMT Bar shall conform to min. 415 Mpa yield strength Tensile strength of min. 500 Mpa and elongahon min. 22. The chemical
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Welded joints shall preferably by located at points where steel not be subject to more then 75 percent of the maximum permissible stresses
and welds so staggered that at any one section not more than 20 percent of the reds'are welded. Only electric are welding using a process
which excludes aiF from the mdlten metal and conforms to any oral other special provisions for the work will be accepted. Suitable means
shall be provided for holding the bars securely in position during welding. It must be ensyred that no voids are left in welding and when

* welding is done in 2 or 3 stages, previous surface shall be cieaned properly. Ends of the bars shall be*tleaned of all loose scale, rust, grease,
paint and other foreign matter before welding shall conform te IS 814. Welded pieces of reinforcement shall be tested. Specimen shall be
taken from the actual site and their number and frequency of tests shall be as directed by the Engineer - in - charge.

10, Reinforcement shall be ‘measiired in length including overlaps, separately for different diameters as actually used in the work,
where welding or coupling is restored in place of lapjoints such joints shall be measured for payment as the equivalent length of overlap as
power design requirement. From the length so measured the weight of reinforcement shall be calculated in tones on the same basis of I3 '

_.1732. Length shall include hooks at ends. Wastage and annealed steel wire for binding shall not be measured and-cost of these items shall
be deemed to be included in the rates for reinforcement. : : - ' - '
11.  Ratefor reinforcement shall include cost of all stee, its carting to work site, cutting, bending, placing, binding and fixing in position
as shown on the drawings and as directed by Engineer -in - charge. It shall also include cost of all devices for keeping reinforcement in

' approved position, cost of jointing as per approved methods and all wastage, and spacer bars. : . C

12.  Payment shall be made on Kg. basis. L ' _ _ ) :
Ttem No. : 71 : Providing & Laying Controlled Cement Concret M : 150 & Curing Complete (exctuding Cost of reinforcement)
Relevant Specification of Item 67 shall be followed except that ingradients of concrete shall be of mix Design. -~

ITEM-72 ; Providing Cement Pointing on uncoursed/coursed stone/brick wall masonery with cement mortar 1:3 (1
: cement :3 sand) (A) Flush Pointing (B) Ruled Pointing . ) :

1. Forasurface which is to be subsequently jointed, the joints shall be squarely raked out to a depth of 15 mm. while the mortar js still
green. The raked joints shall be well brushed to removed dust and loose particles and the surface shall be thoroughly washed with water,

, cleaned and wetted. _ L ' - ’ :

2. - Cement and sand shall be mixed in proportions as specified in the item. Cement and sand shall be proportioned by volume after
making due allowance for bulking. The required quantity of water shall then be added and the mortar mixed to produce workable
congistency. ’ S . _ S
3.  The mixing shall be done intimately by hand-mixing. The ogeration shall be cartied outon a clean watertight platform and cement
and sand shall be first mixed dry in the required proportion to obtain a uniform colour and then the mortar shall be mixed for at least two
minutes after addition of water. In case of cement mortar, that has stiffened because of evaporation of water, the same shall be redempered
by adding water as frequently as needed to restore the requisite consistency but this re-tempering shall be permitted only with thirty
mintues from the time of addition of water at the time of initial mixing, o _ h ' o
4, For pointing, the ndortar shall be filled and pressed into the raked out joints before giving the required finish. The pointing shall then
be finished to proper type given on the drawings. If type of pointing after the mortar has been filled and pressed into the joints. and finished
off level with the edge of the bricks, it shall while still green be ruled along the centre with a half round tool of such width as may be specified
by the Engineer-in-charge. The superfluous mortar shall then be cut off from the edges of the lines and the surface of masonary shall also
be cieaned of all mortar. . ’ '

-5, Curing shall be started as soon as the mortar used for finishing has harc=ned sufficiently not to be damaged when watered. It shall
be kept wet for a period of at least 7 days. During this period it shall be suitably protected from all damage. -
6. Stage scaffolding shall be approved for the work. Th_is shall be independent of the structure. .
7. . The work of pointing shall be measured in square metres of the surface treated. - ' .

