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MORTH Specifications 

In below MORTH specifications whenever references are not available actual MORTH 
specifications shall be followed.   
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301 Excavation For Pavement, Roadway, & Drains  

301.1 Scope 

This work shall consist of excavation, removal and satisfactory disposal of all materials 
necessary for the construction of pavement, roadway, side drains and waterways in 
accordance with requirements of these Specifications and the lines, grades and cross-
sections shown in the drawings or as indicated by the Engineer, It shall include the hauling 
and stacking of or hauling to sites of embankment and subgrade construction, suitable cut 
materials as required, as also the disposal of unsuitable cut materials in specified manner, 
trimming and finishing of the road to specified dimensions or as directed by the Engineer. 

301.2 Classification of Excavated Material 

301.2.1 Classification 

All materials involved in excavation shall be classified by the Engineer in the following 
manner: 

a) Soil 

This shall comprise topsoil, turf, land, sill, loon, day, mud, peat. Mack cotton toil, loft shale 
or loose moorum, a mixture of these and similar material which yields to the ordinary 
application of pick, spade and/or shovel, rake, or other ordinary digging implement. 
Removal of gravel or any other nodular material having dimension in any one direction not 
exceeding 75 mm occurring in such strata shall be deemed to be covered under mil 
category. 

b) Ordinary Rock (not requiring blasting this shall include: 

(i)  rock types such as laterites, shales and conglomerates, varieties of lime stone and 
sandstone etc., which may be quarried or split with crow ban, also including any rock which 
in dry state may be hard, requiring- blasting but which, when wet, becomes soft and 
manageable by means other than blasting. 

(ii)  macadam surfaces such as water bound and bitumen Air bound; soling of roads, paths 
etc. and hard core; compact' moorum or stabilized soil requiring grafting tool or pick or both 
and shovel, closely applied; gravel and cobble stone having maximum dimension in any 
one direction between75 and 300 mm. 

(iii) lime concrete, stone masonry in lime mortar and brick work in lime/cement mortar 
below ground level, reinforced cement concrete which may be broken  up with crow 
bars or picks and stone masonry in cement mortar below ground level; and 

(iv) boulders which do not require blasting having maximum dimension in any direction of 
more than 300 mm, found lying loose on the surface or embedded in river bed, soil, talus, 
slope wash and terrace material of dissimilar origin. 

c) Hard Rock (requiring blasting) This shall comprise: 

(i) any rock or cement concrete for the excavation of which the use of mechanical plant 
and/or blasting is required. 
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(ii)  reinforced cement concrete (reinforcement cut through but not separated from the 
concrete) below ground level; and 

(iii)  boulders requiring blasting. 

d) Hard Rock (blasting prohibited) 

Hard rock requiring blasting as described under (c) but where blasting is prohibited for any 
reason and excavation has to be carried out by chiselling, wedging or any other agreed 
method. 

e) Marshy Soil 

This shall include soils like soft clays and peats excavated below the original ground level 
of marshes and swamps and soil) excavated from other areas requiring continuous 
pumping or bailing out of water. 

301.2.2 Authority For classification 

The classification of excavation shall be decided by the Engineer and his decision shall be 
final and binding on the Contractor. Merely the use of explosives in excavation will not be 
considered as a reason for higher classification unless blasting is clearly necessary in the 
opinion of the Engineer. 

301.3 Construction Operations 

301.3.1 Setting out  

After the site has been cleared, the limits of excavation shall be set out true to tines, curves, 
slopes, grades, and sections as shown on the drawings or as directed by the Engineer. The 
Contractor shall provide all labour, survey instruments and materials such as strings, pegs, 
nails, bamboos, stones, lime, mortar, concrete, etc., required in connection with the setting 
out of works and the establishment of bench marks. The Contractor shall be responsible 
for the maintenance of benchmarks and other marks and stakes as long as in the opinion 
of the Engineer, they are required for the work. 

301.3.2 Stripping and storing topsoil :  

When so directed by the Engineer, the topsoil existing over the sites of excavation shall be 
stripped to specified depths constituting Horizon "A" and stockpiled at designated 
locations^ for re -use in covering embankment slopes, cut slopes, berms, and other 
disturbed areas where re-vegetation is desired. Prior to stripping the topsoil, all trees, 
shrubs etc. shall be removed along with their roots, with approval of the Engineer. 

301.3.3 Excavation - General  

All excavations shall be carried out in conformity with the directions laid here-in -under and 
in a manner approved by the Engineer. The work shall be so done that the suitable 
materials available from excavation are satisfactorily utilized as decided upon beforehand. 

While planning or executing excavations, the Contractor shall take all adequate precautions 
against soil erosion, water pollution etc. as per Clause 306, and take appropriate drainage 
measures to keep the site free of water in accordance with Clause 311. 
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The excavations shall conform to the lines, grades, side slopes and levels shown on the 
drawings or as directed by the Engineer. The Contractor shall not excavate outside the 
limits of excavation. Subject to the permitted tolerances, any excess depth/ width excavated 
beyond the specified levels/dimensions on the drawings shall be made good at the cost of 
the Contractor with suitable material of characteristics similar to that removed and 
compacted to the requirements of Clause 305. 

All debris and loose material on the slopes of cuttings shall be removed. No backfilling shall 
be allowed to obtain required slopes excepting that when boulders or soft materials are 
encountered in cut slopes, these shall be excavated to approved depth on instructions of 
the Engineer and the resulting cavities filled with suitable material and thoroughly 
compacted in an approved manner. 

After excavation, the sides of excavated area shall be trimmed and the area contoured to 
minimise erosion and ponding, allowing for natural drainage to take place. If trees were 
removed, new trees shall be planted, as directed by the Engineer. The cost of planting new 
trees shall be deemed to be incidental to the work. 

301.3.4 Methods, tools and equipment  

Only such methods, tools and equipment as approved by the Engineer shall be 
adopted/used in the work. If so desired by the Engineer, the Contractor shall demonstrate 
the efficacy of the type of equipment to be used before the commencement of work. 

301.3.5 Rock excavation 

 Rock, when encountered in road excavation, shall be removed up to the formation level or 
as otherwise indicated on the drawings. Where, however, unstable shales or other 
unsuitable materials are encountered at the formation level, these shall be excavated to 
the extent of 500 mm below the formation level or as otherwise specified. In all cases, 'the 
excavation operations shall be so carried out that at no point on cut formation the rock 
protrudes above the specified levels. Rocks and large boulders which are likely to cause 
differential settlement and also local drainage problems should be removed to the extent of 
500 mm below the formation level in full formation width including drains and cut through 
the side drains. 

Where excavation is done to levels lower than those specified, the excess excavation shall 
be made good as per Clauses 301.3.3 and 301.6 to the satisfaction of the Engineer. 

Slopes in rock cutting shall be finished to uniform lines corresponding to slope lines shown 
on the drawings or as directed by the Engineer. Notwithstanding the foregoing, all loose 
pieces of rock on excavated slope surface which move when pierced by a crowbar shall be 
removed. 

Where blasting is to be resorted to, the same shall be carried out to Clause 302 and all 
precautions indicated therein observed. 

Where presplitting is prescribed to be done for the establishment of a specified slope in 
rock excavation, the same shall be carried out to Clause 303. 
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301.3.6 Marsh excavation  

The excavation of soils from marshes/ swamps shall be carried out as per the programme 
approved by the Engineer. 

Excavation of marshes shall begin at one end and proceed in one direction across the 
entire marsh immediately ahead of backfilling. The method and sequence of excavating 
and backfilling shall be such as to ensure, to the extent practicable, the complete removal 
or displacement of all muck from within the lateral limits called for on the drawings or as 
slaked by the Engineer, and to the bottom of the marsh, firm support or levels indicated. 

