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SPECIFICATIONS 

SPECIAL PROVISIONS 

SP-01  DESCRIPTION OF THE PROJECT 

i) Location of the project 

 The Sumari Payan Dam is proposed on Sumari Toi in district Kohat. The dam site 

is approximately 13.5 miles South West of Kohat city and about 1 mile South-

West of Sumari Payan village. Northing and Easting of the dam are 33 27’ 05” 

and 71 15’ 47” respectively. 

ii) Site of works 

 The site of works is the area for Construction of Sumari Payan Dam within the 

right-of-way lines, boundaries and limits shown on the Drawings and such 

additional areas adjacent there to as may be designated under the Contract 

Documents, and all such areas and additional areas shall be included in the site 

as defined in Clause 1.1 of the Conditions of Contract.  

 Within the areas which may from time to time be defined as the Site, the 

Contractor shall carry out and perform the construction of the works and subject to 

the approval of the Engineer will be permitted to construct diversion works, road 

ways / access road, camps buildings and temporary works which he may be 

required for the construction of the works. If the Contractor wishes to use any land 

other than as aforesaid for construction of camps or for any other Contract 

purposes, the Contractor shall make all necessary arrangements with the owner 

thereof and shall bear all rentals or other costs connected therewith. 

 The Employer will give to the Contractor possession of as much of the areas 

designated and defined as the site and shown on the drawings as may be 

required to implement the works when the Engineer’s order to commence work is 

given.  

 The site is subjected to seismic disturbances, rain storms and floods. Attention is 

drawn to the necessity for allowing for these factors in the design and specification 

of temporary works, materials, plant and equipment for which the Contractor may 

be responsible.    
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SP-02 PROJECT FEATURES 

i) Work by Contractor 

 The scope of work under this contract consists of furnishing all plant, labour, 

equipment, superintendence and other services and facilities required for 

completion and maintenance of Sumari Payan Dam, as required in the contract. 

The contractor shall also furnish all the materials required for the works. The 

project features under this contract will consist of Main Dam, Spillway, Outlet 

Structure, Irrigation Channel & Structures, Relocation of Road and Chowkidar 

Hut,. Following are the principal features of the works to be persecuted, which 

shall be of capacities and sizes as shown in the contract document. 

1) Main Dam 

 Earth core Rock fill dam with positive cut off is proposed and designed 

for Sumari Payan Dam keeping in view the availability of materials and 

site topography. The dam is about 2066 ft. long at the top and 71 ft. 

maximum height above nullah bed. The embankment sections will have 

2.5H: 1 upstream slope and 2H: 1V downstream slope with crest width 

of 25 ft. 

2) Spillway 

 The spillway of a 211.7 ft. width with crest elevation at 1825 ft. a.m.s.l is, 

designed for 500 years return period routed outflow flood discharge of 

38,508 cusecs with a maximum flood surcharge of 7.5.7 ft. 

3) Outlet Structure 

 An intake structure is provided of about 2.5 ft dia pipe with intake 

structure in upstream side and a valve chamber and an impact type 

stilling basin and the stilling basin well on the downstream side. 

4) Irrigation Canal and Affiliated Structures 

 An irrigation system comprising of canal and structures shall be 

constructed to carry the design discharge to the command area of 2200 

acres. The design discharge of the canal is 12.77 cfs and length of Main 

canal is 19,000 ft and length of Minor canal is 9,300 ft. 

5) Approach Road 

 Approach Road to the dam site shall be constructed by the Contractor 

using the existing road in such a way that shortest possible path that 

requires minimum excavation is constructed. 

 Details can be seen in the bid drawings (Vol. II) 
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SP-03 DRAWINGS  

i) Drawings in Contract  

 The Drawings entitled Sumari Payan Dam herein after referred to as Bid 

Drawings; show the scope of work to be performed by the Contractor. The Bid 

Drawings shall not be used as a basis for fabrication or construction but may be 

used for planning, scheduling and placing preliminary orders for materials, subject 

to corrections based on the future issue of Drawings as provided under sub-clause 

SP – 03 (ii), Construction Drawings. Any other drawings which are issued as 

Addenda before opening of Bids shall become part of this list.  

ii) Construction Drawings  

 After award of Contract, the Bid Drawings will be replaced by drawings issued by 

the Engineer for construction, with the supplementary specifications as may be 

necessary. The Drawings issued for construction will include Bid Drawings 

reissued, Bid Drawings as may be modified, and additional drawings as required 

to develop in greater detail the construction required and shall be referred to 

hereinafter as Construction Drawings. The Construction Drawings will be drawings 

from which shop erection, concrete placing, formwork or other detailed drawings 

shall be prepared by the Contractor. The work shall be executed in conformity with 

the Construction Drawings.  

iii) Definition of Term Drawings  

 The term Drawings as used throughout the Specifications apply to both the Bid 

Drawing defined in sub-clause SP – 03 (i), Drawings in Contract and to the 

drawings issued for construction as described in sub-clause SP – 03 (ii), 

Construction Drawings.  

iv) Checking of Drawings  

 The Contractor shall check all Construction Drawings carefully as soon as 

practicable after receipt thereof and shall promptly advise the Engineer of any 

errors or omission.  

v) Copies of Drawings and Specifications  

 Drawings and Specifications will be issued to the Contractor as follows:  

1. Bid Drawings  

 Sets of Bid Drawings will be provided at cost of reproduction upon 

written request of the contractor.  
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2. New Construction Drawings  

 Two copies of each drawing (free of charge) will be provided to the 

Contractor.  

3. Specifications  

 Sets of Specifications will be provided at cost fixed by Engineer upon 

written request of the Contractor.  

vi) Drawings to be furnished by the Contractor  

1. Shop Drawings  

 All shop drawings required for the work (except reinforcing steel bending 

and cutting drawings and such drawings as are specified to be furnished 

by others under separate contracts) including field erection layout and 

construction detail drawings shall be furnished by the Contractor for 

approval of the Engineer. All more detail drawings are necessary to 

complete any part of the work, such detailed drawing shall be prepared 

by the Contractor and submitted to the Engineer for approval. All 

drawings shall be completed and shall be submitted in due time and in 

logical order to facilitate proper coordination. All drawings submitted and 

approved will form part of the Contract.  

2. Lift Drawings 

 Not less than fifteen calendar days prior to starting construction of any 

lift or other placement of concrete the Contractor shall submit to the 

Engineer for approval, detailed drawings hereinafter called lift drawings 

to such scale as to show clearly all recesses openings and embedded 

work including embedded structural, mechanical and electrical items, in 

each lift or placement in sufficient detail for proper prosecution of the 

work. Lift drawings shall be submitted for every lift or other placement of 

concrete.  

3. Camp Layout Drawings  

 Three prints of drawings showing the layout of the Contractor’s camps 

with locations of his offices, labour camps, workshops, stores, sheds, 

yards and the constructional plant which the Contractor proposes to use 

on the works shall be submitted by the Contractor to Engineer for 

review. The drawings shall be submitted sufficiently in time to permit 

adequate review by the Engineer. Two sets of the drawings will be 

retained by the Engineer and one set will be returned to the Contractor 

with comments.  
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4. Other Drawings  

 Drawings showing proposed methods of construction for Temporary 

Works and other drawings additional to those referred to hereinabove, 

required by the Specifications, shall also be submitted to the Engineer 

for approval.  

5. Ownership of Drawings  

 All the drawings, bill of materials and any other information or 

documents furnished by the Contractor shall become the property of the 

Employer and shall be non-returnable.  

vii) Submission and Approval  

1. Drawings for Approval  

 The Contractor shall send drawings requiring approval obtaining of the 

Engineer by air mail as follows:  

 Project Manager      1 reproducible and  

        2 prints  

 With copy to  

 Resident Engineer      One Print   

 Within fifteen calendar days after receipt, the Engineer will send one 

copy to the Contractor marked “Approved”. “Approved Except as Noted” 

or “Returned for Correction”. The notation “Approved” and “Approved 

Except as Noted” will authorize the Contractor to proceed with the 

fabrication of the materials and equipment or construction work covered 

by such drawings subject to the corrections, if any indicated thereon.  

 When prints of drawings have been “Returned for Correction” the 

Contractor shall make the necessary revisions on the drawings and shall 

resubmit prints for approval in the same manner as for new drawings.  

Every revision made during the life of the Contract shall be shown by 

number, date and subject in a revision block.  