8.  The rate for pointing shall include eré_cting the removal of scaffolding all labour, materials and equipment incidental to complete the
, pointing, raking out joints, wetting filling with mortar, troweling, point and watering. o : s

ITEM-73 Providing and laying 22.50 cms. thick nibble stone pitching including preparing surface, lying 15 cms thick
murrum layer over prepared surface and arranging rubbles on it by hand packing and in level & lined surface
in slope camber including filling the interstices between adjacent stone by spauls of proper size & wedged for

. right packing as directed etc complete without cement pointing. : -

1.  The work shall consist of covering the slopes of guide banks, training works and road embankment with stone or boulders, over a.

layer of murrum bedding. o _ S e

2. Stone subject to marked deterioration by water or weather will not be écoepted_. The stone shall be sound, hard, durable and fairly

regular in shape and its thickness in any one direction shall not be 1ess than the thickness of pitching as specified in the item and thickness

of the stone at any place shall not be less by 15% of the thickness specified. The largest stones procurable shall be supplied on site. The sizes
of spalls shall be minimun 25 mm and shall be suitable to fill the voids in the pitching. Thickness of the pitching shall be as specified in the
pitching item. _ o : . :

{G.C.No. SSR/2080 IB 547/28/C, dated 6th March, 1982) : _ _

3.  Before laying the pitching, the sides of banks shall be trimmed to the required slope’and profiles put up by-means of line and pegs at -

intervals of 3 metres of ensure regular straight work and uniform slope throughout. Depressions shall be filled and thoroughly compacted.

4. Murrum for bedding shall be laid over the prepared base and suitably compacted to a thickness 150 mm Quality of murrum will be

as per its relevant specifications, - - . : g . :

.
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5. . The stone pitching shall commence in a trech below the toe of the slope. Stone shall be placed by derrick or by hand to the required
length, thickness and depth conforming to the drawings. Stones shall be set normal to the slope and placed so that the largest dimensions
is perpendicular to the face of the slope, unless such dimensions are greater then the specified thickness of pitching. The largest stones shall
be placed in the bottom courses and for use as headers for subséquent course: When full depth of pitching can be formed with a single
stone, the stones'shall be laid breaking joints and all interstices between adjacent stones shall be filled in with épals of the proper size and
- wedged in with hammers to ensure fight packing. Pitching shall bé done in panles of 3.0 M x 3.0 M with a 30-CM wide and 8 Cm. deeper
' band all around. R ' ' o

. 8. Payment shall be made on Square Meter basis of the finished work. If directed'b'y the Engineer-in-charge, for ‘measurement the
: materials may have to be stacked at site before laying and nothing extra will be paid to the Contractor for this stacking. Preparafion of base
for laying bedding shall be deemed indicated to the work, . . - :

7.  The rate shall include the cost of preparing the base, pi.;tting to the profiles, providing, laying and compacting the murrum bedding
.and stone pitching of dry rubble as per embankment slopes to specified thickness, lines, curves, slopes levels and all labour and materials
ag well as tools and plant required of the work. . } ' ' .

b . . . . :
ITEM-74 Providing 12 mm thick premoulded asphalt filler joints as per drawings.

1.°  Open joints shail be const_ructéd at the location as directed by the Engineer-in-charge using a wood strip metal plate or other
_suitable material which is subsequently removed. When removing the maf®rial, care shall be exercised to avoid chipping or breaking the -
corners of the concrete. The edge of the concrete, at the joints, shall be well finished, Reinfarceme:_:t shall not extend across an open joint,

2, When prgformed fll]ér is to be provided, the filler shall be placed in correct position before concrete is placed aganist the filler, The
filler material shall form part of the joint and while concreting the slab. Care shall be taken to prevent the former form being displaced, After

the work is completed, the exposed face of the joint shall be cleaned of all loose materials sticking to it.