301.3.7 Excavation of pavement, road shoulders/verge/median for widening of 
pavement or providing treated shoulders  

In works involving widening of existing pavements or providing treated shoulders, unless 
otherwise specified, the shoulder/verge/median shall be removed to their full width and to 
levels shown on drawings or as indicated by the Engineer. White doing so, care shall be 
taken to see that no portion of the existing pavement designated for retention is loosened 
or disturbed. If the existing pavement gets disturbed or loosened, it shall be dismantled and 
cut to a regular shape with sides vertical and the disturbed/loosened portion removed 
completely and re-laid as directed by the Engineer, at the cost of the Contractor. 

301.3.8 Excavation for surface/sub-surface drains  

Where the Contract provides for construction of surface/sub-surface drains to Clause309, 
excavation for these shall be carried out in proper sequence with other works as approved 
by the Engineer. 

301.3.9 Slides  

If slips, slides, over-breaks, or subsidence occur in cuttings during the process of 
construction, they shall be removed at the cost of the Contractor as ordered by the 
Engineer. Adequate precautions shall be taken to ensure that during construction, the 
slopes are not rendered unstable or give rise to recurrent slides after construction. If 
finished slopes slide into the roadway subsequently, such slides shall be removed and paid 
for at the Contract rate for the class of excavation involved, provided the slides are not due 
to any negligence on the part of the Contractor. The classification of the debris material 
from the slips, slides etc. shall conform to its condition at the time of removal and payment 
made accordingly regardless of its condition earlier. 

301.3.10 Dewatering  

If water is met with in the excavations due to springs, seepage, rain, or other causes, it 
shall be removed by suitable diversions, pumping, or bailing out and the excavation kept 
dry whenever so required or directed by the Engineer. Care shall be taken to discharge the 
drained water into suitable outlets 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 to the original 
condition at his own cost or compensate for the damage. 
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301.3.11 Disposal of excavated materials  

All the excavated materials shall be the property of the Employer. The material obtained 
from the excavation of roadway, shoulders, verges, drains, cross-drainage works etc., shall 
be used for filling up of (i) roadway embankment, (ii) the existing pits in the right-of-way and 
(iii) for landscaping of the road as directed by the Engineer, including levelling and 
spreading with all lifts and lead up to 1000 m and no extra payment shall be made for the 
same. 

All hard materials, such as hard moorum, rubble, etc., not intended for use as above shall 
be stacked neatly on specified land as directed by the Engineer with all lifts and leads. 

Unsuitable and surplus material not intended for use within the lead specified above shall 
also, if necessary, be transported with all lifts and leads, disposed of, or used as directed 
by the Engineer. 

301.3.12 Backfilling 

Backfilling of masonry /concrete/hume pipe drain excavation shall be done with approved 
material after concrete/ masonry/hume pipe is fully set and carried out in such a way as not 
to cause undue thrust on any part of the structure and/or not to cause differential settlement. 
All space between the drain walls and the side of the excavation shall be refilled to the 
original surface making due allowance for settlement, in layers generally not exceeding 150 
mm compacted thickness to the required density, using suitable compaction equipment 
such as mechanical tamper, rammer or plate compactor as directed by the Engineer. 

301.4 Plying of Construction Traffic 

Construction traffic shall not use the cut formation and finished subgrade without the prior 
permission of the Engineer. Any damage arising out of such use shall be made good by 
the Contractor at his own expense. 

301.5 Preservation of Property 

The Contractor shall undertake all reasonable precautions for the protection and 
preservation of any or all existing roadside trees, drains, sewers or. other sub -surface 
drains, pipes, conduits, and any other structures under or above ground, which may be 
affected by construction operations and which, in the opinion of the Engineer, shall be 
continued in use without any change. Safety measures taken by the Contractor in this 
respect, shall be got approved from the Engineer. However, if any of these objects is 
damaged by reason of the Contractor's negligence, it shall be replaced or restored to the 
original condition at his expense. If the Contractor fails to do so, within the required time as 
directed-by the Engineer or if, in the opinion of the Engineer, the actions initiated by 'the 
Contractor to replace/restore the damaged objects are not satisfactory, the Engineer shall 
arrange the replacement/restoration directly through any other agency at the risk and cost 
of the Contractor after issuing a prior notice to the effect, 

301.6 Preparation of Cut Formation 

The cut formation, which serves as a subgrade, shall be prepared to receive the sub-base 
/ base course as directed by the Engineer. Where the material in the subgrade (that is 
within 500 mm from the lowest level of the pavement) has a density less than specified in 
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Table 300-2, the same shall be loosened to a depth of 500 mm and compacted in layers in 
accordance with the requirements of Clause 305. 

Any unsuitable material encountered in the subgrade level shall be removed as directed by 
the Engineer and replaced with suitable material compacted in accordance with Clause 
305. 

In rocky formations, the surface irregularities shall be corrected, and the levels brought up 
to the specified elevation with granular base material as directed by the Engineer, laid, and 
compacted in accordance with the respective Specifications for these materials. The 
unsuitable material shall be disposed of in accordance with Clause 301.3.11. After 
satisfying the density requirements, the cut formation shall be prepared to receive the 
subbase/base course in accordance with Clauses 310 and 311 to receive the sub-
base/base course. 

301.7 Finishing Operations 

Finishing operations shall include the work of properly shaping and dressing all excavated 
surfaces. 

When completed, no point on the slopes shall vary from the designated slopes by more 
than 150 mm measured at right angles to the slope, except where excavation is in rock 
(hard or soft) where no point shall vary more than 300 mm from the designated slope. In 
no case shall any portion of the slope encroach on the roadway. 

The finished cut formation shall satisfy the surface tolerances described in Clause 902, 
Where directed, 'the topsoil removed earlier and conserved (Clauses 301.3.2 and 305.3.3) 
shall be spread over cut slopes, where feasible, berms and other disturbed areas. Slopes 
may be roughened and moistened slightly, prior to the application of topsoil, in order to 
provide satisfactory bond. The depth of topsoil shall be sufficient to sustain plant growth, 
the usual thickness being from 75 mm to 100 mm. 

301.8 Measurements for Payment 

Excavation for pavement and roadway shall be measured by taking cross-sections at 
suitable intervals in the original position before the work starts and after its completion and 
computing the volumes in cu. m.by the method of average end areas for each class of 
material encountered. Where it is not feasible to compute volumes by this method because 
of erratic location of isolated deposits, the volumes shall be computed by other accepted 
methods. 

At the option of the Engineer, the Contractor shall leave depth indicators during excavations 
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. 

For rock excavation, the overburden shall be removed first so that necessary cross-sections 
could be taken for measurement. Where cross sectional measurements 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 35 
per cent deduction there from. When volumes are calculated in this manner for excavated 
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material other than rock, deduction made will be to the extent of 16 per cent of stacked 
volumes. 

Works involved in 'the preparation of cut formation shall be measured in cubic meters.  

301.9 Rates 

The Contract unit rates for the items of pavement, roadway and drain excavation shall be 
payment in full for carrying out the operations required for the individual items including full 
compensation for  

(i) selling out. 

(ii) transporting the excavated materials and depositing the same on sites of subgrade and 
embankments construction of pavement, spoil banks or stacking as directed within all lifts 
and lead or as otherwise specified. 

(iii) trimming bottoms and slopes of excavation. 

(iv) dewatering. 

(v) keeping the work free of water as per Clause 311; and 

(vi) all labour, materials, tools, equipment, safety measures, testing and incidentals 
necessary to complete the work to Specifications. 

The Contract unit rate for loosening and recompacting the loosened materials at subgrade 
shall include full compensation for loosening to the specified depth, including breaking 
clods, spreading in layers, watering where necessary and compacting to the requirements. 

Clauses 301.9.1 and 305.8 shall apply as regards Contract unit rate for item of removal of 
unsuitable material and replacement with suitable material respectively. 

The Contract unit rate for item of preparing rocky subgrade as per Clause 301.6 shall be 
full compensation for providing, laying, and compacting granular base material for 
correcting surface irregularities including all materials, labour, and incidentals necessary to 
complete the work and all leads and lifts. 