2. Work Prior to Approval 

 Any work done prior to the approval of drawings shall be at the 

Contractor’s risk. The engineer shall have the right to request any 

additional details and to require the Contractor to make any changes in 

the design which are necessary to conform to the provisions and intent 

of these Specifications without additional cost to the Employer. The 

approval of the drawings by the Engineer shall not be construed as a 
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complete check but satisfactory. Approval by the Engineer of the 

Contractor’s drawings shall not be held to relieve the Contractor of the 

obligation to meet all the requirements of these Specifications or of the 

responsibility for the correctness of the Contractor’s drawings or of the 

responsibility for correct fit of assembled parts in final position or of the 

responsibility for the adequacy of method of construction.  

3. Sequence of Submission  

 The sequence of submission of all drawings shall be such that all 

information is available for checking each drawing when it is received. 

All drawings submitted for approval shall be provided with a blank white 

space approximately 100 mm in height by 200 mm in width near the 

lower right-hand corner to be used for notations by the Engineer.  

4. Approved Drawings  

 All approved Drawings and data shall form part of the Contract. If 

revisions are made after a drawing has been approved, the Contractor 

shall furnish for approval additional copies as specified for the initial 

submission, subsequent to each revision. The contractor shall distribute 

approved drawings by air mail to the addresses as follows:  

1. Director General Small Dams    1 reproducible and  

 Irrigation Department    2 prints  

 Government of Khyber Pakhtunkhwa 

2. Director (South), Directorate General Small Dams,  2 prints 

 Irrigation Department      

 Government of Khyber Pakhtunkhwa 

3. Project Manager      1 reproducible and  

        2 prints  

4. Resident Engineer     Two prints 

The distribution may be varied in the course of the Contract.    

viii) Record Drawings  

 The Contractor shall during the progress of the work, keep a record of all changes 

in and corrections to the designs and layouts shown on the drawings. The 

Contractor shall prepare the record drawings under the supervision of the 

Engineer. The Contractor shall furnish to the Engineer three copies of all the 

record drawings after approval by the Engineer.  

ix) Drawings, Data, Correspondence – Language  

 Unless otherwise approved by the Engineer all drawings, data correspondence 
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and other submissions made by the contractor shall be in the English language.  

SP-04 LAYOUT OF WORK AND SURVEYS  

i) Reference Points, Lines and Levels  

 The Engineer will layout a reference line or lines in the field with accompanying 

points and bench marks with the assistance of surveyors / equipment, labour and 

materials provided by the Contractor. The Contractor shall establish all permanent 

reference points for construction control as a consequence of this work.  

ii) Verification  

 The Engineer may make check as the work progresses to verify lines and grades 

established by the Contractor and to determine the conformance of the work as it 

progresses with the requirements of Specifications and Drawings. Such checking 

by the Engineer shall not relieve the contractor of his responsibility to perform all 

work in accordance with the Drawings and Specifications and the lines and grades 

given therein.  

SP-05 ABBREVIATIONS OF STANDARDS  

 Standard specifications and codes of the following listed authorities wherever cited herein 

are referred to by use of the acronyms shown below. All materials and workmanship shall 

comply with requirements of latest revisions of applicable codes.  

1. American National Standards Institute, Inc.  ANSI 

2. American Society for Testing and Materials  ASTM 

3. American Association of State Highway &   

 Transport Officials  AASHTO 

4. British Standards Institution  BS 

5. American Standards Association  ASA 

6. American Concrete Institute  ACI 

7. United States Bureau of Reclamation  USBR 

8. Steel Structures Painting Council  SSPC 

9. National Electrical Manufacturers Association  NEMA 

10. Insulated Power Cable Engineers Association  IPCEA 

11. American Society of Mechanical Engineers  ASME 

12. American Welding Society  AWS 

13. American Water Works Association  AWWA 
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14. American Institute of Steel Construction  AISC 

15. Federal Highway Administration  FHWA 

16. American Institute of Architects  AIA 

17. American Society of Civil Engineers  ASCE 

18. American Wood Preservers Association  AWPA 

19. American Wire Gauge  AWG 

SP-06 STANDARDS OTHER THAN THOSE SPECIFIED  

 Where requirements for materials or equipment are specified by reference to a standard 

which has its origin in one country, it is not the intention to restrict the requirements solely to 

that standard and that country. Other standards including standards of other countries will 

be accepted provided the requirements thereof in the sole opinion of the Engineer are at 

least equal to the requirements of the standard specified. The Contractor may propose to 

the Engineer an equivalent standard other than that specified in which case he shall submit 

the proposed standard and all other information required by the Clause SP-07 and shall 

submit written proof that his proposed standard is equivalent in all significant respects to the 

standard specified.  

SP-07 APPROVAL OF MATERIALS, EQUIPMENT AND WORKMANSHIP  

i. Manufacturer’s Certificate of Compliance  

 In the case of standard labelled stock products of standard manufacture, which 

have a record of satisfactory performance in similar work over a period of not less 

than two years, the Engineer may accept a notarized statement from the 

manufacturer certifying that the product conforms to the applicable specifications.  

ii. Mill Certificates  

 In the case of materials for which such practice is usual, the Engineer may accept 

the manufacturer’s certified mill and laboratory certificate.  

iii. Testing Laboratory Certificate  

 The Engineer may accept a certificate from a commercial testing laboratory, 

satisfactory to him, certifying that the product has been tested within a period 

acceptable to the Engineer and that it conforms to the requirements of the 

Specifications. 

iv. Service Record 

 If a demonstrable satisfactory service record is available for a material, certain 

specified tests may be waived by the Engineer. 

v. Cost 
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 The cost of any additional laboratory field and shop tests required through the 

resubmission of samples because of failure to comply with the Specifications shall 

be borne by the Contractor and will be deducted from any money due to him. 

SP-08 INSPECTION 

 All material and equipment furnished and all work performed by the Contractor shall be 

subject to inspection by the Engineer at all times and in all states of completion both off-site 

and on-site. The Contractor shall furnish promptly, without additional charge, all facilities, 

labour and material reasonably needed by the Engineer to perform such inspection and 

tests. Selected materials and equipment may be inspected at the source e.g. borrow area, 

manufacturer’s plant etc. as well as at the Site. Acceptance of materials and equipment or 

the waiving of inspection thereof shall in no way relieve the Contractor of the responsibility 

for furnishing materials and equipment meeting the requirements of the Contract. 

SP-09 CONSTRUCTION SCHEDULE 

i. Schedule to be provided 

 The Contractor shall carry out the Works in accordance with the dates specified in 

the Bid. Pursuant to Clause 14.1 of the Conditions of Contract, programme to be 

furnished, the Contractor shall within 15 days of the Order to Proceed submit to 

the Engineer for approval his proposed Schedule for construction and completion 

of the works. 

ii. Form of Schedule 

 The schedule shall be in a form acceptable to the Engineer 

 Activities shown on the schedule shall consist not only of the actual construction 

operations but shall also include the submittal and approval of drawings and 

samples, procurement of materials and equipment, and installation and testing of 

major and critical items. 

iii. Shipping of Materials and Equipment to the Site 

 In preparing the Schedule, the Contractor shall fully take into account the 

requirements, limitations and possibilities of ocean or air freight, inland and rail 

transportation etc. Progress of all shipments to the site shall be continuously 

monitored and the Contractor shall provide staff or agents to expedite all 

shipments and ensure compliance with the approved schedule. 

iv. Approved Schedule 

 After initial approval by the Engineer the Contractor shall monitor the Schedule 
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.and regularly but at intervals not exceeding 90 days submit copies for the 

information of the Engineer. All revisions shall be accompanied by an explanation 

of the reasons for the change(s). Any required as a result of the Engineer’s review 

or of changes in the overall project schedule shall be executed by the Contractor 

within 15 days of receipt of the Engineer’s notice that such a revision is required. 

The schedule shall govern for such purposes as determination of extension of 

time, as the Engineer may require. 

SP-10 CONTRACTOR’S CAMP AND SITE FACILITIES TO BE PROVIDED BY THE 

CONTRACTOR - CONSTRUCTION AND MAINTENANCE 

i. The Contractor’s camps shall comply with the rules of the Pakistan Labour Camp 

Rules, (latest edition), issued by the Pakistan Health, Welfare and Local 

Government Department and the requirements therein set forth.  

ii. The Contractor shall establish his own material testing laboratory near the dam 

site. He shall provide all equipment required to perform tests attached as Annex-1.  

iii. The Contractor with the approval of the Engineer shall provide and maintain such 

haulage and access roads, as are necessary for construction of the works. It shall 

also include access road to the dam site. Construction and maintenance of haul 

and access roads will not be measured for payment. 

iv. No separate payment will be made for any of the construction for Contractor’s 

camps and utilities and their maintenance, and other facilities for use of the 

Engineer and Employer under these specifications, and all cost therefore shall be 

included in the unit rates bided for the items of the Bill of Quantities under this 

Contract. 

v. Vacating Camp 

 At such time when portions of the facilities provided by the Contractor are no 

longer required for the execution of the work, and in accordance with a schedule 

of time and the instructions furnished by the Engineer, the Contractor shall vacate 

and hand over to the employer in reasonably good condition, fair wear and tear 

considered, all buildings, housing, area improvements, utility systems, equipment, 

furniture and other facilities including furnishings and supplies constructed and 

provided as part of the facilities, except 

 The Contractor’s construction and fabricating equipment, tools and supplies, and 

 Such temporary buildings and facilities as may be specifically designated by the 

Engineer for removal by the Contractor. 