3.  The material ised for filling e Pansion joint shall be bitumen impregnated felt. Impregnated felt shall'confonn to the requirement of
I5:1838, and shall be got approved from the Engineer-in-charge, The joint shall consist of large pieces and assembly of small places to make
up the required size shall be avoided. . S

4. The expansion joint shall be meastired iﬁ_running metres. Thickness of the expansien joint will be 20 to 25 mm. Width of expansion
joint shall be equal to full depth of the slab. =~ - : ' '

6,  The rate shall include the cost of all materials, Iébou_q equipments

-

*incidental charges for fixing the joints complete in all reépects
as per these specifications and as shown on the drawin . -

ITEM-75 . Providing parapet of controlled cement concrete M 150 as per detailed drawing with necessary reiﬁforcement
: inciuding shutiering laying, vibrating & finishing to line level complete precast consisténcy. _ - B
1. lemgs shall not be ploed until the centering or false work for the span has been released, and is self supporitng. The type of railing

to be constructed shall be as shown on the drawing: The railing shall be carefully erected true to the line and grade. Posts shall be vertical
with a tolerance not to exéeed 6 mm in 3 metres. . :

" 2. . The portion of the railing or parapet which is to be casting in place shall be constructed in accordance with the relevant specification
for reinforced cement concrete. Forms shall either be of single width boards or shall be lined with suitable materials duly approved by th
Engineer-in-charge. Form joints in plane surfaces will not be permitted. All mouldings, panels in the finished work shall be constructed
according to the details shown on the drawings. All corners in the finished work shall be true, sharp and clean cut and shail be free from

. ¢eracks, spall or other defects, : S L ] -

3.  Railing shall be méasured in running metres,’

4.  Therate of railing shall include the cost of all labour, material, tools and plant required, for doing the work complete in all l_-espei:ts
_ in accordance with these specifications, and as shown on the drawing. - . ) . :

ITEM-76 Providing 15 mm thick cement plaster in single ;:oat on bri'ck/C(;ncréte wall for interior plstering up to floor .
: two level finished even and smooth in (i) Cement mortar 1:3 (1 cement :3 sand) (ii) Cement mortar 1:4 Q1

cement :4 sand) (iii) Cement mortar 1:6(1 cement :6 sand)

1. Forasurface which is to be stubsequently plastered the joints shalkbe squarely racked oﬁt toa dep_th of 15 mm, ‘while the mortar is
still green. The racked joints shall be well brushed to remove dust and loose Pparticles and the surface shall be thoroughly washed with
water, cleaned and wetted. : o : S

2. Ceinent and sand shall be mixed in proportion as specified in the item, Cement and sand shall be proportioned by volume after
making due allowance for bulking. The required quantity of water shall then be added and the mortar mixed to produce workable
consistecy, : . .

3.  The mixing shall be done intimately by hand mix:mg-. Thé operation shall be carried out on a clean watertight paltform, and cement
and sand shall be first mixed dry in the required proportion to obtain a uniform colour and then the mortar shall be mixed thoroughly after-
addition of water. In-case of cerient: mortar that has stiffened because of evaporation of water, !he same shall be retempered by a_dding




== e §2 )
GBS - _ _ Nl _ -
water as frequently as needed to restore the requisite consistent but this retampering shall be permitted only within thirty minutes from

' the time of addition of initial mixing. ' : o : '

4, Plastering shall be started from top and worked down. All pitlog ‘holes shall be properly filled in advance of the plastering as the
scaffolding is being taken down. Wobden screeds 75 mm wide and.of the thickness of the plaster shall be fixed vertically 2.5 metres to 4
‘meters apart to act as gauges and guides in applying the plaster. The mortar shall be laid on the wall between the screeds using the plaster
float and pressing the mortar to the racked joints are properlsf filled : -

The plaster shall then be finished off with a wooden straight edge reaching across the screeds, The ‘straight edge éha!l be workedlon the
screeds with a small upward and sideway motion 50 mm or 75 mm at & time. Finally, the surface shall be finished off with a plaster’s wooden
float. Metal floats shall not be used. ' : ) : . : .

5.  When recommenaing plastering beyond the work suspendéd earlier the edge of the old plaster shall be scrapped, cleaned and
wetted before plaster is applied to the adjacent areas. No portion of the surface shall be left out initially or be patched by later on. The plaster
shall be finished to a true and plumb surface and to the proper degree of smoothness as required by the Engineer-in-charge. The average
thickness of plaster shall not be less than the thickness specified in the item with a tolerance of 3 mm thickness which appear in the surface
and all portions, which sound hollow when tapped, or are found to be otherwise defective, shall be cut outt in rectangular shape and re-done
as directed by the Engineer-in-charge. - ' - - . : ’

6.  Curing shall be started as socon as the mortar used for finished has hardened sufficiently not to be damaged when watered, It shall
) be kept wet for a period of atlest 7 days. During this period, it shall be suitably protected from all damages. .