The Contract unit rate for the items of stripping and storing topsoil and of reapplication of 
topsoil shall include full compensation for all the necessary operations including all lifts and 
leads. 

The Contract unit rate for disposal of surplus earth from pavement, roadway and drain 
excavation shall be full compensation for all labour, equipment, tools, and incidentals 
necessary on account of the additional haul or transportation involved for all lifts and leads. 



Technical Specifications Volume 2 (Part 2)  
Version 1, 27-09-2023  

Gujarat Pipavav Port Limited 
Development of Ro-Ro Yard at Pipavav 

Construction Contract – Tender Documents 
  
  

 

 Page 12 

Classification: Internal 

305 Subgrade / Embankment Construction 

305.1 General 

305.1.1 Description  

These Specifications shall apply to the construction of embankments including subgrades, 
earthen shoulders and miscellaneous backfills with approved material obtained from 
roadway and drain excavation, borrow pits or other sources. All embankments, subgrades, 
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. 

305.2 Materials and General Requirements  

305.2.1 Physical requirements: 

The materials used in embankments, subgrades, earthen shoulders and miscellaneous 
backfills shall be soil, moorum, 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 embankment subgrade. 

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

(a) Materials from swamps, marshes, and bogs. 

(b) Peat, log, stump, and perishable material: any soil that, classifies as OL, OI, OH or Pt 
in accordance with IS: 1498. 

(c) Materials susceptible to spontaneous combustion. 

(d) Materials in a frozen condition. 

(e) Clay having liquid limit exceeding 70 and plasticity index exceeding 45; and 

(f) Materials with sails resulting in leaching in the embankment. 

Expansive clay exhibiting marked swell and shrinkage properties ("free swelling index" 
exceeding 50 per cent when tested as per IS: 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, subgrade, and top 500 mm portion of the embankment just below subgrade 
shall be non-expansive in nature. 

Any fill material with a soluble sulphate consent exceeding 1.9 grams of sulphate 
(expressed as SO3) per litre when tested in accordance with BS: 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 cementitious materials forming 
part of the Permanent Works, 

Materials with a total sulphate content (expressed as SO3) exceeding 0.5 per cent by mass, 
when tested in accordance with BS: 1377 Test9 shall not be deposited within 500 mm, or 
other distances described in the Contract, of metallic items forming part of the Permanent 
Works. 
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The size of the coarse material in the mixture of earth shall ordinarily not exceed 75 mm 
when being placed in the embankment and 50 mm when placed in the subgrade. 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. 

Ordinarily, only the materials satisfying the density requirements given in Table 300-1 shall 
be employed for the construction of the embankment and the subgrade. 

Table 300-1 Density Requirements of Embankment and Subgrade Materials 

Sr. No. Type of Work Maximum laboratory dry unit weight when 
tested as per IS: 2720 (Part 8) 

1 Embankments up to 3 metres height, not subjected 
to extensive flooding, 

Not less than 15.2 kN/cu.m 

2 Embankments exceeding 3metres height or 
embankments of any height subject to long periods 
of inundation 

Not less than 16.0 kN/cu. m. 

3 Subgrade and earthen shoulders/verges/backfill Not less than 17.5 kN/cu. m 

Notes:   

(1)  This Table is not applicable for lightweight fill material e.g., cinder, fly ash etc. 

(2)  The Engineer may relax these requirements at his discretion taking into account the 
availability of materials for construction and other relevant factors. 

(3)  The material to be used in subgrade should also satisfy design CBR at the dry unit 
weight applicable as per Table 30Q-Z 

305.2.2 General requirements 

The materials for embankment shall be obtained from approve d 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 subgrade and the embankment portion just below the subgrade. 

Borrow materials: Where the materials are to be obtained from 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 material for embankment and subgrade 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, shall 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 than8 m width should be left at intervals not 
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exceeding 300 m. small drains shall be cut through the ridges to facilitate drainage. The 
depth of the pits shall be so regulated that their bottom does not cut an imaginary line 
having a slope of 1 vertical to 4 horizontals projected from the edge of the final section of 
the bank, the maximum depth in any case being limited-to 1.5 m. Also, no pit shall be dug 
within the offset width from the toe of the embankment required as per the consideration of 
stability with a minimum width of 10 m. 

Haulage of material to embankments or other areas of fill shall proceed only when sufficient 
spreading and compaction plant is operating at the place of deposition. 

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

Where the excavation reveals a combination of acceptable and un acceptable materials, 
the Contractor shall, unless otherwise agreed by the Engineer, carry out the excavation in 
such a manner that the acceptable materials are excavated separately for use in the 
permanent works without contamination by the unacceptable materials. The acceptable 
materials shall be stockpiled separately. 

The Contractor shall ensure that he does not adversely affect the stability of excavation or 
fills by the methods of stockpiling materials, use of plants or siting of temporary buildings 
or structures. 

The Contractor 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 subgrade material when compacted to the density 
requirements as in Table 300-2 shall yield the design CBR value of the subgrade. 

Table 300-2 Compaction Requirements for Embankment and Subgrade 

Sr. No. Type of Work/material 
Relative compaction as percentage of max. 
laboratory dry density as per IS: 2720 (Part g) 

1 Subgrade and earthen shoulders Not less than 97 

2 Embankment Not less than 95 

3 

Expansive Clays 

a) Subgrade and 500 mm portion just below the 
subgrade 

b) Remaining portion of embankment 

 

Not allowed 

 

Not less than 90 

The Contractor shall at least 7 working days before commencement of compaction submit 
the following to the Engineer for approval: 

(i)   The values of maximum dry density and optimum moisture content obtained in 
accordance with IS: 2720 (Part 7) or (Part 8), as the case may be, appropriate for each of 
the fit! materials he intends to use. 

(ii)  A graph of density plotted against moisture content from which each of the values in(i) 
above of maximum dry density and optimum moisture content were determined. 
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(iii)  The Dry density-moisture content -CBR relationships for light, intermediate and heavy 
compactive efforts (light corresponding to IS: 2720 (Part 7), heavy corresponding to IS: 
2720 (Part 8) and intermediate in-between the two) for each of the fill materials he intends 
to use in the subgrade. 

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 out 

After the site has been cleared to Clause 201, the work shall be set out to Clause 301.3.1, 
The limits of embankment/subgrade shall be marked by fixing batter pegs on both sides at 
regular intervals as guides before commencing the earthwork. The embankment/subgrade 
shall be built sufficiently wider than the design dimension so that surplus material may be 
trimmed, ensuring that the remaining material is to the desired density and in 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. 

If the embankment is to be constructed under water, Clause 305.4.6 shall apply. 

305.3.3 Stripping and storing topsoil 

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  slopes, cut slopes and other disturbed areas where re-vegetation is desired. 
Topsoil shall not be unnecessarily trafficked either before stripping or when in a stockpile. 
Stockpiles shall not be surcharged, or otherwise loaded and multiple handling shall be kept 
to a minimum. 

305.3.4 Compacting ground supporting embankment/subgrade 

Where necessary, the original ground shall be levelled to facilitate placement of first layer 
of embankment, scarified, mixed with water, and then compacted by rolling so as to achieve 
minimum dry density as given in Table 300-2. 

In case where the difference between the subgrade level (top of the subgrade on which 
pavement rests) and ground level 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 
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shall be loosened up to a level 0.5 m below the subgrade level, watered  and compacted 
in layers in accordance with Clauses 305.3,5 and 305.3.6  to 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 compaction. 

Embankment or subgrade work shall not proceed until the found at- ions for 
embankment/subgrade have been inspected by the Engineer for satisfactory condition and 
approved. 

Any foundation treatment specified for embankments especially high embankments, resting 
on suspect foundations as revealed by borehole logs shall be carried out in a manner and 
to the depth as desired by the Engineer. Where the ground on which an embankment is to 
be built has any of the material types (a) to (f) in Clause 305.2.1, at least 500 mm of such 
material must be removed and replaced by acceptable fill material before embankment 
construction commences. 