SP-11 WATER FOR CONSTRUCTION AND OTHER USES 

 It is expressly expounded that the Contractor shall make his own investigations and 

arrangements for procurement and supply of water for construction and other uses. The 

Employer shall not accept any responsibility or entertain any claims by the Contractor due to 

non- availability of sufficient quantity or required quality of water. 

SP-12 WEATHER CONDITIONS 
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 The Contractor shall be deemed to have taken all possible weather and river flow conditions 

into account when preparing his bid and shall not be entitled to extra payment by reason of 

the occurrence or effect of excessive rainfall, drought, temperature or humidity, high winds, 

floods or any other meteorological phenomenon. 

SP-13 ASSISTANCE FOR ENGINEER/CLIENT 

i.  The Contractor shall provide for the use of the Engineer whenever required during 

the Contract, all chainmen, staff men, labourers, tradesmen, technicians, 

instruments, apparatus, protective head gear and other equipment as the Engineer 

deems necessary for the execution of his duties in connection with the Contract. 

The Contractor shall be solely responsible for all such instruments and apparatus 

and shall ensure that they are at all times in good repair and adjustment. 

All equipment other than expendable items shall revert to the Contractor on 

completion of the Works. 

No separate payment will be made for the work done pursuant to this Clause. 

II.    ASSISTANCE FOR CLIENT & CONSULTANTS STAFF 

Contractor shall provide one double cabin (4x4) Toyota pick-up for the use of client 

and one double cabin (4x4) Toyota pick-up for the use of consultants during 

currency of the project along with driver, POL, maintenance etc. No separate 

payment will be made for providing of vehicles and all cost therefore shall be 

included in the unit rates bided for the items of the Bill of Quantities under this 

Contract. 

SP-14 STORAGE AND USE OF EXPLOSIVES 

i. Explosives shall be stored, transported, handled and used in accordance with the 

law. The Contractor shall comply with all special rules and regulations that may be 

made by the authorities having jurisdiction, and by the Engineer, regarding 

construction of, and storage in magazines, precautions on blasting work, and the 

like. The Contractor will be held responsible to the Employer for all claims for 

damage caused. 

ii. Explosives and detonators shall not be transported in the same vehicle. 

Explosives shall be stored in suitable magazines in an approved location. 

Detonators shall be kept in a separate magazine. The magazine shall be plainly 

marked with large letters EXPLOSIVES — DANGEROUS in English and Urdu and 

shall be locked and guarded at all times. Keys to unlock the magazines shall be 

kept only by magazine keepers. Each magazine shall have around it a clear area 

suitably barricaded with a security fence.  

iii. Before starting any drilling and blasting of rock the Contractor shall submit his 

proposed plan in writing for such operations to the Engineer for approval, shall not 

deviate there from without the written permission of the Engineer. The 

Contractor’s plan shall include statement of maximum safe distance; means of 

protection of concrete and other works and structures, all of which shall be 

compatible with good practices as indicated in the approved safety manuals and 

other approved publications. Approval by the Engineer of the Contractor’s plan of 
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operation shall in no case relieve the Contractor of full responsibility for the entire 

drilling and blasting operation, including the safety of persons and the work. 

iv. The Contractor shall satisfactorily cover shots in open cut excavation as may be 

required to prevent damage to the works and injury to persons, and shall take 

extra precautions on all blasting work when required by the Engineer. Flagmen 

shall be employed by the Contractor to warn of pending blasts, and no radios shall 

be operated in the proximity of blasting operation. 

 The Contractor shall blast to the extent approved in a manner which will not open 

seams nor crack or otherwise damage the rock outside of the prescribed limits of 

excavation, nor unduly shake up the ground and make it unstable, nor injure 

concrete already placed or existing structures at the Site or in the vicinity thereof, 

nor in any way affect foundation and other rock and soil that is grouted. 

Whenever, in the Engineer’s opinion, the Contractor’s blasting operations may 

cause damage to rock against which concrete is to be placed, or rock that has 

been grouted, or otherwise cause damage, the Contractor shall drill shorter holes 

and use lighter charges or use mechanical rock removal or other suitable methods 

to complete the excavation. 

SP-15 VENTILATION AND DUST CONTROL 

 The Contractor shall keep the air of the excavations and other spaces in a condition suitable 

for the health of men and clear enough for surveying operations. 

SP-16 PHOTOGRAPHS 

 No photographs of the Site of the Works or any part thereof shall be published or otherwise 

circulated without the permission of the Engineer. 

 No such permission shall exempt the Contactor from complying with any statutory 

provisions in regard to the taking and publication of photographs.  

SP-17 PROVIDES SECURITY GUARDS & MANPOWER FOR EMPLOYER & 

ENGINEER/ENGINEER REPRESENTATIVE OFFICES ALONG WITH SERVICE 

CHARGES. 

 Contractor shall provide security guards for the office of Employer and Engineer/Engineer 

representative to ensure proper security. The security guards shall perform the duties in 

three shifts. The guard provided should be from security agency have necessary approval of 

the Interior Ministry and Home Department of KP Government.   

All the payments to the security agency shall be borne by contractor. 
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SP-18 DIRECTED AND REQUIRED 

 Unless otherwise stated, wherever in the Specifications or upon the Drawings, the words 

‘directed’, ‘required’, ‘permitted’,’ ordered’, ‘designated’, ’prescribed’ or words of like import 

are used it shall be understood that the ‘direction’, ‘requirement’, ‘permission’, ‘order’, 

‘designation’ or ‘prescription’ of the Engineer is intended and similarly the words approved 

acceptable satisfactory or words of like import shall mean approved by or acceptable or 

satisfactory to the Engineer. 

SP-19 CONTRACTOR TO COOPERATE WITH OTHERS 

 Pursuant to Clause 31.2 of the Conditions of Contract, the Contractor shall coordinate his 

work with that of other Contractors/Sub-Contractors at the Site to whatever extent may be 

necessary to complete the Project in accordance with the Schedule, the Drawings and 

Specifications and the requirements of the Engineer. Should a disagreement or dispute 

arise between the Contractor, and any of the other Contractor / Sub-Contractors, the same 

shall be submitted without delay to the Engineer for his decision. Upon such decision, the 

Contractor, and the other Contractor / Sub Contractors shall proceed with the work in 

accordance therewith, immediately.  

SP-20 PROGRESS REPORTS AND PHOTOGRAPHS 

 On the Tenth day of each month the Contractor shall submit four copies of a detailed written 

report in a form acceptable to the Engineer of the progress of the work during the preceding 

month. The report shall show, among such other data as the Engineer may request, the 

percentage of each type of work completed during the month and the total percentages of 

completion as of the date of the report. The Contractor shall also supply to the Engineer 

8x10 colour photographs of the work in progress throughout the Contract period. The 

photographs shall be taken at the start and completion of each major component of the work 

and at other times as directed by the Engineer to show the progress of the Project and each 

feature thereof. The Contractor shall provide one negative and four glossy prints of each 

photograph monthly. Only clear, sharply defined photographs will be accepted. No separate 

payment will be made for work done pursuant to this Clause. 

SP-21 SAFETY AND HEALTH 

i. General 

 In prosecuting the work, the Contractor shall provide working conditions on each 

operation that shall be safe and healthful as the nature of that operation permits. 

The crushing of rock, the dumping of stone, the mixing of concrete and handling of 

cement, steel and other materials shall be so conducted that these operations will 

not be injurious to life, limb or health. All work shall be performed in: accordance 
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with applicable local and national law, codes requirements and regulations 

including safety, health, welfare of persons and others. 

ii. Accident and Fire Prevention 

 The Contractor shall enforce rules and regulations for the safe prosecution of the 

work in order to avoid preventable accidents and to minimize injuries to his 

employees and those of the Employer, the Engineer and other third Parties work 

areas shall be adequately posted with safety signs and posters. Machinery and 

equipment shall be guarded and all hazards eliminated. All reasonable 

precautions shall be taken against fire, and provisions shall be made for the 

expeditious extinguishing thereof. 