7.  Stage scaffolding shall be provided for the work. This shall be independent of the structure.
8.  The work of plastering shall be measured in sq. metre of the surface treated. '

9.  The rate of plastering shall include the cost of all labour, materials tools and plant scaffolding and all incidental 'expensés as
. described herein above. : C . - : . ' : . :

IMEM-77  White washing: |

" White washing with lime on wall surface two coat to give an even shade including thoroughly brooming the |
surface to remove all dirt, and mortar drops and other foreign matter. ' -

1. General ; Lime shall be hydraulic lime of approved quality.

The slaked lime, if stored, shall be keptin aweather proof and damp roof shed with impervious floor and sides to protect it against rain,
* moisture, weather and extraneous materials mixing with it. Alllime that has been daraged in any ways shall be rejected and all rejected
materials shall be removed from site of work. ' ) Lo '

2. Workmanship : The fat lime shall be slaked at site and shall be mixed and stirred with about five liters of water and 1 Kg of
unslaked lime to make a thin cream. This shall be allowed to stand for aperiod 0f24 hours and then shall be added to each cubic meter of
lime cream. Small quantity of ultra marine blue shall also be added to the lasttwo coat of white wash solution and the whole solution shall
be stirred thoroughly before use. : : . . :

3. Preparation of surface : The surface shall be thor'dugh]yclemled ofall dust mortar dropping and other foreign matter before -
‘whitewash isto be apphied. Oil or grease spots shall be removed by suitable chemnicals and smooth, surface shallbe rubbed with wire brush.

Allunsound porﬁon of the surface plaster shall be removed to full depth of plasterin rectangular patches and plastered again after raking
the masonry joints properly. ) . ) ' '

4. - Application of white wash : On the surface so prepared the white wash shall be applied with brush. The first stroke of the brush
shallbefmmtopwdmwm‘dsandanoﬂlerfmmbottomtoupwardsowerﬂleﬁrststokeandsimﬂarbrone stroke from the right and another
froin the left over the first stroke before it dries, o N ' . .

Each coat shall be allowed to dry beforé next coatis applied number of coats as specified in item shallbe applied.
5.  Mode of Measurement & Payment : All work shall be measured in the decimal system i.e.in sq. meters. Deduction for pipe

openings shall be made fully both sides of openings. The rates sl;all includes the cost of all materials, labour, scaffolding protective etc.
involvedin all the operations described. The rate shall be for aunitof one sq. meter. : C

ITEM-78 (A) Providing & laying C.C. 1:5:10(1 Cement ; 5 Céarse sand ; 10 graded stone a@'regﬁtae of 40 mm nominal size)}
: and curing etc, complete excluding cost of formwork in foundation and plinth. .

N

-

L]

1.0 Material
1 Water - _

1.1  Water shall not be salty or brackish and shall be clean, resonably clear and free from objectionablé quantities of siit and h‘aces of oil
and _injurit_)us alkalis, salts organic matter and other deleterious material which will either weaken the miortar or concrete or our cause

il
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efflorescence or attack the steel in RCC contrainer for transport, storage and handling of _}iréter shall be—cleaﬁ water shall conform to the
standards specifications in LS, 456-1978 : 2 '

1.2 If required by the Engineer-in-charge it shall be tested by comparison with distilled water. Compression shall be and means of
standard cement tests for soundness, time of setting and mortar strength as specified in 1.8, 265-1976. Any indication on unsoundness,
change in time of sefting by 30 minutes or more of decrease or more than 10 percentage of mortar prepared with water sample when
comipared with the results obtained with mortar prepared with distilled wate shall be sufficient cause for rejection of water under test.

, 1.3 Water for curing mortar, concrete or masonry should not be too acidic or too alkaline. It shall be free of elements which significantly
effect the hydration reaction or otherwise interface with the hardening of mortar or concrete during curing or those which produce
- objectionable stains or other unsightly deposits on'concrete or mortar surfaces. : -
1.4 Hard and bitter water shall not be used for curing.
‘1.5 Portable water will generally be found suitable for curing mortar or concrete,
2.0 SAND ; L | |
2.1 Sand shall be natural sand, clean well graded, hard strong durable and gritty particies free from immures amiounts of dust, clay
kanker modules, soft or flaky particles shall alkali salts, organic matter, learn mica or other deleterious substance and shall be got approved
from the Engineer-in-charge. The sand shall not contain more than 8 percent of slit as determined by field test, If necessary the sand. .

