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General

�G -1	INTRODUCTION



These Specifications are for the works carried out in rural and agricultural roads in Nepal and shall apply as required under the contracts with Contractors or as per the agreements with Users’ Groups or local labour groups.  In all cases, the work shall be executed as per the Specifications or otherwise as directed by the Engineer and shall conform to the location, lines, dimensions, grades and cross-sections shown on the drawings or as indicated by the Engineer.



The quality of work and material shall comply with the minimum requirement or higher than what is requisite in the respective Sections of these Specifications.  Where the Specifications and the drawings describe a portion of the work only in general terms or in other words do not cover the details, it shall be understood that only the best general practice is to be followed and the materials and workmanship of the best quality are to be employed within the limitations prevailed at site.  In such cases, the work shall fully comply with the instructions received from the Engineer at site.





G -2	DEFINITIONS



The term “Contractor” is often being used while describing the Specifications.  It should be understood as “contractor” or as “users’ group” depending upon the party who undertakes or is about to undertake the said work from the office.  So, the terms “Contract”, “Contractor”, “Engineer”, “Drawings”, “Government”, “Works”, “Site”, “Item Rate Contract”, “Provisional Sums” used in the Specifications shall be referred in line with the definition given in the General Condition of Contract/Users’ Group Agreement.



The following abbreviations shall have the meaning as described below:



ASTM	:	American Society for Testing and Materials

BS	:	British Standards published by the British Standards Institution

CBR	:	California Bearing Ratio

IS	:	Indian Standards published by the Bureau of Indian Standards



The various elements in the cross-section of a road referred to in these Specifications are shown in Figure G -2. 
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Figure G -2 :  Terms used in the Specifications to describe Cross-sectional Elements of a Road

G -3	GENERAL MATERIAL TESTING REQUIREMENTS



Materials shall be obtained from the best available sources with due consideration to their cost.  Wherever possible, necessary tests shall be carried out in order to determine their suitability.  These tests could be conducted at the field or at a laboratory.



Conducting field tests may not be feasible in some of the labour-based rural roads projects.  In such cases, quality of materials shall be determined based on the judgement made at site by an experienced technical personnel.  However, it may be necessary to carry out the conventional tests for material testing in order to ascertain the quality of work.  In general, the sieve sizes given in Table G -4 are being used in the country for material testing purposes.  Details are covered in the respective Sections of these Specifications.





G -4	SIEVE SIZES GENERALLY IN USE



The sieve designations which are mentioned in these Specifications are given in the table below.  The equivalent figures of International Standards (BS and ASTM) are also mentioned to the nearest value against each designation.



Table G -4



Sieve Designation �Equivalent Designation which conforms to���BS�ASTM��100 mm

80 mm

63 mm

50 mm

40 mm

25 mm

20 mm

12.5 mm

10 mm

6.3 mm

4.75 mm

2.36 mm�4 in.

3 in.

2½ in.

2 in.

1½ in.

1 in.

¾ in.

½ in.

3/8 in.

¼ in.

3/16 in.

No. 7�4 in.

3 in.

2½ in.

2 in.

1½ in.

1 in.

¾ in.

½ in.

3/8 in.

¼ in.

No. 4

No. 8��2.00 mm

1.70 mm

1.18 mm

850 micron

600 micron

500 micron

425 micron

300 micron

180 micron

150 micron

75 micron�No. 8

No. 10

No. 14

No. 18

No. 25

No. 30

No. 36

No. 52

No. 85

No. 100

No. 200�No. 10

No. 12

No. 16

No. 20

No. 30

No. 35

No. 40

No. 50

No. 80

No. 100

No. 200��







G -5	SCOPE OF WORK



The work to be carried out under the contract or users’ group agreement shall consist of various items as generally described in the Bill of Quantities.