 In addition to the reports which the Contractor may be required to file under the 

law he shall file with the Engineer on or before the tenth day of each month, a 

report giving the total force employed on this Contract in man-days during the 

previous calendar month, the number and character of all accidents resulting in 

loss of time, and any other information on classification of employees, injuries 

received on the work and disabilities arising there from that may be required by 

the Engineer. 

 During the entire period of his operations at the site, the Contractor shall be 

required to make arrangements for providing emergency medical treatment 

including first aid treatment and approved qualified personnel to administer such 

treatment to all injured persons including the Employer’s and Engineer’s 

personnel. The Contractor shall designate one or more approved competent 

licensed physicians who shall at all times be ready to supply medical and surgical 

services. The Contractor shall submit for the approval of the Engineer and upon 

such approval install a means of rapidly summoning the physicians to the site of 

an accident or fire. 

SP-22 RESTRICTION OF WORKMEN TO SITE 

 The Contractor shall restrict his work men to the Site and prevent trespass into adjoining 

property and completed parts of the works and shall take all necessary precautions to 

prevent and indemnify the Employer against any damages arising from nuisance of any 

kind. 

SP-23 PROTECTION CHARGES AND TRIBAL ROYALTIES 

 The Contractor or any of his sub-contractors shall be responsible for the payment of 
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protection charges and tribal royalties, if so required to be paid in accordance with any 

locally established tradition custom or practice and the rates and prices stated in the priced 

Bill of Quantities shall be deemed to cover all such protection charges, tribal royalties and 

other such payments. 

SP-24 MOBILIZATION ADVANCE 

 An interest free mobilization advance is to be paid under Clause 60.12 of the conditions of 

Contract Part-Il, to compensate the Contractor for operation including, but not limited to, any 

necessary mobilization expenses for all equipment, related components and supplies and 

delivery to the Site; those necessary for the interim salaries and the movement or 

personnel, household effects, supplies and incidentals to the project site, for site 

preparation, the establishment of workshops, storage, offices, accommodation, services and 

other facilities deemed to be required under the Contract; and for any other work and 

operation which must be performed or costs which must be incurred prior to the initiation of 

works under the Contract. The advance payment shall be repaid by the Contractor in 

accordance with Clause 60.12 of condition of Contract Part-Il. 

SP-25 COMMUNICATION TO THE ENGINEERS 

 The Contractor shall address all communications as follows: 

1. The Engineer 

 Director (South), Directorate General Small Dams, Irrigation Department , 

Government of Khyber Pakhtunkhwa. 

2. Engineer’s Representative 

 With copy to 

3. Resident Engineer 

SP-26 WORK DONE AFTER COMPLETION DATE 

 The contractor’s obligation to provide facilities and services to the personnel and officers of 

the Employer, the Engineer and other contractors will terminate upon date of the final 

Certificate of Completion. However, if directed by the engineer, the contractor shall continue 

such work to the extent directed by the Engineer for an additional period of up to twelve 

months. Payment for such additional work will be made under the provisional sum for the 

item, Continuation of the Contractor-Provided Services. No payment under this Clause will 

be made for those parts of the Contractor’s camp and other facilities, which he requires for 

his own use during the Defects Liability Period. 

 The aforementioned schedule of time and instructions will require handing over of certain 
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portions of the facilities on the date of final Certificate of Completion. The Contractor will be 

permitted to retain possession of and use such portions of the camp as he may reasonably 

require to carry out his obligations and work remaining under the Contract after the date of 

the final Certificate of Completion and shall hand over such portions to the Employer when 

no longer needed during the Defects Liability Period. 

SP-27 MEASUREMENT AND PAYMENT 

 General 

 Unless specifically provided, all works/services required to be provided under Special 

Provisions, shall be deemed to be included in the unit rates of Bill of Quantities and no 

separate measurement or payment shall be made. 

SP-28 DECISION OF EMPLOYER 

 In these Clauses, if there is anything repugnant to the conditions of Contract then decision 

of the Employer shall be final. 

SP-29 ADDITIONS TO AND DELETIONS FROM CLAUSES 

 Employer has the right of making any additions to and/or deletions from any conditions of 

contract special provisions, Technical Specifications and any other document forming a part 

of Bid/Contract Documents. 

SP-30 CONSTRUCTION ITEMS 

 Employer has the right to add or delete any item of Construction. 



TECHNICAL SPECIFICATIONS 
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SECTION – 1 

CARE AND HANDLING OF WATER  

1.1 GENERAL  

 This section covers the construction, maintenance, and required removal of structures and 

other facilities, and the performance of all work necessary to Care and Handling of spring 

water, river water, ground water, rain water, flood water, water from any other source, and 

local drainage in connection with entire contract i.e. during construction and maintenance 

periods so that such water does not interfere with the progress or affect the quality of 

construction. The work includes but is not limited to the following: 

i) Construction and Maintenance of coffer dams, Excavation of Diversion Channel, 

ii) Un-watering and handling of water behind coffer dams,  

iii) Dewatering of Foundations and Trenches,  

iv) Care and Handling of river work/water 

1.2 COFFER DAMS 

 Coffer dam shall be constructed if required in accordance with the requirements and as 

specified herein or as directed by the Engineer. The proposed cofferdam section may be 

modified by the Contractor with the approval of the Engineer. The contractor may also 

increase the height of the cofferdam, if necessary, with the prior approval of the Engineer. 

All such construction if carried out shall be at the Contractor's expense. The construction 

shall be carried out in two stages. The construction in Stage-I shall be carried out on the left 

flank of main river up to elevation as directed by the engineer and the flow of the main river 

will pass through the right portion of the river channel. Embankment slopes facing river shall 

be protected by providing temporary stone protection Renomattress parallel to river flows up 

to the elevation as suggested by the engineer in charge. In Stage-II, construction of the dam 

in the river channel shall be started at the advent of dry season. Slope protection 

Renomattress will be removed before undertaking construction of dam in this stage. 

Embankment Dam in Stage-II construction must be completed in all respects prior to the 

next flood season. Engineer’s approval shall be necessary for selection and demarcation of 

the borrow areas. The coffer dam shall be constructed by compacting river bed material. 

Each layer shall have a compacted thickness of 60 cm and shall be subjected to not less 

than two passes of a 10 ton tamping or other approved roller. Trapped water, if any, 

between the main dam and the cofferdams shall be drained off by any method proposed by 

the Contractor and approved by the Engineer. A constant watch shall be maintained by 

Contractor to check and close any leaks through the body or foundation of cofferdams. 

Dewatering arrangements including pumps, if required, shall be provided on the 

downstream of the cofferdams to keep the area dry while placing the embankment fill. 

Cofferdams shall be maintained till such time that the embankment has been completed in 

all respects.  
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 The proposed method of Care and handling of Water is tentative, only for guidance and in 

no way limits the responsibility of the Contractor to provide risk - free care of water. The 

Contractor shall obtain the prior approval of the Engineer for any alternative method of care 

and handling of water. The Contractor shall also obtain the prior approval of the Engineer in 

respect of the date on which he proposes to start the Coffer dam filling, which date shall be 

as soon as practicable after the commencement of the dry season and in accordance with 

the Construction Schedule to be provided by the Contractor. 

1.3 MEASUREMENT AND PAYMENT 

 Care and Handling of Water including Construction of Cofferdams Measurement will be 

made as lump sum of all work acceptably performed under Section SP 1.1 (i), (ii), (iii) and 

(iv) and which is not included for payment under any other item. 

 Payment will be made for the unit measured as provided above at the Contract lump sum 

price for Care and Handling of Water during construction and maintenance and shall 

constitute full compensation for all costs related to care and handling of water during 

construction and maintenance and other works for which payment is not made under other 

items, including review is not made under other items, including review of scheme shown on 

the Drawing, submission for approval, accepted adjustments of scheme, construction 

including excavation and fill for cofferdams and their maintenance dewatering including 

pumping, repair or replacement of damaged work due to flood and other waters, expense 

incidental to over topping of coffer dams, dewatering, re-excavation, refill and all other work 

related to the item. Payment for this item shall be made accordingly to the schedule of 

payment approved by the Engineer.  
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SECTION – 5  

PLAIN AND REINFORCED CONCRETE 

5.1 SCOPE 

 This section covers the manufacturing, forming, transporting, placing, stripping of forms, 

finishing and curing of plain and reinforced normal concrete in the structures included herein 

and as shown in the drawings. The relevant reference standards are listed in sub-sections 

5.31 at the end of this section. 

5.2 SPECIFICATIONS 

 The following codes shall be used. 

5.2.1 Reinforced Concrete 

 Reinforced Concrete will be designed in accordance with the applicable provisions 

of "Building Code Requirements for Reinforced Concrete (ACI 318-89) and 

commentary ACI (318-89) of American Concrete Institute. 