2.2 Course Sand : The fineness modules of coarse sand sand shall not bé less than 2.5 and shall not exceed 3.0. The sieve analysis of

coarse sand shall be as under :- -

" 475 mm 100 _
2.36 mm 90 to W0
1.18 mm 70 to 100

600-MC 199
300MC T s
150MC 00 to 50

2.3 FineSand . _ ‘ : .
The fineness module shall not exceed 1.0 the sieve analysis of fine sand be as under -

475 mm’ _ 100
2,36 mm T 100 :
I 1.18 mm . mwwe )
600 MC _. © 40t0 85 J
oMC . 051050
T 1soMC - 00 to 10

,3.0  Cement \ _ .
© 3.1 . Cement shall be ordinary portland slab cement as per 1.8. 1975 pr portlar alag cement as per .S, 455 19?6;

4.0j Stone coarse Aggregate for Nominal Mix Contrete : S _ .
Coarse aggregate shall be or machine crushed stone of black trap of equivalent and hand, strong, den_se.' durable, clean and free from skin

. and coating likely to prevent proper adhesion of mortar, o

4.1 The aggregate shall be generally be cubical in shape unless special stones of particular quarries are mentioned aggregates shall
be machine crushed. from the best blacktrap or equivalent hard stone as approved. Aggregate shall have no deleterious reaction with
cement: The size of the coarse aggregate for plain cement concrete and ordinary reinforced cement. The concrete shall generally be as per
the table given below. However ip case of reinforced cement concrete the Minimur limit may be restricted to 6 mm less than the minimum
lateral clear distance between bars or 6 mm. less than the cover whichever is smaller. '
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63 mm - _
20 mm 620 | 85100 100 - ' : P : o
- . .235mm | - - -

16 mm SR - 85-100

-

Note : This percentage may be varied some what by the Engineer-incharge when consdiered necessary containing better dénsity and
strength of concrte.. Co o T
4.3 The grading test shall be taken in the beginning and at the change of source of material. Theis necessary that indicat;:s in 1.5, 383

, 1970 and LS. 456-1978 shall have to be carried pit to ensure the acceptability. Aggregate shall be stored separately and hanﬁlled insuch a

member as to prevent the intermixing diff. aggregate if the aggregate are covered with dust, they shall be washed ith water to make them
clean. : ' . : . '
2.00 Workmanship :- -

21 _General:-'-. . _ ‘ _ .
2.1.1 Refore starting concreting the bed of foundation trenches shall be cleared of all loose materials,level, watered and rammed as
directed. : : o : . ' . .

2.2 Proportion of Mix : . N . X 1 . )
- 2.2.1The propoi'tion of cement sand and coarse aggregate shall be one part of cement 5 p'élﬂs of sand and 10 parts of bricks bats aggregate
and shall be measured by volume. o . : . ) :

2.3 . Mixing :-

 2.3.1 The concrete shall be mixed in a mechanical mixer at the site of hand mixing may however be allowed for collar quantity work if
approved by the Engineer-in-charge when hand mixing is permitted by Engineer-in-charge in case of breake down of machineries and in
- the interest of work is shall be carried out on water tight platform and care shall be taken to ensure that mixing is continued until the mass
is uniform in colour and consistency. However in such cases 10% more cement extra case. One mixing in mechanical mixer shall be done
period of 1.5 to 2 minutes and the quantity of water shall be just sufficeint to provide a dense concreie of required workability for the
purpose. . o : o o -
2.4 Transporting and Placing the Concréte ;-

2.4.1 The concrete shall be handled from the place of mixing to the final position in not more than 15 minutes by the method as directed
and shall be placed into its final position, completed and finished within 30 minutes of mixing with water i.e. before the setting commences.