305.3.5 Spreading material in layers and bringing to appropriate moisture content 

The embankment and subgrade material shall be spread in layers of uniform thickness not 
exceeding 200 mm 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 adjustment and maintain 
the same so as to achieve the specific slope and grade. Successive layers shall not be p 
laced until the layer under 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 parallel to the final cross-section of the embankment. 

Moisture content of the material shall be checked at the site of placement prior to 
commencement of compaction; 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 flooding. The water 
shall be added uniformly and thoroughly mixed in soil by blading, discing, or harrowing until 
a uniform moisture content is obtained throughout the depth of the layer. 

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. Should circumstances 
arise, where owing to wet weather, the moisture content cannot be reduced to the required 
amount by the above procedure, compaction work shall be suspended. 

Moisture content of each layer of soil shall be checked in accordance with IS: 2720 (Part 
2), and unless otherwise mentioned, shall be so adjusted, making due allowance for 
evaporation losses, that at the time of compaction it is in the range of 1 per cent above to 
2 per cent below the optimum moisture content determined in accordance with IS:2720 
(Part 7) or IS:2720 (Part 8) as the case may be. Expansive clays shall, however, be 
compacted at moisture content corresponding to the specified dry density, but on the wet 
side of the optimum moisture content obtained from the laboratory compaction curve. 
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After adding the required amount of water, the soil shall be processed by means of graders, 
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 maximum size of 50 mm when being placed in the 
subgrade. 

Embankment and other areas of fill shall, unless otherwise required in the Contract or 
permitted by the Engineer, be constructed evenly over their full width and their fullest 
possible extent and the Contractor shall control and direct construction plant and other 
vehicular traffic uniformly over them. Damage by construction plant and other vehicular 
traffic shall be made good by the Contractor with material having the same characteristics 
and strength as the material had before it was damaged. 

Embankments and other areas of unsupported fills shall not be constructed with steeper 
side slopes, or to greater widths than those shown in the Contract, except to permit 
adequate compaction at the edges before trimming back, or to obtain the final profile 
following any settlement of the fill and the underlying material. 

Whenever fill is to be deposited against the face of a natural slope, or sloping earthworks 
face including embankments, cuttings, other fills, and excavations steeper than 1 vertical 
on 4 horizontals, such faces shall be benched as per Clause 305.4.1 immediately before 
placing the subsequent fill. 

All permanent faces of side slopes of embankments and other areas of fill formed shall, 
subsequent to any trimming operations, 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. Smooth wheeled, vibratory, 
pneumatic tyred, sheep foot or pad foot rollers, etc. of suitable size and capacity as 
approved by the Engineer shall be used for the different types and grades of materials 
required to be compacted either individually or in suitable combinations. 

The compaction shall be done with the help of vibratory roller of 

80 to 100 kN static weight with plain or pad foot drum or heavy pneumatic tyred roller of 
adequate capacity capable of achieving required com-action. 

The Contractor shall demonstrate the efficacy of the equipment he intends to use by 
carrying out compaction trials. The procedure to be adopted for these site trials shall first 
be submitted to the Engineer for approval. 

Earthmoving plant shall not be accepted as compaction equipment nor shall the use of a 
lighter category of plant to provide any preliminary compaction to assist the use of heavier 
plant be taken into account. 

Each layer of the material shall be thoroughly compacted to the densities specified in Table 
300-2. Subsequent layers shall be placed only after the finished layer has been tested 
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according to Clause 903.2.2 and accepted by the Engineer. The Engineer may permit 
measurement, of field dry density by a nuclear moisture/density gauge used in accordance 
with agreed procedure and the gauge is calibrated to provide results identical to that 
obtained from tests in accordance with IS: 2720 (Part 28), A record of the same shall be 
maintained by the Contractor. 

When density measurements reveal any soft areas in the embankment/subgrade/earthen 
shoulders, further compaction shall be carried out as directed by the Engineer. If in spite of 
that the specified compaction is not achieved, the material in the soft areas shall be 
removed and replaced by approved material, compacted to the density requirements and 
satisfaction of the Engineer. 

305.3.7 Drainage 

The surface of the embankment/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 surface) as will shed water and prevent ponding. 

305.3.8 Repairing of damages caused by rain/spillage of water: 

The soil in the affected portion shall be removed in such areas as directed by the Engineer 
before next layer is laid and refilled in layers and compacted using appropriate mechanical 
means such as small vibratory roller, plate compactor or power rammer to achieve the 
required density in accordance 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 
ascertain 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 Contractor at his own cost, 
including the arranging of machinery/equipment for the purpose. 

305.3.9 Finishing operations  

Finishing 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. 

The topsoil, removed and conserved carrier (Clause 301.3.2 and305,3,3) shall be spread 
over the fill slopes as per directions of the 

Engineer to facilitate the growth of vegetation. Slopes shall be roughened and moistened 
slightly prior to the application of the topsoil in order to provide satisfactory bond. The depth 
of the topsoil shall be sufficient to sustain plant growth, the usual thickness being from 75 
mm to 150 mm. 

Where directed, the slopes shall be turfed with sods in accordance with Clause 307. If 
seeding and mulching of slopes is prescribed, this shall be done to the requirement of 
Clause 30S, 
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When earthwork operations have been substantially completed, the road area shall be 
cleared of all debris, and ugly scars in the construction area responsible for objectionable 
appearance eliminated, 

305.4 Construction of Embankment and Subgrade under Special 
Conditions 

305.4.1 Earthwork 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 old 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 horizontals, the slope surface may only be ploughed or scarified instead of resorting 
to benching. 

Where the width of the widened portions is insufficient to permit the use of conventional 
rollers, compaction shall be carried out with the help of small vibratory rollers/plate 
compactors/power rammers or any other appropriate equipment approved by the Engineer. 
End dumping of material from trucks for widening operations shall be avoided except in 
difficult circumstances when the extra width is too narrow to permit the movement of any 
other types of hauling equipment. 

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 placing 
the embankment/subgrade material. Extra earthwork involved in benching or due to 
ploughing/scarifying etc. shall be considered incidental to the work. 

For wet conditions, benches with slightly inward fall and subsoil drains at the lowest point 
shall be provided as per the drawings before the fill is placed against sloping ground. 

Where the Contract requires construction of transverse subsurface drain at the cut-fill 
interface, work on the same shall be carried out to Clause 309 in proper sequence with the 
embankment and subgrade work as approved 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 materials and works shall be exercised in accordance with 
Clause 903. 

305.7 Subgrade Strength 

305.7.1 Borrow material 

It shall be ensured prior to actual execution that the borrow area material to be used in the 
subgrade satisfies the requirements of design CBR. 
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305.7.2 Subgrade 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 on undisturbed samples cut out from the compacted sub grade in CBR mould 
fitted with cutting shoe or on remoulded samples, compacted to the field density at the field 
moisture content. 

305.7.3 Measurements for Payment 

Earth embankment/sub-grade construction shall be measured separately by taking cross 
sections at intervals given in sub-section 113.3 after completion of clearing and grubbing 
and after completion of embankment/sub-grade. The volume of earthwork shall be 
computed in cubic meters by the method of average end areas.  

The measurement of fill material from borrow 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 drainage excavation from one cu.m of compacted fill 
and all bulking or shrinkage shall be ignored.  

The embankment constructed with fly ash will be measured in cu.m, separately for the fly 
ash portions and for the soil cover and intervening layers of soil, unless otherwise specified 
in the contract. 

Construction of embankment under water shall be measured in cu.m. 

Construction of high embankment with specified material and specified manner shall be 
measured in cu.m. 

Stripping including storing and reapplication of top soil shall be measured in cu.m. 

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

Removal of unsuitable material at embankment/sub-grade foundation and replacement 
with suitable material shall be measured in cu.m. 