The works to be performed shall also include all general works which are preparatory to the construction of rural roads, its structures and all other related works.  The works shall include work of any kind necessary for the due and satisfactory construction, completion and maintenance of the works to the intent and meaning of the engineering drawings and these Specifications and further orders and sketched drawings that may be issued by the Engineer from time to time.  The scope of work shall include compliance by the Contractor/Users’ Group with all General Conditions of Contract, whether specifically mentioned or not in various clauses of these Specifications, all materials, apparatus, plant, equipment, tools, fuel, water, strutting, timbering, transport, offices, stores, workshops, staff, labour and the provision of proper and sufficient protective measures, diversions, temporary fencing and lighting.  It shall also include:

safety of workers,

first-aid facilities,

suitable accommodation for the staff and workmen with adequate sanitary arrangements,

the effecting and maintenance of all insurance coverages,

the payment of all wages, salaries, fees, royalties, duties or other charges arising out of the erection of works and the regular clearance of rubbish,

reinstatement and clearing-up of the site as may be required on completion of works,

safety of the public, and

protection of the works and adjoining lands.



The Contractor shall ensure that all actions are taken to assure the quality in the planning and execution of works.  The quality assurance shall cover all stages of work such as setting out, selection of materials, selection of construction methods, selection of equipment and plant, deployment of personnel and supervisory staff, quality control testing, etc.  The work of building in quality assurance shall be deemed to be covered in the scope of work.  In the case of users’ groups, the particular Site-in-Charge shall take necessary actions to assure the quality of works which will be executed by users.



The Contractor shall furnish, at least 15 days in advance, his/her programme of commencement of item of work, the method of working he/she intends to adopt for various items of work such as site clearance, construction for embankments, sub-base, base, surfacing, culverts, bridges, causeways, retaining walls, simply supported girders, cantilever construction and such other items for which the Engineer demands the submission of the method of working.  He shall provide information regarding the details of the method of working and tools/equipment which are to be employed and shall satisfy the Engineer about the safety and adequacy of the same.  The sole responsibility for the safety and adequacy of the methods adopted by the Contractor will, however, rest on the Contractor irrespective of any approval given by the Engineer.



In case of users’ groups, the particular Site-in-Charge should assist the users’ committee to prepare such work programmes before the commencement of activities.  Site-in-Charge’s assistance in selecting the most appropriate method of working is necessary since most of the users’ groups lack the experience in this regard.









G -6	CONSTRUCTION EQUIPMENT



In addition to the general conditions indicated in the contract or users’ group agreement, the following conditions regarding the use of equipment in works should also be satisfied:



The Contractor/Users’ Group shall be required to give a trial run of the equipment for establishing their capacity to achieve the laid down Specifications and tolerances to the satisfaction of the Engineer before the commencement of work;



All equipment provided shall be of proven efficiency and shall be operated and maintained at all times in a manner acceptable to the Engineer;



All the plant/equipment to be deployed on the works shall be approved by the Engineer after ensuring their fitness and efficiency.



No plant or equipment shall be used without the prior approval of the Engineer.



No plant/equipment shall be removed from site without prior permission of the Engineer.  





G -7	ENGINEERING DRAWINGS



The Engineering Drawings provided shall be contained in the contract documents and shall be used as a reference.  The Contractor/Users’ Group shall visualise the nature and type of work contemplated and ensure that the rates and prices quoted/agreed by them in the Bill of Quantities have due consideration to the qualitative and quantitative variations, as may be found at the site or/and as per the complexities of work involved during actual execution/construction.



When responsibility of the preparation of drawings lies with the Contractor, the contract unit rates/prices for the work shall be deemed to include the cost of preparation, supply and delivery of all necessary drawings, prints, and tracing which the Contractor is required to provide in accordance with the contract.



Two copies of drawings, on the basis of which actual execution of the work is to proceed, shall be furnished free of cost to the Contractor/Users’ Group by the Engineer progressively according to the work programme which is accepted in advance by the Engineer upon its submission by the Contractor/Users’ Group.  Drawings for any particular activity shall be issued to the Contractor/Users’ Group in advance of the scheduled date of the start of the activity.