2.4.2 The concreté shall be laid in layer of 15 cms, to 20 cms.
2.5 Compacting - . . . S o

" 2.5.1 The concrete shall be rammed with heavy iron rammend and rapidly to get the require compaction and to aliow all the interstices
to be filled with mortar, - ) _ . ’

2.6 Curing: . ' R ' ' S

2.6.1 After ﬁhal set he concrete shall be kept contindusly wet if required by ponding for a penod of not less than 7 Hays the date of
placement. - . o e T i

e

2.7 Mode of Measurements and Payments :

2.7.1 The concrete shall be measured for its length, breadfh and depth limifing dimensions to thdse specified on plan or as Elirected.
2.7.2 The rate shall be for a unit of one _é:ubic metre. ' ) ’

ITEM 78 (B) :  Providing & laying C.C. 1:5:10 (1 cement : 5 coarse sand : 10 graded brick bats of 40 to 50 mm. nominal
size) & curing complete excluding cost of form work in foundation and plinth. _ . _

The specification shail be same as per item No.77 (A) except that ¢oarse aggregate shall be brick bats of 40 mm to 50 mm nominal size
instead of graded metal. : . ’ . .
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ITEM - 78(_0 : Providing & laying C.C. 1:5:10 (1 cement : 5 coarse sand : 10 graded stone aggregate of 40 to 63 mm.
nominal size) including curing etc. complete excluding cost of form an work in the foundation and plinth,

The specification shall be same as per itern No. 77 (A).

ITEM-79 Providing and fixing 4" (100 mm) dia, G.L water spouts'2’6“ long in CM necessary iron grating as per design
: etc. complete (10 CM dia pipe) ' . : . o

The galvanized water spouts of the size 10 cm dia and the Galvanize iron gritting shall be of the approved quality and type, and shall be first
got approved from the Engineer-in-charge before actual use,. The G.1 pipe shall be of sufficient length projecting. Out beyond the concrete
surface for sufficient discharge. Iron grating shail be fixed rigidly into the concrete, ’{11e galvanized pipe iron-as well as gratings shall be
painted with two coats of anticorrosive paint. C

"The measuremeht shall be recorded and paid on the basis of each No. of pipe fixed in position.

ITEM-80 Providing and laying weep h_(-)les ir. abutments and returns by jointing A.C. pipe of 100 mm. dia including
laying in proper grade and joining vtc. complete as per detailed specification.

Weep holes shall be provided in solid plain concrete/reinforced concrete, brick/stone masonry, abutment, wing wall and return walls as
shown on the drawing or directed by the Engineer to drive moisture from the back filling. Weep holes shall be provided with 100 mm dia
AC pipe for structures in plain/reinforced concrete or brick masonry. In case of stone masonry, weep holes shall be 80 mm wide, 150 mm
high or circular with 150 mm diameter, Weep heles shall extend through the fisll width of concrete/masonry with slope of about 1 vertical:20
horizontal towards the draining face. The spacing of weep holes shall generally be 1 m in either direction or as shown in the drawing with
the lowest at about 150 mm above the low water level or ground level whichever is higher or as directed by the Engineer.

The payment shall be made per number of weep holés provided in structure like abutment and returns, wing walls ete.
Unit rate shall be include cost of all materials, labour and equipment to complete the job. . '

ITEM-81 Providing and fixing 30 em % 22 cm x 2.5 cm thick vear plate of marble stone set in cm 1 4 including finishing
and engraving letters etc complete. - '

Providing and fixing 30 cms x 22 cms x 2.5 cms No and vear plate of marble and of standard lettering with leads or paint including ﬁnishing '
etc. complete., ' ' '

Marble plate shall be white and of approved quality and shall be 25 mm thick and of standard size as directed by the Engineer-in-charge

! of the work.

Lettering shall be done by U-shape engraving and shall be filled with black paint of approved quality. Lettering shall be doné as directed
by the Engineer-in-charge. The marble plate shall be fixed in neat cement at a place as directed by the Engineer-incharge. Cement shall
conform to relevant LS, specification. .

Measurement shall be per number of marble plate fixed.
Unit rate includes cost of all material, labour etc. for complete work.
ITEM-82 * Numbering the C.D. works with approved paint including all materials for painting etc. complete.

Numbering the C.D. works shall be carried out as per relevant LR.C. specification. Oil paint of approved quality and make shall be used for
the purpose. Numbering shall be very neat and clean Arrow shall be marked on the Head wall in the correct direction of flow of water, .
Payment shall-be made on the number basis. Unit rate. includes the cost of all materials, labours for painting & lettering as directed by
Engineer-in-charge. ’ :

ITEM-83 : Providing & fixing Boundary stone as per LR.C. type design including painting, carvmg, lettering etc. complete,
(i) Fixing in earth / Fixing in C.C, 1:5:10 ' '

1. Boundary stone shall be of the size 20 x 15 x 75 cms. true to all the faces.
2. Boundary stones shall be neatly finished shall be chisel dressed on all the sides and at top.