Scarifying existing granular/bituminous road surface shall be measured in square meter.  

Dismantling and removal of existing cement concrete pavement shall be measured vide 
clause 202.6 

Filter medium and backfill material behind abutments, wing walls and other retaining 
structures shall be measured as finished work in position in cu.m. 
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401 Granular Sub-Base 

401.1 Scope 

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

401.2 Materials 

401.2.1 Properties 

The material to be used for the work shall be natural sand, moorum, 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 material 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 respect of close-graded granular sub-base 
materials, one each for maximum particle size of 75mm, 53 mm and 26.5 mm, the 
corresponding gradings for the coarse-graded materials for each of the three maximum 
particle sixes are given at Table 400-2. The grading to be adopted for a project shall be as 
specified in the Contract. 

401.2.2 Physical requirements 

The material shall have a 10 per cent fines value of 50kN or more (for sample in soaked 
condition) when tested in compliance with BS:812 (Part 111). The water absorption value 
of the coarse aggregate shall be determined as per IS: 2386 (Part 3); if this value is greater 
than 2 per cent, the soundness test shall be carried out on the material delivered to site as 
per IS: 383. 

For Grading II and III materials, the CBR shall be determined at the density and moisture 
content likely to be developed in equilibrium conditions which shall be taken as being the 
density relating to a uniform air voids content of 5 per cent. 

Table 400-1 Grading for Close-Graded Granular Sub-Base Materials 

IS Sieve Designation Per cent by weight passing the IS Sieve 

Grading 1 Grading II Grading III 

75.0 mm 100 — — 

53.0 mm 80-100 100 — 

26.5 mm 55-90 70-100 100 

9.50 mm 35-65 50-80 65-95 

4.75 mm 25-55 40-65 50-80 

2.36 mm 20-40 30-50 40-65 
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0.425 mm 10-25 15-25 20-35 

0.075 mm 3-10 3-10 3-10 

CBR Value (Minimum) 30 25 20 

Table 400-2 Grading for Coarse Graded Granular Sub-Base Materials 

IS Sieve Designation Per cent by weight passing the IS Sieve 

Grading 1 Grading II Grading III 

75.0 mm 100   

53.0 mm  100  

26.5 mm 55-75 50-80 100 

9,50 mm    

4.75 mm 10-30 15-35 25-45 

2.36 mm    

0.425 mm    

0.075 mm <10 <10 <10 

CBR Value (Minimum) 30 25 20 

Note: The material passing 425-micron (0.425 mm) sieve for all the grading when vested 
according to IS: 2720 (Pan 5) shall have liquid limit and plasticity index not more than 25 
and 6 per cent respectively. 

401.3 Strength of sub-base 

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

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

401.4 Construction Operations 

401.4.1 Preparation of subgrade 

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

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

When the sub-base material consists of combination of materials mentioned in Clause 
401.2.1, mixing shall be done mechanically by the mix-in-place method. 

Manual mixing shall be permitted only where the width of laying is not adequate for 
mechanical operations, as in small-sized jobs. The equipment used for mix-in -place 
construction shall be a rotavator or 

similar approved equipment capable of mixing the material to the desired degree. If so 
desired by the Engineer, trial runs with the equipment shall be carried out to establish its 
suitability for the work. 

Moisture content of the loose material shall be checked in accordance with 15:2720 (Part 
2) and suitably adjusted by sprinkling additional water from a truck mounted or trailer 
mounted water tank and suitable for applying water uniformly and at controlled quantities 
to variable widths of surface or other means approved by the Engineer so that, at the time 
of compaction, it is from 1 per cent above to 2 per cent below the optimum moisture content 
corresponding to IS:2720 (Part 8). While adding water, due allowance shall be made for 
evaporation losses. After water has been added, the material shall be processed by 
mechanical or other approved means like disc harrows, rotavators until the layer is 
uniformly wet. 

Immediately thereafter, rolling shall start. If the thickness of the compacted layer does not 
exceed 100 mm, a smooth wheeled roller of 80 to 100 kN weight may be used. For a 
compacted single layer up to 

225 mm the compaction shall be done with the help of a vibratory roller of minimum 80 to 
100 kN static weight with plain drum or pad foot-drum or heavy pneumatic tyred roller of 
minimum 200 to 300 kN weight having a minimum tyre pressure of 0,7 MN/m2 or equivalent 
capacity roller capable of achieving the required compaction. Rolling shall commence at 
the lower edge and proceed towards the upper edge longitudinally for portions having 
unidirectional crossfall and super-elevation and shall commence at the edges and progress 
towards the 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 rolling, the grade and crossfall (camber) shall be checked and 
any high spots or depressions, which become apparent, corrected by removing or adding 
fresh material. 

The speed of the roller shall not exceed 5 km per hour. 

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

401.5 Surface Finish and Quality Control of Work 

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

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

401.6 Measurements for payment 

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

The protection of edges of granular sub-base extended over the full formation as shown 
in the drawing shall be considered incidental to the work of providing granular sub-base 
and as such no extra payment shall be made for the same.  
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601 Dry Lean Cement Concrete (DLC) Sub-Base       

601.1 Scope 

The work shall consist of construction of dry lean concrete subbase for cement concrete 
pavement 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, the work shall include furnishing of all plant and equipment, materials and labour 
and performing all operations, in connection with the work, as approved by the Engineer. 

The design parameters of dry lean concrete sub-base, viz., width, thickness, grade of 
concrete, details of joints, if any, etc. shall be as stipulated in the Contract drawings, 

601.2 Materials 

601.2.1 Source of Materials:  

The Contractor shall indicate to the Engineer the source of all materials with relevant test 
data to be used in the lean concrete work sufficiently in advance and the approval of the 
Engineer for the same shall be obtained at least 45 days before the scheduled 
commencement of the work. If the Contractor later pro-poses to obtain the materials from 
a different source, he shall notify the Engineer for his approval at least 45 days before such 
materials are to be used. 

601.2.2 Cement:  

Any of the following types of cement may be used with prior approval of the Engineer: 

(i) Ordinary Portland Cement IS :269 

(ii)   Portland Slag Cement  IS :455 

(iij) Portland Pozolana Cement IS :1489 

If the subgrade is found to consist of soluble sulphates in a concentration more than 0.5 
per cent, cement used shall be sulphate resistant and shall conform to IS: 6909, 

Cement to be used may preferably be obtained in bulk form. It shall be stored in accordance 
with stipulations contained in Clause 1014 and shall be subjected to acceptance test prior 
to its immediate use. 

601.2.3 Aggregates 

Aggregates for lean concrete shall be natural material complying with IS: 383. The 
aggregates shall not be alkali reactive. The limits 

of deleterious materials shall not exceed the requirements set out in IS: 383. In case the 
Engineer considers that the aggregates are not free from din, the same may be washed 
and drained for at least 72 hours before batching, as directed by the Engineer. 

Coarse aggregate: Coarse aggregate shall consist of clean, hard, strong, dense, non-
porous and durable pieces of crushed stone or crushed gravel and shall be devoid of pieces 
of disintegrated stone, soft, flaky, elongated, very angular or splintery pieces. The maximum 
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size of the coarse aggregate shall he 25 mm. The coarse aggregate shall comply with 
Clause 602.2.4.2. 

Fine aggregate: The fine aggregate shall consist of clean, natural sand or crushed stone 
sand or a combination of the two and shall conform to IS: 383. Fine aggregate shall be free 
from soft particles, clay, shale, loam, cemented particles, mica, organic and other foreign 
matter. The fine aggregate shall comply with Clause 602.2.4.3. 

The coarse and fine aggregates may be obtained in either of the following manner: 

(i)  In separate nominal sizes of course and fine aggregates and mixed together intimately 
before use. 

(ii)   Separately as 25 mm nominal single size, 12.5 mm nominal size graded aggregates 
and Tine aggregates of crushed stone dust or sand or a combination of these two. 