Examination and/or approval by the Engineer of any drawings or other documents submitted by the Contractor/Users’ Group shall not relieve the Contractor/Users’ Group of their responsibilities or liabilities under the contract.





G -8	SITE INFORMATION



The information about the site of work and site conditions in the contract documents is given in good faith for guidance only, but the Contractor/Users’ Group shall satisfy themselves regarding all aspects of site conditions.



The location of the works and the general particulars of site are as shown on the Site Plan or Index Plan enclosed with the contract documents.



The right-of-way to the bridge sites/road works shall be provided to the Contractor/Users’ Group by the Engineer whereas the Contractor/Users’ Group shall have to make their own arrangements for the land required for their site offices, labour camps, stores, etc.



The quarry charts shall be enclosed with the contract documents as a guide to the Contractor/Users’ Group.  They indicate the location of quarries and other sources from where naturally occurring materials are available.  The leads indicated in the said charts may be approximate.  It is assumed that the Contractor/Users’ Group will inspect the quarries, borrow areas, etc., well in advance to assess the availability of construction materials in required quantity and quality before quoting/agreeing their rates for the work.





G -9	SETTING OUT



The Contractor shall establish working Bench Marks tied with the Reference Bench Mark in the area prior to the commencement of work and obtain the approval from the Engineer or a designated consultant who represents the Engineer at site.  The reference Bench Mark for the area shall be as indicated in the contract documents and the values of the same shall be made available by the Engineer to the Contractor/Users’ Group.  The working Bench Marks shall be at the rate of four per km and also at or near all drainage structures, over-bridges and underpasses.  In case of Users’ Groups, the Engineer shall establish the working Bench Marks tied with reference Bench Marks in the area.  Checks must be made on the Bench Marks monthly and adjustments, if any, shall be made by the Engineer.  An up-to-date record of all Bench Marks including the adjustments made, if any, shall be maintained by the Engineer.  A copy of this record shall be provided to the Contractor/Users’ Group on regular basis.



The lines and levels of formation, side slopes, drainage works, carriageways and shoulders shall be carefully set out and frequently checked.  Care shall be taken to ensure that correct gradients and cross-sections are obtained everywhere.



In order to facilitate the setting out of the works, the centre line of the carriageway or roadway must be accurately established by the Contractor and, subsequently, approved by the Engineer or his/her representative.  It must then be accurately referenced at every 50 m intervals in the plain and rolling terrain; 20 m intervals in hilly terrain; and as necessary in all curve points.  The Engineer shall make the necessary arrangements to highlight the reference points with marker pegs and chainage boards set in or near the fence line.  These markers shall be maintained until the works reach to the finished formation level and, finally, are accepted by the Engineer.  In case of Users’ Groups, the centre line of the carriageway or roadway shall be established by the Engineer or his/her representative.  In both cases, a schedule of reference dimensions shall be supplied to the Contractor/Users’ Group by the Engineer.



When construction reaches the next formation level stage, the centre line shall again be set out in the similar manner and shall be accurately referenced by marker pegs set at the outer limits of the formation.



No reference peg or marker shall be moved or withdrawn without the approval of the Engineer and no earthwork or structural work shall be commenced until the centre line has been referenced.

The Contractor/Users’ Group will be the sole responsible party for safe guarding all survey monuments, bench marks, beacons, etc.  The Engineer will provide the Contractor/Users’ Group with all data necessary for setting out of the centre line, if disturbed.  All dimensions and levels shown on the drawings or mentioned in documents forming part of or issued under the contract shall be verified by the Contractor/Users’ Group on the site.  They shall immediately inform the Engineer of any apparent errors or discrepancies in such dimensions or levels.  The Engineer shall, in connection with the staking out of the centre line, survey the terrain along the road and shall supply a profile along the road centre line and cross-sections at intervals to the Contractor/Users’ Group as required.