'3, Boundary stones shall be fixed at thé border line of acquired length so that the land width is properly demarca_téd. The width

between boundary stones shall be fixed at a distance of 330 feet (100 mt) a part in the direction of length of the road.

4.  'The letter B.B, of (Border) as directed by the Engineer-in-charge shall be carved on the face of the bbﬁndary stone & letter shall be
painted with black Japan, . . '

5. The measurement shall be recorded per No. of boundary stone fixed in position and paid accordinély.

m - Providing and fixing junction Board of R.C.C. precast as per standard design of LR.S. including fixing in C.C.
bbd{dlﬂzsmneommymﬁonmdpmmmmem.mﬂm -
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1.  Theseboards should be fixed at a distance of 120 metre from the centre line of the crossing and they should be located on the left

hand side of the road in the direction of the traffic and facing the traffic.

2 Theboard will be located in such a way that the edge of the board towards the centre of the road willbe ata distance of 4.57 metres
from the centre of a National Highway and 3.66 meters from the centre of State Highway or Major District Road.

3. Thebotiom of the board should be 1 metre ahove the road surface and the board shallbe atrightangleto tlmcentne.liﬁe ofthe road
facing the direction of traffic. - .

4. - Theboard shall be ofthe size of 107 c.m. in length and 91 c.m. in height for “T” and “Y” junctions shall be 145 C.M.inlengthand 91
C.M.in heightfor crossroads. - ' :

5.  Theboard shall be painted by two coars, the Board and posts shallbe R.C.C. as shownin the type design. _

"6, Thepostshall befixed in concrete and the pmjecﬁonvoftlﬁs above the road level shall be 45 cm x 45 cm and height of 24 cms. above
the road level and the topic to be finished in plaster from the height of 15 cm. _

7. The size of letter and figures shall be 8 cm. for English and 10 C.M. for devnagriand Gujarati scripts..
8.  The postshall be painted in black and white reflective strips 23cm. in height.
'9.  Theboard shall be painted in white with border 2C.M. wide. _
'10.  Onthisboard tablets shall be painted in yellow with black and the tablets shall have 5 cm. clear distance from the board.

11. Eachsuchtabletshall be 61 cm. in length and 33 C.M. in height, arrow lines indicating the direction of the road at the junctions shall
be painted in black and shall have a thickness of ........... C.M. for National Highway and 4 C.M. on a State Highway and a...............C.M. for
aMajor districtroad, '

12. Allletters and figures shali be painted in black.

.13. Thework shallbe carried outas per design as per the instructions ofthe Engineeﬁn-charge.’lhe measurements shall be recorded
and paid on number basis for board fixed in position. .

ITEM-85 Supplying and fixing rough kota stone 60 to 80 mm size including fixing in line & level etc. complete.

The stone to be used .shall be approved quality kota stone. It shall be sound, hard, durable and fairly regular in shape and its thickness of
the stone at any place shall not be less by 15% of the thickness specified. )

The stone shall be laid in line and level with camber as directed & set pl;operly in sand. The whole work shall be 'generally carried out to
the entire satisfaction of Engineer-incharge of the work. '

The rate shall include the cost of all materiats and labour involved in all the operations described above. The kota stone flooring shall be
measured in square mefre correct to two places of decimal. Length and breadth shall be measured correct to be centimeter & between the
« finished faces of skirting or Dado and no deduction shall be made for extra paid for any opening in floor of 2 unit of one Sq. M.

ITEM-86 Providing & laying Kota stone for ketbing on both sides of stone paving Incl. fixing kota stone kerbing in 0.30
Mirs.. depth (Kerbing stone of 60 to 80 MM thick size)... etc. complete,

- The stone shall be of approved quality kota stone. Speciﬁcatidns for the materials & laying as per item No. 83 above. The rate shall per unit
of one Rmt. . : )

ITEM-87 White stone Bela masonry in C.M. 1:5 inéluding curing etc. complete.
The stone shall be fine dressed chisel draft one incl. the drafts on all beds and joints.