5.2.2 Plain Concrete 

 Design of Structural Plain Concrete will be based upon the relevant provisions of 

"Building Code Requirements for Structural Plain Concrete (ACI 318 - 89) and 

commentary ACI 318 89, of American Concrete Institute. 

5.3 COMPOSITION AND QUALITY 

 Concrete shall be composed of Portland cement, water, fine and coarse aggregates and 

any admixtures as and when specified. The concrete mixes will be designed by the 

Contractor under the supervision of the Engineer who will determine the required quality of 

the concrete for the structures covered by these Specifications. The design strengths of 

concrete for various parts of the structures shall be as shown on the Drawings. 

5.4 CEMENT 

5.4.1 General 

 Generally, Portland cement shall be used for the construction of this Contract. 

 Cement shall be furnished in sacks or in bulk form as approved by the Engineer. 

Unless otherwise permitted, cement from not more than two plants shall be used 

and in general, the product from only one plant shall be used in any particular 

section of the work. No cement recovered through cleaning sacks shall be used. 

5.4.2 Portland Cement 

 Portland cement shall be Pakistani manufactured, unless otherwise approved by the 

Engineer. Portland cement shall conform to Pakistan Standard 232 or British 

Standard BS-12 1978 or later "Specifications for Ordinary and Rapid Hardening 

Portland Cement" or to ASTM Designation C150-86, "Standard Specifications for 

Portland Cement". 
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5-4.3 Tests 

 Cement shall be sampled at storage site and tested from time to time at the 

discretion of the Engineer in accordance with the ASTM Designation C150-86 or its 

equivalent latest British Standards. Expenses for such tests shall be borne by the 

Contractor. If the tests prove that the cement has become unsatisfactory, it shall be 

removed from the site immediately. Cement which has been in storage at the 

project site longer than four months, shall not be used until re testing proves it to be 

satisfactory. 

5.4.4 Transportation of Cement 

 Transportation of the cement from the factory to the site stores and to the point of 

use shall be accomplished in such a manner that the cement is completely 

protected from exposure to moisture. Cement which has been adversely affected by 

moisture, as determined by the Engineer, shall be rejected. Cement shall be 

delivered in strong and well made paper and cloth sacks, each plainly marked with 

the manufacturer's name, brand, type of cement and the weight of cement 

contained therein. Packages varying more than 3 percent cement from the weight 

marked thereon may be rejected and if the average weight of packages in any 

consignment as shown by weighing fifty packages taken at random, is less than that 

marked on the packages, the entire consignment may be rejected. Packages 

received in broken or damaged condition shall be rejected or may be accepted only 

as fractional packages as determined by the Engineer.  

5.4.5 Storage 

 Cement shall be stored in dry, weather tight and properly ventilated structure. All 

storage facilities shall be subject to approval and shall be such as to permit easy 

access for inspection and Identification of each consignment. Sufficient cement from 

a single source shall be in storage at the work site to complete any lift of concrete 

started. Adequate storage capacity shall be furnished to provide sufficient cement to 

meet the peak needs of the project. Cement in sacks shall be stored on a damp-

proof floor and shall not be piled to a height exceeding 2m (6.5 ft.). 

 The Contractor shall use cement in the approximate chronological order in which it 

is received at the site. All empty sacks shall be promptly disposed of as approved 

by the Engineer. 

 Cement storage facilities shall be emptied and cleaned by the Contractor when so 

directed, however, the interval between required cleanings will normally not be less 

than four months. 

 Suitable accurate scale shall be provided by the Contractor for weighing the cement 

in stores and elsewhere on the work if required, and he shall also furnish all 

necessary test weights. 

5.4.6 Delivery and Usage Record 

 Accurate records of deliveries of cement and its use in the work shall be kept by the 

Contractor. Copies of these records shall be supplied to the Engineer in such a form 

as he may require. 
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5.5 AGGREGATES 

 Materials used as aggregates shall conform to ASTM C33-86 "Specifications for Concrete 

Aggregates" and shall be obtained from sources known to produce satisfactory results for 

the different specified grades of concrete. The use of aggregates from sources which have 

not been approved by the Engineer shall not be permitted. The following tests shall be 

carried out by the Contractor at his own expense to determine the suitability of the material 

for the intended use: 

- Mechanical properties 

- Porosity 

- Organic impurities  

- Clay and Silt contents 

- Abrasion and Soundness  

- Alkali Reactivity Potential  

- Water Soluble Chloride Content 

5.5.1 Fine Aggregate for Concrete 

 Fine aggregate shall conform to provisions of ASTM C33-86 to ensure water 

lightness and chemical resistance where required. 

 Fine aggregate for grade A, B and C of concrete shall be well graded natural sand, 

stone screenings or other inert material of similar characteristics or a combination of 

these. The whole of it shall be perfectly clean, free from coagulated lumps, soft and 

flaky particles, shale alkali, organic matter, loam mica and injurious amount of other 

deleterious substances. Maximum allowable content of silt and other deleterious 

inert-substances is 5 percent. Material derived from stone unsuitable for coarse 

aggregate shall not be used as fine aggregate. Fine aggregate derived from stone 

screenings shall be well shaped, cubical, hard, dense and durable and shall be 

stacked on a platform so as to adequately protect it from dust and other admixtures. 

 Grading for the above specified fine aggregate shall be within the following limits, 

when tested in accordance with ASTM C136 - 84a. 

Sieve Size Percentage Passing (Dry Weight) 

9.5 mm (3/8 in) 

4.75 mm (No. 4) 

2.36 mm (No. 8) 

1.18 mm (No. 16) 

0.60 mm (No. 30) 

0.30 mm (No. 50) 

0.15 mm (No. 100) 

100 

95 to 100 

80 to 100 

50 to 85 

25 to 60 

10 to 30 

2 to 10 

 Fineness Modulus shall range between 2.3 and 2.60. 
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5.5.2 Coarse Aggregate for Concrete 

 Coarse aggregate for grades A, B and C of concrete shall consist of quarried or 

crushed stone/river run gravel or inert material or a combination of these, durable, 

sound, cubical and well shaped, free from soft or friable matter or thin elongated 

pieces, alkali, organic matter or injurious amounts of other deleterious substances. 

Deleterious inert matter shall not exceed 3 percent. 

5.5.3 Storage of Aggregate 

 Each class of aggregate is to be stored separately and the Contractor is to provide 

means of ensuring that aggregates are stored on a suitable hard clean surface or 

platform to prevent contamination from the ground or any other source. 

5.5.4 Proportions of Coarse and Fine Aggregates 

 The nominal ratio of the volume of coarse aggregate to the volume of fine 

aggregate shall be decided by compression test of concrete cylinders to be 

furnished by the Contractor. The Engineer may order these ratios to be varied 

slightly according to the grading of the aggregates by weight, if necessary, so as to 

produce required grading for the mixtures of coarse and fine aggregate. The 

Engineer shall get the tests carried out at the Contractor’s cost.  

 At the beginning of the Works and where there is any change in the coarse or fine 

aggregates or in their source of supply, the Contractor is to have a series of tests on 

cylinders made representative of and marked as to the aggregates and their grading 

and mix of concrete. Such cylinders are to be tested in the laboratory under 

identical conditions, except for small variations in the relative proportions of the 

coarse and fine aggregates up and down from the best proportions derived from the 

sieve analysis. The cylinders are to be tested at 3, 7 and 28 days. 

5.5.5 Water 

 Water for washing aggregates, mixing concrete and curing shall be clean and free 

from harmful matter and shall satisfy the recommendations contained in the 

Appendix of BS 3148-80 or ASTM D596-83 or equivalent. The concentration of 

sulphates and chlorides shall be such that the concrete mix as a whole complies 

with the limits of salts content recommended in the Appendix of BS 3148-80 or 

ASTM D596-83 or equivalent. The Contractor shall make arrangements to protect 

water from direct Sun and contamination by wind-blown materials, The Engineer 

shall order re-testing of water whenever deemed necessary. Water shall meet the 

following requirements: 

Chlorides such as Sodium chloride Max. 500 ppm 

Sulphate such as Sodium Sulphate Max. 1000 ppm 

Impurities Max. 2000 ppm 

Alkali Carbonate and Bicarbonates  Max. 1000 ppm 

 Water for curing concrete shall have a pH value not lower than 6 or greater than 9 

and shall not contain impurities which cause discoloration of concrete, 
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5.6 CONCRETE MIX STRENGTH  

5.6.1 Strength 

 In addition to the mix design parameters pursuant to structural characteristics, 

chemical resistance and durability requirements, the concrete mixes shall also 

conform to the placing systems employed. 

 The concrete shall be one of the following three different grades to be paid for at 

their respective unit prices designated. 