After setting out, work on earthwork can commence and the profile and cross-sections shall form the basis for measurements and payment.  The Contractor/Users’ Group shall be responsible for ensuring that all the basic traverse points are not disturbed until the commencement of the work and if any are missing or appear to have been disturbed, the Contractor/Users’ Group shall make arrangements to re-establish these points.  A “Survey File” containing the necessary data will be made available by the Engineer for this purpose.  There will be no separate payment for any survey work performed by the Contractor/Users’ Group in such instances.



If in the opinion of the Engineer, design modifications of the centre line or grade are advisable, the Engineer shall perform the modifications in the field, as required, and modify the ground levels on the cross-sections accordingly as many times as required.



The labour involved in setting out works from the part of Contractor shall be deemed to be a part of general works preparatory to the execution of work and no separate payment shall be made for the same.



Automatic levels, having a standard deviation of (5 mm per km, shall be used for all double run levelling work.  Setting out of the road alignment and measurement of angles shall be done by using theodolite with traversing target having an accuracy of 20 seconds.  Measurement of distances shall be done generally by using tape measurements.





G -10	PUBLIC UTILITIES



No clearance or alterations to the utility shall be carried out unless specially ordered by the Engineer.



Any services affected by the works must be temporarily supported by the Contractor/Users’ Group.  The Contractor/Users’ Group must take all measures reasonably required by various bodies to protect their services and property during the progress of the works.



The Contractor/Users’ Group may be required to carry out certain works for and on behalf of various bodies and shall also provide, with the prior approval of the Engineer, such assistance to various bodies as may be authorised by the Engineer.



The work of temporarily supporting and protecting the public utility services during execution of the works shall be deemed to be part of the contract and no extra payment shall be made for the same.





The Contractor/Users’ Group may be required to carry out the removal or shifting of certain services/utilities on specific orders from the Engineer for which payment shall be made to him.  Such works shall be taken up by the Contractor/Users’ Group only after obtaining clearance from the Engineer and ensuring adequate safety measures.





G -11	PRECAUTIONS FOR SAFEGUARDING THE ENVIRONMENT



G-11.1	General



The Contractor/Users’ Group shall take all precautions for safeguarding the environment during the course of the construction of the works.  He shall abide by all laws, rules and regulations in force governing pollution and environmental protection that are applicable in the area where the works are situated.



G-11.2	Borrow Pits for Embankment Construction



Borrow pits shall not be dug in the right-of-way of the road.  The requirements stated in clause 2-5.2.2 shall apply in this regard.



G-11.3	Quarry Operations



The Contractor/Users’ Group shall obtain materials from quarries only after the consent is obtained from the Department of Forest or other concerned authorities.  The quarry operations shall be undertaken within the purview of the rules and regulations in force.



G-11.4	Control of Soil Erosion, Sedimentation and Water Pollution



The Contractor/Users’ Group shall carry out the works in such a manner that soil erosion is fully controlled, and sedimentation and pollution of natural water courses, ponds, tanks and reservoirs is avoided.  The requirements stated in clause 2 -6 shall apply.



G-11.5	Pollution from Hot-Mix Plants and Batching Plants



Bituminous hot-mix plants and concrete batching plants shall be located sufficiently away from habitation, agricultural operations or industrial establishments.  The Contractor/Users’ Group shall take every precaution to reduce the levels of noise, vibration, dust and emissions from the plant and shall be fully responsible for any claims for damages caused to the owners of property, fields and residents in the vicinity.



G-11.6	Substances Hazardous to Health



The Contractor/Users’ Group shall not use or generate any materials in the works which are hazardous to the health of persons, animals or vegetation.  Where it is necessary to use some substances which can cause injury to the health of workers, the Contractor/Users’ Group shall provide protective clothing or appliances to their workers.









G-11.7	Other Precautions



The Contractor/Users’ Group must take all reasonable steps to minimise dust nuisance during the construction of the works.