The material after blending shall conform to the grading as indicated in Table 600-1. 

Table 600-1. Aggregate Gradation for Dry Lean Concrete 

Sieve Designation Percentage passing the sieve by weight 

26.50 mm 100 

19.00 mm 80-100 

9.50 mm 55-75 

4.75 mm 35-60 

600.00 micron 10-35 

75.00 micron  0-8 

601.2.4. Water: Water used for mixing and curing of concrete shall be clean and free from 
injurious amounts of oil, salt, acid, vegetable matter or other substances harmful to the 
finished concrete. It shall meet the requirements stipulated in IS: 456. 

601.2.5. Storage of materials: All materials shall be stored in accordance with the provisions 
of Clause 1014 of these Specifications and other relevant IS Specifications. All efforts must 
be made to store the materials in proper places so as to prevent their deterioration or 
contamination by foreign matter and to ensure their satisfactory quality and fitness for use 
in the work. The storage place must also permit easy inspection, removal, and storage of 
materials. All such materials even though stored in approved godowns must be subjected 
to acceptance lest immediately prior to their use. The requirement of storage yard specified 
in Clause 602.2.9 shall also be applicable. 

601.3 Proportioning of Materials for the Mix 

The mix shall be proportioned with a maximum aggregate cement ratio of 15 :1. The waiter 
content shall be adjusted to the optimum as per Clause 601.3.2 for facilitating compaction 
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by rolling. The strength and density requirements of concrete shall be determined in 
accordance with Clause 601.6 by making trial mixes. 

601.3.1 Moisture content 

 The right amount of water for the lean concrete in the main work shall be decided so as to 
ensure full compaction under rolling and shall be assessed at the time of rolling the trial 
length. Too much water will cause the lean concrete to be heaving up before the wheels 
and picked up on the wheels of the roller and too little will lead to inadequate compaction, 
a low in-situ strength, and an open-textured surface. 

The optimum water content shall be determined and demonstrated by rolling during trial 
length construction and the optimum moisture content and degree of compaction shall be 
got approved from the Engineer. While laying in the main work, the lean concrete shall have 
a moisture content between the optimum and optimum +2 per cent, keeping in view the 
effectiveness of compaction achieved and to compensate for evaporation losses. 

601.3.2 Cement content 

The minimum cement content in the lean concrete shall not be less than 180 kg/cu.m. of 
concrete. If this minimum cement content is not sufficient to produce concrete of UK 
specified strength, it shall be increased as necessary without additional cost compensation 
to the Contractor. 

601.3.3 Concrete strength  

The average compressive strength of each consecutive group of 6 cubes made in 
accordance with Clause 903.5.1.1 shall not be less than 10 MPa at 7 days. In addition, the 
minimum compressive strength of any individual cube shall not be less than 7.5 MPa at 7 
days. The design mix complying with the above Clauses shall be got approved from the 
Engineer and demonstrated in the trial length construction. 

601.4 Subgrade 

The subgrade shall conform to the grades and cross sections shown on the drawings and 
shall be uniformly compacted to the design strength in accordance with these Specifications 
and Specification stipulated in the Contract, The lean concrete subbase shall not be laid on 
a subgrade softened by rain after its final preparation; surface trenches and soft spots, if 
any, must be properly back-filled and compacted to avoid any weak or soft spot. As far as 
possible, the construction traffic shall be avoided on the prepared subgrade. A day before 
placing of the sub-base, the subgrade surface shall be given a fine spray of water and rolled 
with one or two passes of a smooth wheeled roller after a lapse of 2-3 hours in order to 
stabilise loose surface. If Engineer feels it necessary, another fine spray of water may be 
applied just before placing sub-base. 

601.5 Construction 

601.5.1 General  

The pace and programme of the lean concrete sub-base construction shall be matching 
suitably with the programme of construction of the cement concrete pavement over it. The 



Technical Specifications Volume 2 (Part 2)  
Version 1, 27-09-2023  

Gujarat Pipavav Port Limited 
Development of Ro-Ro Yard at Pipavav 

Construction Contract – Tender Documents 
  
  

 

 Page 28 

Classification: Internal 

sub-base shall be overlaid with cement concrete pavement only after 7 days after sub-base 
construction. 

601.5.2 Batching and mixing:  

The batching plant shall be capable of proportioning the materials by weight, each type of 
material being weighed separately in accordance with Clause 602.9.3.2. The cement from 
the bulk stock shall be weighed separately from the aggregates. The capacity of batching 
and mixing plant shall be at least 25 per cent higher than the proposed capacity for the 
laying arrangements. The batching and mixing shall be carried out preferably in a forced 
action central batching and mixing plant having necessary automatic controls to ensure 
accurate proportioning and mixing. Other types of mixers shall be per-mitted subject to 
demonstration of their satisfactory performance during the trial length. The type and 
capacity of the plant shall be got approved by the Engineer before commencement of the 
trial length. The (weighing balances shall be calibrated by weighing the aggregates, 
cement, water, and admixtures physically either by weighing with large weighing machine 
or in a weigh bridge. The accuracy of weighing scales of the batching plant shall be within 
± 2 per cent in the case of aggregates and ±1 per cent in the case of cement and water. 

The design features of Batching Plant should be such that the shifting operations of the 
plant will not take very long time when they are to be shifted from place to place with the 
progress of the work. 

601.5.3 Transporting 

 Plant mix lean concrete shall be discharged immediately from the mixer, transported 
directly to the point where it is to be laid and protected from the weather by covering the 
tippers/ dumpers with tarpaulin during transit. The concrete shall be transported by tipping 
trucks, sufficient in number to ensure a continuous supply of material to feed the laying 
equipment to work at a uniform speed and in an uninterrupted manner. The lead of the 
batching plant to paving site shall be such that the travel time available from mixing to 
paving as specified in Clause 601.5.5.2 will be adhered to. 

601.5.4 Placing 

Lean concrete shall be laid/placed by a paver with electronic sensor. The equipment shall 
be capable of laying the material in one layer in an even manner without segregation, so 
that after compaction the total thickness is as specified. The paving machine shall have 
high amplitude tamping bars to give good initial compaction to the sub-base. 

The laying of the two- lane road subbase may be done either in full width or lane by lane. 
Preferably the lean concrete shall be placed and compacted across the full width of the 
road, by constructing it in one go or in two lanes running forward simultaneously. 
Transverse and longitudinal construction joints shall be staggered by 500-1000 mm and 
200-400 mm respectively from the corresponding joints in the overlaying concrete slabs. 

601.5.5 Compaction 

The compaction shall be carried out immediately after the material is laid and levelled. In 
order to ensure thorough compaction, which is essential, rolling shall be continued on the 
full width till there is no further visible movement under the roller and the surface is closed. 
The minimum dry density obtained shall be 97 per cent of that achieved during the trial 
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length construction vide Clause 601.7. The densities achieved at the edges i.e., 0.5 m from 
the edge shall not be less than 95 per cent of that achieved during the trial construction 
vide Clause 601.7. 

The spreading, compacting and finishing of the lean concrete shall be carried out as rapidly 
as possible and the operation shall be so arranged as to ensure that the time between the 
mixing of the first batch of concrete in any transverse section of the layer and the final 
finishing of the same shall not exceed 90 minutes when the concrete temperature is above 
25 and below 30 degree Celsius and 120 minutes if less than 25 degree Celsius, This 
period may be reviewed by the Engineer in the light of the results of the trial run but in no 
case snail it exceed 2 hours. Work shall not proceed when the temperature of the concrete 
exceeds 30 degrees Celsius. If necessary, chilled water or addition of ice may be resorted 
to for bringing down the temperature. It is desirable to stop concreting when the ambient 
temperature is above 35°C. After compaction has been completed, roller shall not stand on 
the compacted surface for the duration of the curing period except during commencement 
of next day's work near the location where work was terminated the previous day. 