The stone shall be laid in regular course.The Height of the course shall be as approved by the Executive Engineer. All the course shall be
of same height unless otherwise ordered but no course will be thicker than any course below it. No stone shall be less in breadth than in
height and less in length than twice the width, : '

The stone shall break the joints in each course and to carried out in cement mortar 1:6 and thickness of the joints shall not be more than
~ 10 mm. The side joints and beds of all stone shall be vertical and horizontal respectively and all stones shall be rough, true and square..

The work shall be measured and paid for cubic meas'.rements of the work carried out as per approved dréwing or as directed by the
Engineer-in-charge. o .
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SCHEDULE FOR TESTING OF MATERIALS

For ensuring quality conirol and workmanship, Various tests prescﬁbed_ i:eiow for materials shall be taken at
periodical intervals as stipulated below. o . '
The materials shall be a got tested at Government recognised Laboratory, (R & B or field Laboratory of GERI
(R & B) for which 1% of the estimated amount put to Tender shall be recovered from the-contractor from the
R. A. bills and final bills at the testing charges shall be paid to the GERI by the Government. However if the

charges increase over 1% no excees recovery shall be made from
Department dated 10th May. 1985 Vide TNC/1085 (4) s.

STy T .

the contractor as per resolution of B & C

.

'25t0 90 H. B. Metal - Gradation Test (tto 100 Cmt-1 Test
zﬁg‘g;im —— 1000 500 Cmt-3 Test
201050 MC. Metal .~ Fkiness Index 500@150001;;:-5'@2
Kagachi 1500 t6 5000 Crat - 7 Tes*
2 Grit - Siripping Vakie ~— As Above —
3 Murrum - P.1Vilwe Onetest per / 50 et
4 Snd - Si Content One test per work
Quaery Spaul CBR-ltest per work - Gradafion One test per 200 cmit
5 Asphalt 1 Penetration Test as per No. of Tanker Ted
1S 1203 1010 1
: 1to20 2
21to 50 3
51 to 100 4
Remaining every 50 tankar 1.
2 Ductility Test Asper 1S. 1208
. 3 Specification Granvity Test Asper [S. 1202
4 Softening point Test AsperLS. 1204
5 Viscocky Test As'per LS. 1206
6 Tack coat - Binder temperature Irreguiar close in intorvals
for application. - Two tests per day.
: - Rate of spread of binder. '
(A Carpet & seal coat mix -grading ' . One Test on indiv.Jual
. - temperature of binder i boder, confitients and mixed agpre
aggregates in the drver and mix gates from the dryer for each
atthe time of ying and roiing 100 tonnes of mix subject to
{Jindler content vide 45 IMD minimum of Two tests per plant
A7) per day.
: One Test for each 100 tons of mix
subjects to mini. of Two per day
i I
- Rateof Spreaded mix materials Regular control through checks on
8 Brids - Water absorption 1 test per 50,000 Bricls
- Efflorence
. -Size
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- - 1test  (Asper
| - Setfing time |01 2tests  GERI
- Compressive Strength _ 20T 3tests  Manual
- Fineness 30T 4tests 2002
- Chemical analysis 50T Stests
- Soundness _ 800T . Biests
BRT - Teess
and 8 test for barger consingment
100 | Sed ' ~Tensde Strength 1 test / 40 tonnes / per category
: -Yield Stress :
- Hongation
1L CC.cubel124 - .| - Compressive Strength _ Qaty. CCM No, of test
- (LS. 516-1959) 105 -11w.
|6 15 -2 100,
1610 30 -3no.
o5 -4 1o,
51 & above -4+1
(For cach additional 50 M or
part thereof).

“Thie nuanber of tests will be as per Mamual of Quakty Control or latest Govt. GR. / Circulars will be final. -

The centretor shal have to pay 1% of the estirvate cost put to tender towands all testing of materials & the same shall be dedhucted frout heir bills for the
wﬁm'lbetaﬁngdvaﬁmsnmtaialssmﬂbemﬁedaﬂhGEHmdm:hredewdshﬂbehhcﬁngmaﬂieﬂwmmdormd Got

“Testing charges of GERI shall be bom by Govt. No refund be made nior extra charges over 1% shall be recoverable from the contractor,

" SIGNATURE OF CONTRACTOR o EXECUTIVE ENGINEER