All existing roads used by vehicle of the Contractor/Users’ Group or any of their sub-contractors/sub-groups or suppliers of materials or plant, and similarly any new roads which are part of the works and which are being used by traffic, shall be kept clean and clear of all dust/mud or other extraneous materials dropped by the said vehicles or their tyres.  Similarly, all dust/mud or other extraneous materials from the works spreading on these roads shall be immediately cleared by the Contractor/Users’ Group.



Clearance shall be affected immediately by manual sweeping and removal of debris and all dust, mud and other debris shall be removed entirely from the road surface.  Additionally, if so directed by the Engineer, the road surface shall be hosed or watered using suitable equipment.



Any structural damage caused to the existing roads by the Contractor’s/Users’ Group’s construction equipment shall be made good without any extra cost.





G -12	ARRANGEMENT FOR TRAFFIC DURING CONSTRUCTION (only when necessary)



G-12.1	General Arrangement



The Contractor or the Users’ Group shall be responsible for carrying out work on the road with minimum interference to the traffic as well as without affecting the satisfactory execution of the construction works.  While the improvement works of the rural road are in progress, the construction party shall follow the respective directions issued by the Engineer.  A passage of traffic either along a part of the existing carriageway or along a temporary diversion  shall be opened prior to the closure of road section for improvements.



G-12.2	Traffic Passage along a part of the Existing Carriageway under Improvement



This situation will occur when an existing road is subjected to the following improvements:

widening of the carriageway;

strengthening of the existing pavement;

reconstruction or repair of cross-drainage works, etc.

and where a part of the road width provides enough space for such work, leaving the remaining part for traffic.  To make room for this passage of traffic, the shoulder is often required to be widened; levelled; dressed and maintained throughout the duration of work.  This work needs to be done to the satisfaction of the Engineer.



For works in long continuous stretches, passing passage of 20 m X 6 m inclusive of the width of the existing carriageway shall be provided at 500 m intervals or as directed by the Engineer.



G-12.3	Traffic Passage along a Temporary Diversion (only when necessary)



Where a passage for traffic on a part of the carriageway is not possible, a temporary diversion closer to the road alignment needs to be opened.  The necessary temporary crossings shall be provided on the approval of Engineer.



G-12.4	Traffic Safety and Control (only when necessary)



During the construction of road, the party responsible for the construction shall ensure the safety of traffic.  In this regard, the construction party shall provide, erect and maintain the necessary

barricades

signs

markings

flags

lights and flag men, etc.

to provide the correct information to the vehicles in order to ensure the safety of approaching and passing traffic.



A phased programme for the diversion of traffic shall be drawn up with the Engineer prior to the commencement of work.  Where a part of the carriageway becomes inadequate for two lane traffic, one-way traffic operation shall be established.  Suitable regulatory or warning signs shall be placed on both approaches to provide necessary guidance to the road users.



Upon the approval of Engineer, the signs on each approach shall be placed as follows:

one, close to the point where transition of carriageway begins, and

the other, 120 m away.



G-12.5	Maintenance of Diversion and Traffic Control Devices



All the diversion and traffic control devices which are mentioned in paragraph G-12.4 shall be well maintained to the satisfaction of the Engineer.



G-12.6	Measurements for Payment



Measurement of the above works shall be done in the following ways:



	(a)	Incidental to the Contracted Work	:	The works performed in respect of maintaining an uninterrupted traffic flow through the section of road under improvements shall be considered as incidental to the contracted works with the exclusion of provisional works.



	(b)	Provisional Works	:	Temporary diversions, initial dressing of the shoulders and additional passing passages.



	The former shall be paid from the contracted sum and the latter from the provisional sum.





G -13	GENERAL RULES FOR THE MEASUREMENT OF WORKS FOR PAYMENT



G-13.1	General



Measurements of works shall be done in metric system.

Procedure for the measurements of works under item rate contract is usually defined in the general conditions of contract.  For lump-sum contracts and turn key contracts, the procedure shall be defined under the special provisions of the contract.