Grade of 
Concrete 

Type of 
Concrete 

Minimum 
Compressive Strength Max. size of 

Aggregate (in) 
Tested at 28 days 

A Normal Structural 
Steel 

3000 - psi 3/4-1.5 

B Massive 3000 - psi  3 

C Plain 1500-2000 - psi 3 

 However, the actual concrete mix requirement shall consist of proportioning and 

mixing for the following strengths when tested in the form of cylinders; test shall be 

made for each grade of concrete. The cylinders are to be made, cured, stored, 

transported and tested in accordance with ASTM C 39 - 86. The tests are to be 

carried out at a testing laboratory approved by the Engineer. All such tests shall be 

carried out at the expense of the Contractor. 

5.6.2 Water Cement Ratio 

 In general, the Engineer 's design will provide for water cement ratios by weight 

(exclusive of water absorbed by the aggregates), which will be determined on the 

basis of producing concrete having suitable workability, density, impermeability, 

durability and the required strength without the use of excessive amounts of 

cement. 

5.6.3 Consistency 

 Proportions of ingredients shall vary to achieve the desired concrete consistencies 

when tested, conforming to the following slump requirements or as desired by the 

Engineer. The slump shall be determined in accordance with ASTM C143-78. 

Use of Concrete Minimum & Maximum Slump (mm) 

Columns, Beams, Slabs and Slabs 

on ground.  

 25 to  75 

 (1”)  (3”) 

Plain or Reinforced Foundations, 

Footings.  

 25 to  100 

 (1”)  (4”) 

 In all cases, the proportions of aggregates for concrete shall be such as to produce 

mixtures which will work readily into the corners and angles of the forms and around 

the reinforcement without permitting the segregation of materials or laitance 

formation. Uniformity in concrete consistency from batch to batch shall be ensured. 
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5.7 MEASUREMENT OF MATERIALS 

 The coarse and fine aggregate are to be weighed or accurately measured to the Engineer's 

satisfaction. In no event they are to be measured by the shovel or barrow. 

5.8 MIXING METHODS 

 The concrete shall be mixed in an approved mechanically operated batch mixer. The mixer 

is hopper and working platforms shall be protected from sun, rain and wind. 

 The aggregates and cement shall be mixed together before adding water until the concrete 

is of even colour and consistency throughout. Dirt and other undesirable substances shall 

be excluded. Water shall not be added indiscriminately from a hose or can. All concrete 

shall be thoroughly mixed by a modern reliable batch mixer to produce maximum output of 

concrete necessary to complete the Works within the specified time without reducing the 

required mixing time. Concrete shall be mixed in the concrete mixers for the duration 

required for uniform distribution of the ingredients to produce a homogenous mass of 

consistent colour but for not less than 1.5 minutes. The mixer shall be operated by trained 

operators, who have previous experience of running and operation of concrete mixers. 

 At the conclusion of mixing, the mixer and all handling plants shall be thoroughly cleaned 

out before the concrete remaining in them has had time to set. 

 No concrete shall be mixed by hand without the Engineer's written consent, and such 

consent shall be given only for small quantities in special circumstances. 

5.9 TEST OF CONCRETE 

5.9.1 Strength Test during the Work 

 Strength tests of the concrete placed during the course of the work will be made by 

the Engineer in an approved laboratory at the Contractor's expense. The Contractor 

shall assist the Engineer in obtaining, for control purposes, such number of 

cylinders and/or beams as the Engineer may direct, but in general, three cylinders 

and/or beams, taken from each 10 to 50 cu.m or fraction thereof, or from each days 

pour, whichever is less of each grade of concrete placed, shall govern. Test 

specimen will be made and cured in accordance with the applicable requirements of 

ASTM Designation C31-87, "Practices for Making and Curing Concrete 

Compressive and Flexural Test Specimens in the Field". Cylinders and beams will 

be tested in accordance with the applicable requirements of ASTM Designation 

C39-86, "Standard Method of Test for Compressive Strength of Cylindrical Concrete 

Specimens" and ASTM Designation C78-81, "Standard Method of Test for Flexural 

Strength of Concrete (Using Simple Beam with Third Point Loading)". The test result 

will be based on the average of the strength of the test specimens except that if one 

specimen in a set of three shows manifest evidence of improper sampling, 

moulding, or testing, the test result will be based on the average of the remaining 

two specimens. If two specimens out of a set of three show such defects, the results 

of the set will be discarded and average strength determined from test results of the 



Sumari Payan Dam  Bidding Documents  

 T.S-V - 48 

other two sets. The standard age of test will be 28 days. If the average of the 

strength test of the specimen cured under laboratory controls, for any portion of the 

work, falls below the minimum allowable compressive or flexural strength at 28 days 

required for the grade of concrete used in that portion, the Engineer may change 

the proportions of the constituents of the concrete, as necessary to secure the 

required strength for the remaining portions of the work. If the average strength of 

the specimens cured under actual field conditions as specified herein before falls 

below the minimum allowable strength, the Engineer will make such changes in the 

conditions for temperature and moisture under which the concrete work is being 

placed and cured as may be necessary to secure the required strength. 

5.9.2 Tests of Hardened Concrete In or Removed from the Structure 

 Where the results of die strength tests of the control specimens indicate the 

concrete as placed does not meet Specification requirements or where there is 

other evidence that the quality of the concrete is below specification requirements, 

core-boring tests will be made by the Engineer in accordance with ASTM 

Designation C42-84a Standard Method of Obtaining and Testing Drilled Cores and 

Sawed Beams of Concrete. In the event that the core-boring test indicates that the 

concrete placed does not conform to the Drawings and Specifications, the 

Contractors shall take measures as prescribed by the Engineer to correct the 

deficiency. If a strength deficiency is found and is due to the Contractor's fault or 

negligence, the entire cost of replacing faulty concrete shall be borne by the 

Contractor who shall also reimburse the Employer for the cost of making tests. 

Otherwise, payment for removing and replacing faulty concrete will be made under 

applicable Items of the Bill of Quantities insofar as they are applicable and as Day 

Work where not classifiable under the Items of the Bill of Quantities. 

5.10 TRANSPORTATION OF CONCRETE 

 Concrete shall be conveyed from mixer to the place of final deposit as rapidly as practicable, 

by methods which will prevent segregation or loss of ingredients and in accordance with the 

latest edition of ACI 304" Recommended Practice for Measuring, Mixing, Transporting and 

Placing Concrete". 

 Any wet batch hopper through which the concrete passes shall be conical in shape. There 

shall be no vertical drop greater than 1.50 m except where suitable equipment is provided to 

prevent segregation and where specifically authorized belt conveyers, chutes, or other 

similar equipment shall not be permitted for Conveying concrete except where the use of 

this equipment is approved in writing by the Engineer, in advance of any use. Each type or 

grade of concrete shall be visually identified by placing a coloured tag or marker on the 

bucket may be positively identified and placed in the structure forms in the desired position. 
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5.11 PLACING 

5.11.1 General 

 Concrete placing shall follow the Recommended Practice for Measuring, Mixing, 

Transporting and Placing Concrete, latest ACl 304 requirement. No concrete shall 

be placed until all formwork, reinforcement, installation of parts to be embedded, 

bracing of forms and preparation of surface involved in the placing and the method 

of placement have been approved by the Engineer. Approval of the method of 

placement proposed will not relieve the Contractor of his responsibility for its 

adequacy and he shall remain solely responsible for the satisfactory construction of 

all work under the Concrete. 

 Before concrete is placed, all surfaces upon or against which concrete is to be 

placed, shall be free from standing water, mud, debris or loose material. All surfaces 

of form and embedded material that have become encrusted with dried mortar or 

grout from concrete previously placed shall be cleaned of all such mortar or grout 

before the surrounding or adjacent concrete is placed. The surfaces of absorptive 

material against or upon which concrete is placed shall be moistened thoroughly so 

that moisture will not be drawn from the freshly placed concrete. The depositing of 

concrete shall be regulated so that the concrete may be effectively compacted with 

a minimum of lateral movement in to horizontal layers approximately 0.40 m in 

thickness. No concrete that has partially been hardened or contaminated by foreign 

materials shall be deposited in the structure, nor shall re-tampered concrete be 

used unless approved by the Engineer. The surfaces of construction joints shall be 

kept continuously wet for at least eighteen hours during the twenty four hours period 

prior to placing concrete except as otherwise directed by the Engineer. All free 

water shall be removed and the construction joint shall be completely surface dry 

prior to placement of concrete. All concrete placing equipment and methods shall be 

subject to approval. Concrete placement will not be permitted, when in the opinion 

of the Engineer weather conditions prevent proper placement and consolidation.  