Double drum smooth-wheeled vibratory rollers of mini mum 80 to 100 kN static weight are 
considered to be suitable for rolling dry lean concrete. In case any other roller is proposed, 
the same shall be got approved from the Engineer, after demonstrating its performance. 
The number of passes required to obtain maximum compaction depends on i the thickness 
of the lean concrete, the compactibility of the mix, and the weight and type of the roller etc., 
and the same as well as the total requirement of rollers for the job shall be determined 
during trial run by measuring the in-situ density and the scale of the work to be undertaken. 

In addition to the number of passes required for compaction there shall be a preliminary 
pass without vibration to bed the lean concrete down and again a final pass without 
vibration to remove roller marks and to smoothen the surface. Special care and attention 
shall be exercised during compaction near joints, kerbs, channels, side forms and around 
gullies and manholes. In case adequate compaction is not achieved by the roller at these 
points, use of plate vibrator shall be made, if so, directed by the Engineer. 

601.5.5.5. The final lean concrete surface on completion of compaction and immediately 
before overlaying, shall be well closed, free from movement under roller and free from 
ridges, low spots, cracks, loose material, pot holes, ruts, or other defects. The final surface 
shall be inspected immediately on completion and all loose, segregated, or defective areas 
shall be corrected by using fresh lean concrete material laid and compacted as per 
Specification. For repairing honeycombed surface, concrete with aggregates of size 10 mm 
and below shall he spread and compacted. It is necessary to check the level of the rolled 
surface for compliance. Any level/thickness deficiency should be corrected after applying 
concrete with aggregates of size 10 mm and below after roughening the surface. Similarly, 
the surface regularity also should be checked with 3m straight edge. The deficiency should 
be made up with concrete with aggregates of size 10 mm and below. 

Segregation of concrete in the dumpers shall be controlled by premixing each fraction of 
the aggregates before loading in the bin of the batching plant, by moving the dumper back 
and forth while discharging the mix on it and other means. Even paving operation shall be 
such that the mix does not segregate. 

Joints: Contraction and longitudinal joints shall be provided as per the drawing. 
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At longitudinal or transverse construction joints, unless vertical forms are used, the edge of 
compacted material shall be cut back to a vertical face where the correct thickness of the 
properly compacted material has been obtained. 

Curing: As soon as the lean concrete surface is compacted, curing shall commence. One 
of the following two methods shall be adopted: 

(a)    The initial curing shall be done by spraying with liquid curing compound. The curing 
compound shall he white pigmented or transparent type with water Mention index of 90 per 
cent when tested in accordance with BS 7542. Curing compound shall be sprayed 
immediately after rolling is complete. As soon as the curing compound has lost its 
tackiness, the surface shall be covered with wet hessian for three days. 

(b)   Curing shall be done by covering the surface by gunny bags/hessian, which 
 shall be kept continuously moist for 7 days by sprinkling water. 

601.6 Trial Mixes 

The Contractor shall make trial mixes of dry lean concrete with moisture contents like 5.0, 
5.5, 6.0, 6.5 and 7.0 percent using cement content specified and the specified aggregate 
grading but without violating the requirement of aggregate-cement ratio specified in Clause 
601.3.1. Optimum moisture and density shall be established by preparing cubes with 
varying moisture contents. Compaction of the mix shall be done in three layers with 
vibratory hammer fitted with a square or rectangular foot as described in Clause 903.5,1.1. 
After establishing the optimum moisture, a set of six cubes shall be cast at that moisture 
for the determination of compressive strength on the 3rd and the seventh day. Trial mixes 
shall be repeated if the strength is not satisfactory either by increasing cement content or 
using higher grade of cement. After the mix design is approved, the Contractor shall 
construct a trial section in accordance with Clause 601.7. 

If during the construction of the trial length, the optimum moisture content determined as 
above is found to be unsatisfactory, the Contractor may make suitable changes in the 
moisture content to achieve a satisfactory mix. The cube specimens prepared with the 
changed moisture content should satisfy the strength requirement. Before production of the 
mix, natural moisture content of the aggregate should be determined on a day-to-day basis 
so that the moisture content could be adjusted. The mix finally designed should neither 
stick to the rollers nor become too dry resulting in ravelling of surface. 

601.7 Trial Length 

The trial length shall be constructed at least 14 days in 

advance of the proposed date of commencement of work. At least 30 days prior to the 
construction of the trial length, the Contractor shall submit for the Engineer's approval a 
"Method Statement" giving detailed description of the proposed materials, plant, 
equipment, mix proportion, and procedure for batching, mixing, laying, compaction, and 
other construction procedures. The Engineer shall also approve the location and length of 
trial construction which shall be a minimum of 60 m length and for full width of the pavement. 
The trial length shall contain the construction of at least one transverse construction joint 
involving hardened concrete and freshly laid sub-base. The construction of trial length will 
be repealed till the Contractor proves his ability to satisfactorily construct the subbase. 
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In order to determine and demonstrate the optimum moisture content which results in the 
maximum dry density of the mix compacted by the rolling equipment and the minimum 
cement content that is necessary to achieve the strength stipulated in the drawing, trial 
mixes shall be prepared as per Clause 601.6. 

After the construction of the trial length, the in-situ density of the freshly laid material shall 
be determined by sand replacement method with 20 cm dia density cone. Three density 
holes shall be made at locations equally spaced along a diagonal that bisects the trial 
length; average of these densities shall be determined. These main density-holes shall not 
be made in the strip 50 cm from the edges. The average density obtained from the three 
samples collected shall be the reference density and is considered as 100 per cent. The 
field density of regular work will be compared with this reference density in accordance with 
Clauses 601.5.5.1 and 903.5.1.2. A few cores may be cut as per the instructions of the 
Engineer to check segregation or any other deficiency. 

The hardened concrete shall be cut over 3 m width and reversed to inspect the bottom 
surface for any segregation taking place. The trial length shall be constructed after making 
necessary changes in the gradation of the mix to eliminate segregation of the mix. The 
lower surface shall not have honeycombing and the aggregates shall not be held loosely 
at the edges. 

The trial length shall be outside the main works. The main work shall not start until the trial 
length has been approved by the Engineer. After approval has been given, the materials, 
mix proportions, moisture content, mixing, laying, compaction plant and construction 
procedures shall not be changed without the approval of the Engineer. 

601.8 Tolerances for Surface Regularity, Level, Thickness, Density and 
Strength 

The tolerances for surface regularity, level, thickness, density, and strength shall conform 
to the requirements given in Clause 903.5. Control of quality of materials and works shall 
be exercised by the Engineer in accordance with Section 900 

601.9 Traffic 

No heavy commercial vehicles like trucks and bused shall be permitted on the dry lean 
concrete sub base. Construction vehicles at slow speed may be permitted after 7 days of 
its construction with the prior approval of the engineer.  

601.10 Measurement for Payment 

The unit of measurement for dry lean concrete pavement shall be in cubic meter of concrete 
placed, based on the net plan area for the accepted thickness shown on then drawings or 
as directed by the Engineer.  
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803 Road Markings 

803.1 General 

The colour, width and layout of road markings shall be in accordance with the Code of 
Practice for Road Markings with paints, IRC: 35, and as specified in the drawings or as 
directed by the Engineer. 

803.2 Materials 

Road markings shall be of ordinary road marking paint, hot applied thermoplastic 
compound, or reflectorized paint as specified in the item and the material shall meet the 
requirements as specified below. 

803.3 Ordinary Road Marking Paint 

803.3.1 Ordinary paint 

Ordinary paint used for road marking shall conform to Grade I as per IS: 164. 

803.3.2 Paint laying 

The road marking shall preferably be laid with appropriate road marking machinery. 

803.3.3 Paint thickness 

Laying thickness of road marking paint shall be as specified by the Engineer. 

803.4 Hot Applied Thermoplastic Road Marking  

803.4.1 General 

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

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

(iii)  The colour of the compound shall be white or yellow (IS colour No. 556) as 
 specified in the drawings or as directed by the Engineer. 