The measurements and computations of works shall be carried out to the nearest of the following limits:



�length and breadth (for each 30 m length or less)



�height/depth/thickness of earthwork, sub-bases, bases,

surfacing and structures (for each 15 m or less)

�

areas (for each 1 m2 or less)

�

volumetric quantity (for each 1 m3 or less)



4.	Dimensions of completed works are recorded in the following sequential orders - (i) length; width/breadth; or (ii) height/depth/thickness.



G-13.2	Measurement of Lead for Materials



Where there is a provision for separate payment with regard to additional lead, the measurement of which shall be taken over the shortest practicable route irrespective of which route has been taken in actual practice.  Decision on this regard shall be made by the Engineer of the project.  Lead measurements shall be taken along the slope of the route.



For additional lead payment purposes, the unit lengths of lead distances shall be as follows:



for distances up to and including 200 m�50 m�����for distances exceeding 200 m, but not exceeding 1 km�200 m��Note :	When the distance exceeds 1 km, the norms applicable for transportation shall be used.  Refer to Volume IV of WORK NORMS for Labour-based Construction Works of Agricultural and Rural Roads��

Unit length shall be reckoned as one, if it is half or above.



Unit length shall be ignored, if it is less than half of the unit length.



The distances mentioned above are to be understood as those in addition to the initial lead covered by the item rate.



Source of materials shall be divided into number of blocks.  For each block, the lead length for payment shall be measured from the centre of the block at source to the centre of the block at placing.



G-13.3	Measurement of Pavement Thickness when making the payment on Volume Basis



If the payment for sub-base/base/pavement is to be made on volume basis, then the measurement procedure shall be as follows:



�Level measurements shall be taken before and after the construction.������Level measurements shall be taken at the points (either side) which are 0.75 m away from the centre line of the carriageway.  These points should be at 10m intervals longitudinally.  The longitudinal distance may vary as per the decision of Engineer as and when required.���Suitable reference lines shall be established along the edges of carriageway in the form of wooden spikes or embedded bricks/stones.  This will clearly define the measured sub-base/base/pavement width.������In the case of widening, at least one level line shall be taken along each strip of widening.  ������The average thickness of the pavement course (there may be several layers in one course) in any area shall be the arithmetical mean of the level differences (before and after construction) at all grid points falling in that area.  Each thickness shall be confirmed with the design or the field-level instructions given by the Engineer.������As a cross check to the level measurements, the Engineer is authorised to measure the thickness of any grid point by making cores or holes, if required.��

G-13.4	Measurement of Pavement Thickness when making the payment on Area Basis



	Engineer could use suitable penetration gauge at regular intervals to measure the thickness of the sub-base/base/pavement on ad-hoc basis.  He/she may employ any other methods which are in use for the determination of thickness.  When the thickness is confirmed with the design, the payment could be made by taking the area measurements.  





G -14	SCOPE OF RATES FOR DIFFERENT FORM OF CONTRACTS



For Labour Contract�The unit item rate (quoted/agreed) shall be taken as the rate for finished work covering labour component only.  Required tools, plant and equipment shall be either provided or compensated by the client as per the Engineer’s Cost-estimate.  This basically applies for Users’ Groups and Local Labour Groups.

��For Item Rate Contract�The unit item rate (quoted or contracted) shall be taken as the rate for completing the work to the requirements of the Specifications.  It includes full compensation for all the operations detailed in the relevant sections of these Specifications under the clause-“Rates”.  It covers components such as labour, material, wastage, precautionary measures, preparatory work, temporary arrangements, etc.  However, the components such as tools, plant, equipment, profits, taxes as well as liabilities, obligations and risks shall be covered separately by respective quotations made in the Contractor’s bid.  This applies for Contractors.��
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EARTHEN SHOULDER



CARRIAGEWAY WIDTH



ROADWAY WIDTH



WEARING COURSE/SURFACING



FORMATION

LEVEL



BASE



SUB-BASE



SUBGRADE



EMBANKMENT



10 mm



5 mm



0.005 m2



0.005 m3