5.11.2 Placing Concrete under Water 

 Concrete shall not be placed under water except where inevitable in which case 

approval must be sought from the Engineer and the work carried out under his 

immediate supervision. In this case the method of placing shall be as hereinafter 

specified. 

 Concrete deposited under water shall be of the strength as specified on drawings 

with a minimum cement content of 400 kg per cubic meter of concrete. 

 The slump of the concrete shall be maintained between 10 and 20 cm. To prevent 

segregation, it shall be carefully placed in a compact mass, in its final position, by 

means of a tremie, a bottom-dump bucket, or other approved means, and it shall 

not be disturbed after being placed, Water must not be allowed to flow past the 

fresh concrete surface. 
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 A tremie shall consist of a tube having a diameter of not less than 25 cm 

constructed in sections having flanged couplings fitted with gaskets with a hopper at 

the top. The tremie shall be supported so as to permit free movement of the 

discharge end over the entire top surface of the work and so as to permit rapid 

lowering when necessary to retard or stop the flow of concrete. The discharge end 

shall be closed at the start of work so as to prevent water entering the tube and 

shall be completely submerged in concrete at all times; the tremie tube shall be kept 

full to the bottom of the hopper. When a batch is dumped into the hopper, the flow 

of concrete shall be induced by slightly raising the discharge end, but always 

keeping it in the placed concrete. The flow shall be continuous until the work is 

completed. 

 When the concrete is placed with a bottom-dump bucket, the top of the bucket shall 

be open. The bottom doors shall open freely downward and outward when tripped. 

The bucket shall be completely filled and slowly lowered to avoid backwash. It shall 

not be dumped until it rests on the surface upon which the concrete is to be 

deposited and when discharged ' shall be withdrawn slowly until well above the 

concrete. 

 Dewatering may proceed when the concrete seal is sufficiently hard and strong. All 

laitance or other unsatisfactory material shall be removed from the exposed surface 

by scraping, chipping or other means which will not injure the surface of the 

concrete.  

5.12 COMPACTING CONCRETE 

 All concrete, except that in blinding layers and in-situ-concrete in very small sections, shall 

be compacted by vibration. After any necessary hand spading, working and ramming into 

place, each layer of concrete shall be compacted with mechanical immersion vibrators of 

types approved by the Engineer. 

 The immersion vibrators shall produce vibration of a frequency not less than 6000 impulses 

per minute. Under no circumstances shall be immersion vibrators be allowed to come into 

contact with reinforcement or shuttering. Immersion vibrators shall penetrate vertically for a 

few inches into any previous unset layer in order to establish a satisfactory bond, but no 

concrete shall be vibrated in such a manner as to cause injury to concrete (already set or 

otherwise) in other parts of works. Care shall be taken to keep the vibrators vertical, to insert 

them at regular intervals and withdraw them slowly to prevent the formation of voids, so that 

the entire mass of the concrete is properly compacted. Haphazard or random penetration of 

the vibrators without sufficient depth of insertion shall be avoided. A sufficient number of 

vibrators shall be used to ensure compaction of each batch of concrete before the next 

batch is delivered. At least one extra vibrator shall be in hand for emergency use. 

 Vibration shall be supplemented by hand punning with approved small diameter smooth 

steel rods with rounded ends in order to achieve complete compaction around reinforcement 

and other embedded fittings and a completely dense mortar finish against the shuttering. 
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 Excessive vibration shall be avoided and on no account shall vibration be continued after a 

good surface finish, without free water, has been achieved. Vibration and punning shall be 

just sufficient to produce a dense, homogenous concrete properly filling the moulds and free 

from air voids, segregation, bleeding, honeycombing and other imperfections. Only highly 

skilled operators and workmen, subject to constant supervision, shall be employed in 

vibrating and punning concrete. 

5.12.1 Time Interval between Mixing and Placing 

 Concrete mixed in stationary mixers and transported by non-agitating equipment 

shall be placed within thirty minutes after it has been mixed, unless otherwise 

authorized. When a truck mixer or agitator is used for transporting concrete, the 

concrete shall be delivered to the site of the work and discharge shall be completed 

within 1.5 hours after introduction of the cement to the aggregates. The concrete 

shall be placed within 20 minutes after it has been discharged. In all cases, 

concrete shall be placed and compacted well within the initial setting time. 

5.13 CONCRETE FINISHES 

 Concrete finishes shall be made in accordance with the provision of ACI 301-84 or as 

directed by the Engineer. Workmanship in shuttering and concreting shall be such that 

concrete work shall normally require retouching and the surfaces being dense, watertight 

and, where steel shuttering has been used, perfect and smooth. Should there be faults in 

these respects, the Contractor shall cut out and replace the whole of the lift-concerned or 

such amount as the Engineer decides, or make good if permitted by the Engineer and to his 

approval. Concrete which is honeycombed or otherwise shows voids shall invariably be cut 

out and replaced in an approved manner as directed by the Engineer. 

 Any making good shall be carried out immediately after striking the shuttering and shall be 

restricted to light rubbing down with wet carborundum or the approved correction of minor 

blemishes. In no circumstances shall surfaces be made good with cement or washes or 

rendering. 

 Exposed concrete surfacing not requiring shuttering and not subsequently to be given extra 

finishes shall be given perfectly dense smooth finish with a wooden float. 

 Where concrete slabs, ducts, bases or machine plinths will themselves form the finished 

floor surface the concrete shall be towelled immediately after the first laying process only 

just sufficiently to give a level surface. Thereafter, when the concrete has stiffened to a 

condition such that a hard compacted surface can be obtained without bringing up laitance, 

a final surface towelling shall be given with a steel float to produce a smooth finish. 

5.14 PLACING TEMPERATURE 

 The temperature of concrete when it is being placed shall conform to the requirements 

herein specified for thin, moderate and heavy concrete sections and mass concrete. The 

Engineer's determination as to the type of section and applicable placing temperatures shall 

govern. Concrete shall be placed at temperature as follows; 

 Concrete for delivery to the forms at the coolest temperature which is practicable to produce 

under current conditions, but in no case in excess of 32 C0. Except as otherwise determined 

by the Engineer, Section to which this provision will apply, shall be considered to be 

sections ten feet and less in thickness when screened and/or formed on both faces, and five 

feet and less in thickness when one face in placed against earth, rock or previously placed 

concrete. 
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 If concrete is placed when the weather is such that the temperature of the concrete would 

exceed the limits herein specified, as determined by the Engineer, the Contractor shall 

employ effective means, such as preceding of aggregates and mixing water and placing at 

night, as necessary, to maintain the temperature of the concrete, as it is placed, below the 

maximum limits specified herein. 

5.15 CURING OF CONCRETE  

5.15.1 General 

 Curing of all concrete including repair work concrete shall conform to the 

recommendation given in ACI 308 "Standard Practice for Curing Concrete". Unless 

otherwise specified or ordered by the Engineer all concrete shall be cured by water. 

It shall be kept wet continuously for at least fourteen (14) days after placement. It 

shall be covered with water saturated material like gunny bags, canvas/ clean sand, 

matting/ etc. or any other improved method duly approved by the Engineer. 

 Shuttering and exposed faces of concrete and mortar shall be covered by at least 3 

thicknesses of approved stout hessian kept continuously cool and wet by an 

efficient and comprehensive system of sprinklers and diffused jets of water, with 

appropriate temporary drainage arrangements, for at least 14 days after placing, 

 As an alternative to continuous curing with water after stripping of shuttering a 

proprietary membrane method of curing may be used provided that it is used strictly 

in accordance with the manufacturer's instructions, is colored to show its presence, 

contains no bituminous substance, does not prejudice the appearance of 

permanently exposed concrete surfaces and is in all other respects to the approval 

of the Engineer. Wherever practicable, both faces of concrete structures shall be 

appropriately treated in order to prevent tensile stresses due to differential 

shrinkage or temperature across the section. Furthermore, the Contractor shall 

continue to provide facilities for covering and/or keeping wet such exposed surfaces 

of the Work as are in the opinion of the Engineer liable at any time to be damaged 

by weather. 

 At no time shall any further work involving concrete proceed until the Contractor has 

satisfied the Engineer that all such work previously carried out is being protected 

and cured in accordance with this clause. 

5.15.2 Curing Pre-cast Concrete Members 

 Pre-cast concrete members shall be cured for not less than 7 days by the water 

method or by steam curing, at the option of the Contractor. Steam curing for pre-

cast members shall conform to the following provisions: 

- After placement of the concrete/ members shall be held for a minimum 4 

hours pre-casting period. 