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

General: The thermoplastic material shall be homo generously composed of aggregate, 
pigment, resins, and glass reflectorizing beads. 

Requirements: 

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

Table 800-3. Proportions of Constituents of Marking Material  

 (Percentage by weight) 

Component White Yellow 

Binder 18.0 min. 18.0 min. 

Glass Beads 30-40 30-40 

Titanium Dioxide 10.0 min. — 

Calcium Carbonate and Inert Fillers 42.0 max. See Note 

Yellow Pigments —  

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

(i)  Properties: The properties of thermoplastic material, when tested in accordance with 
ASTM D36/BS-3 262-(Part 1), shall be as below: 

(a) Luminance: 

White: Daylight luminance at 45 dcgrees-65 per cent min. as per AASHTO M 249 

Yellow: Daylight luminance at 45 degrees-45 per cent min. as per AASHTO M 249 

(b)   Drying time: When applied at a temperature specified by the manufacturer  and 
to the required thickness, the material shall set LO bear traffic in not  more than 15 
minutes. 

(c)   Skid resistance: not less than 45 as per BS 6044. 

(d)   Cracking resistance at low temperature: The material shall show i-o cracks  on 
application to concrete blocks. 

(e)   Softening point: 102.5 ± 9,5° C as per ASTM D 36. 

(f)    How resistance: Not more than 25 per cent as per AASHTO M 249. 

(g)   Yellowness index (for white thermoplastic paint): not more than 0.12 as  per 
AASHTO M 249 

(iii)  Storage life: The material shall meet the requirements of these Specifications  for 
a period of one year. The thermoplastic material must also melt uniformly  with no 
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evidence of skins or un melted panicles for the one-year storage period.  Any material 
not meeting the above requirements shall be replaced by the manufacturer/ 
supplier/Contractor. 

(iv)  Reflectorisation: Shall be achieved by incorporation of beads, the grading and other 
properties of the beads shall be as specified in Clause 803.4.3. 

(v)   Marking: Each container of the thermoplastic material shall be clearly and indelibly 
marked with the following information: 

1. The name, trade mark or other means of identification of manufacturer 

2. Batch number 

3. Date of manufacture 

4. Colour (white or yellow) 

5. Maximum application temperature and maximum safe heating temperature. 

(vi)  Sampling and testing: The thermoplastic material shall be sampled and tested in 
accordance with the appropriate ASTM/BS method. The Contractor shall furnish to the 
Employer a copy of certified test reports from the manufacturers of the thermoplastic 
material showing results of all tests specified herein and shall  certify that the 
material meets all requirements of this Specification, 

803.4.3 Reflectorising glass beads 

General: This Specification covers two types of glass beads 10 be used for the production 
of reflectorized pavement markings. 

Type 1 beads are those which are a constituent of the basic thermoplastic compound vide 
Table 800-3 and Type 2 beads are those which are to be sprayed on the surface vide 
Clause 803.6,3. 

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

These shall conform to the requirements spelt out in Clause 803.4.3.3,  

Specific requirements 

A.  Gradation: The glass beads shall meet the graduation requirements for the two types 
as given in Table 800-4 

Table 800-10 Gradation Requirements for Glass Beads 

Sieve size Per cent retained 

Type 1 Type 2 

1.18 mm 0 to 3  

850 micron 5 to 20 0 to 5 

600 -do- - 5 to 20 
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425 -do- 65 to 95 - 

300 -do- - 30 to 75 

ISO -do- 0 to 10 10 to 30 

below 180 micron - 0 to 15 

B.   Roundness: The glass beads shall have a minimum of 70 per cent true spheres. 

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

D.  Free flowing properties: The glass beads shall be free of hard lumps and clusters and 
shall dispense readily under any conditions suitable for paint striping. They shall pass the 
free flow-test. 

Test methods: The specific requirements shall be tested with the following methods: 

(i)  Free-flow test- Spread 100 grams of beads evenly in a 100 mm diameter glass 

dish. Place the dish in a 250 mm inside diameter desiccator which is filled within 

25 mm of the lop of a desiccator plate with sulphuric acid water solution { 

specific gravity 1.10). Cover the desiccator and let it stand for 4 hours at 20 lo 29-degree 
C. Remove sample from desiccator, transfer beads to a pan aid inspect for lumps or 
clusters. Then pour beads into a clean, dry glass funnel having a 100 mm stern and 6 mm 
orifice. If necessary, initiate flow by lightly tapping the funnel. The glass spheres shall be 
essentially free of lumps and clusters and shall flow freely through the funnel. 

(ii)   The requirements of gradation, roundness and refractive index of glass beads and the 
amount of glass beads in the compound shall be tested as per B3 6088 and BS 3262 (Part 
I). 

(iii)  The Contractor shall furnish to the Employer a copy of certified test reports from  the 
manufacturer of glass beads obtained from a reputed laboratory showing results of all tests 
specified herein mid shall certify that the material meets all requirement 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 

The thermoplastic material shall readily get screeded/ extruded at temperatures specified 
by the manufacturers for respective method of application to produce a tine of specified 
thickness which shall be continuous and uniform in shape having clear and sharp edges. 
803.4.4.2. The material upon heating to application temperatures, shall not exude fumes, 
which are toxic, obnoxious, or injurious to persons or property. 

803.4.5 Preparation 

(i)  The material shall be melted in accordance with the manufacturer's instructions in a 
healer filled with a mechanical stirrer to give a smooth consistency to the thermoplastic 
material to avoid local overheating. The temperature of the mass shall be within the range 
specified by the manufacturer and shall on no account be allowed to exceed the maximum 
temperature stated by the manufacturer. The molten material should be used as 
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expeditiously as possible and for thermoplastic material which has natural binders or is 
otherwise sensitive lo prolonged heating, the material shall not be maintained in a molten 
condition for more than 4 hours. 

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

803.4.6 Properties of finished road marking 

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

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

(c)    After application and proper drying, the stripe shall show no appreciable deformation 
or discolouration under traffic and under road temperatures up to 60°C. 

(d)   The marking shall not deteriorate by contact with sodium chloride, calcium chloride or 
oil drippings from traffic. 

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

(f)  The colour of yellow marking shall conform 10 IS Colour No. 356 as given in IS:164. 

803.5 Reflectorised Paint 

Reflectorised paint, if used, shall conform to the Specification by the manufacturers and 
approved by the Engineer. Reflectorising glass beads for reflectorising paints where used 
shall conform to the requirement of Clause 803.4,3. 

803.6 Application 

803.6.1 Markings 

Marking shall be done by machine for locations where painting cannot be done by machine, 
approved manual methods 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 inconvenience to traffic compatible with protecting the workmen. 

803.6.2 Application 

The thermoplastic material shall be applied hot either by screeding 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 Temperature 

The pavement temperature shall not be less than 10°C during application. 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. 
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The material, when formed into traffic stripes, must be readily renewable by placing an 
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. In addition to the beads included in the 
material, a further quantity of glass beads of Type 2, conforming to the above noted 
Specification shall be sprayed uniformly into a mono-layer on to the hot paint line in quick 
succession of the paint spraying operation. The glass beads shall be applied at the rate of 
250 grams per square metre area. 

803.6.4 Minimum thickness 

The minimum thickness specified is exclusive of surface applied glass beads. The method 
of thickness measurement shall be in accordance with Appendices B and C of BS - 3262 
(Part 3). 

803.6.5 Finished lines 

The finished lines shall be free from ruggedness on sides and ends and be parallel to the 
general alignment of the carriageway. The upper surface of the lines shall be level, uniform 
and free from streaks. 

803.6.6 Measurement for Payment 

The painted marking shall be measured in sq. meters of actual area marked. (Excluding 
the gaps, if any). 

In respect of markings like directional arrows and lettering etc, the measurements shall be 
by numbers.  