- To prevent moisture loss on exposed surfaces during the pre-steaming 

period, members shall be covered immediately after casting or the exposed 

surfaces shall be kept wet by fog spray or wet blankets. 
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- Enclosures for steam curing shall allow free circulation of steam about the 

member and shall be constructed to contain the live steam with a minimum 

moisture loss. The use of tarpaulins or similar flexible covers will be 

permitted, provided they are kept in good repair and secured in such a 

manner lo prevent the loss of steam and moisture. 

- Steam at jets shall be low pressure and in a saturated condition. Steam at 

jets shall not impinge directly on the concrete, test-cylinders, or forms. 

During application of the steam, the temperature rise within the enclosure 

shall not exceed 20 degrees C per hour. The curing temperature throughout 

the enclosure shall not exceed 65oC and shall be maintained at a constant 

level for a sufficient time necessary to develop the required compressive 

strength. Control cylinders shall be covered to prevent moisture loss and 

shall be placed in a location where temperature is representative of the 

average temperature of the enclosure. 

- Temperature recording devices that will provide an accurate continuous 

permanent record of the curing temperature shall be provided. A minimum 

of one temperature recording device per 60 meters of continuous bed 

length will be required for checking temperature, 

- Curing of pre-cast concrete will be considered completed after a termination 

of the steam curing cycle  

5.16 PREPARATION OF EARTH SURFACES 

 Before concrete is placed in or against any excavation or filling, the surface of such 

earthwork shall have been compacted and shall be free from running and standing water, oil 

and other deleterious matter. Loose earth and other material shall be removed. The 

excavation or filling shall be damp but not wet and special precautions shall be taken to 

prevent groundwater from damaging green concrete or causing movement of the concrete. 

 Immediately after the excavation or filling has been trimmed and prepared as above, the 

exposed foundation shall be protected by a blinding layer or "No-fines" concrete or of 

cement mortar or other protection as show on the Drawings or ordered by the Engineer. 

Such blinding layers and coatings shall be thoroughly cleaned and moistened before further 

concrete work is placed thereon. 

 Reinforced concrete shall not be cast against an unprotected face of earth or any other 

material liable to become loose or to slip; the greatest possible care shall be taken to avoid 

falls of material on to the concrete, by leaving the timbering in place (if permitted) or by 

recovering the timbering in small depths and lengths at a time and by any other approved 

means. If any such falls occur, all soiled concrete shall be removed and replaced at 

Contractor's own cost. 
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5.17 CASTING SECTIONS AND CONSTRUCTION JOINTS  

(a) General 

 The concrete in each integral part of a structure shall be placed continuously, and 

the Contractor will not be allowed to commence work on any such part unless 

sufficiently inspected and approved material for the concrete is at hand, and his 

forces and equipment are sufficient to complete the part without interruption in the 

placing of the concrete. Construction joints shall be made only where located on the 

plans or shown in the pouring schedule, unless otherwise approved. 

 If not detailed on the plans, or in the case of emergency, construction joints shall be 

placed as directed. Shear keys or inclined reinforcement shall be used where 

necessary to transmit shear or bond the two sections together. When shear keys or 

inclined reinforcement are not provided, the concrete shall be roughened as 

directed. Joints in the concrete due to stopping work shall be avoided as far as 

possible. Such joints, when necessary, shall be constructed to meet the approval of 

the Engineer. 

 When the placing of concrete is temporarily discontinued the concrete, after 

becoming firm enough to retain its shape, shall be cleaned of laitance and other 

objectionable material to a sufficient depth to expose sound concrete. Where a 

"feathered edge" might be produced at a construction joint, as in the sloped top 

surfaces of a wing wall, an inset formwork shall be used to produce an edge 

thickness of not less than 15 centimeters in the succeeding layer. Work shall not be 

discontinued with 50 centimeters of the top of any face, unless provision has been 

made for a coping less than 50 centimeters thick, in which case, if permitted by the 

Engineer, the construction joint may be made at the underside of coping. 

 Immediately following the discontinuance of placing concrete all accumulations of 

mortar splashed upon the reinforcing steel and the surfaces of forms shall be 

removed. Dried mortar chips and dust shall not be puddle into the unset concrete. 

Care shall be exercised, during the cleaning of the reinforcing steel, not to injure or 

break the concrete steel bond at and near the surface of the concrete. 

(b) Box Culverts 

 Vertical construction joints shall be at right angles to the axis of the culvert. 

 In general, the base slab or footings of box culverts shall be placed and allowed to 

set before the remainder of the culvert is constructed. In this case, suitable 

provision shall be made for bonding the sidewalls to the culvert base, preferably by 

means of raised longitudinal keys so constructed as to prevent, as far as possible, 

the percolation of water through the construction joint. 

 In the construction of box culverts 1.25 meters or less in height, the sidewalls and 

top slab may be constructed as a monolith. When this method of construction is 

used, necessary construction joints shall be vertical and at right angles to the axis of 

the culvert. 
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 In the construction of box culverts more than 1.25 meters in height the concrete in 

the walls shall be placed and allowed to set before the top slab is placed. In this 

case, appropriate keys shall be left in the side walls for anchoring the cover slab. 

 If possible, each wing-wall shall be constructed as a monolith. Construction joints, 

where unavoidable, shall be horizontal and so located that no joint will be visible in 

the exposed face of the wing wall above the ground line. 

(c) Construction Joints 

 Construction joints shall be made only where shown on the Drawings or called for in 

the pouring schedule, unless otherwise approved by the Engineer. If not detailed on 

the Drawings, construction joints, also in case of emergency shall be placed to meet 

the approval of the Engineer. Shear keys or reinforcement shall be used, unless 

otherwise specified, to transmit shear or to bond the two sections together. 

 Before depositing new concrete on or against concrete which has hardened, the 

forms shall be retightened. The surface of the hardened concrete shall be 

roughened as required by the Engineer, in a manner that will not leave loose 

particles of aggregate or damage concrete at the surface- It shall be thoroughly 

cleaned of foreign matter and laitance. When directed by the Engineer the surface 

of the hardened concrete which will be in contact with new concrete shall be 

washed with water to .his satisfaction, and to ensure an excess of mortar at the 

juncture of the hardened and the newly deposited concrete, the cleaned and 

watered surfaces, including vertical and inclined surface, shall first be thoroughly 

covered with a coating of mortar of the same proportion of sand and cement as the 

class of concrete used against which the new concrete shall be placed before the 

grout or mortar has attained its final set. 

 The placing of concrete shall be carried continuously from joint to joint. The face 

edges of all joints which are exposed to view shall he carefully finished true to line 

and elevation. 

5.18 FORM WORK 

 The Contractor shall submit, for the approval of the Engineer full proposals and design 

calculations for all form work and proposals for the period of time to elapse before each item 

of the shuttering is struck. Notwithstanding the approval of the Engineer to any actual 

shuttering or proposals for its striking, the Contractor shall retain complete responsibility for 

its adequacy as to the provisions of this clause and for any consequences of the striking 

being premature or harmful. In general, the minimum time for the removal of form work shall 

be as under: 
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 Form Work Normal Weather 

a) Form work of vertical surface such as walls and 

columns faces.  

3 * days  

b) Beams and slabs  14 * days  

c) Sides of Beams Caps and other parts  5 * days  

d) Mass Concrete  3 * days  

 * Notional values of time span to the point of striking forms are subject to change depending on the 

results of concrete age versus strength tests. 

 Form work shall be designed with easily sealed access hatches for inspection purposes and 

for removal of water and deleterious materials, and with connections to facilitate striking 

without damaging the concrete. Form work for soffits of slabs shall be erected with an 

upward camber of 6 mm for each 3 m. of span. When props are to be left in position under 

slabs the shuttering shall be made and removed in such a way that the props are not 

disturbed in any way. 

 A tolerance of plus or minus 3 mm inline or level will normally be permitted after erection of 

the shuttering which shall nevertheless be sufficiently strong, stiff and rigidly braced against 

loads due to the wet concrete and vibration and against constructional loads, to remain true 

to the line and level accepted before concreting. It shall be sufficiently watertight ensure that 

there shall occur no "fine" or escape of mortar at joints or of liquid from the concrete. 

 All exterior angles for concrete work no permanently buried in the ground shall be given 

19mm x 19mm chamfers unless otherwise indicated on the Drawings. 

 Timber for shuttering shall be well seasoned, free from loose knots, splits, projecting nails 

and the like and from any adhering foreign matter. 

 Steel shuttering shall be used to produce a fair face concrete with only a faint but consistent 

pattern of plate marks on exposed concrete surfaces. The shuttering shall be assembled 

from wrought tongued and grooved boarding, true and tightly fitted with joints as necessary, 

the whole surface and all edges being rendered smooth before and after oiling. Bearing in 

mind the quality of the finish required, wrought, plain-edged and butt-joint boarding may 

replace the tongued and grooved boarding or purpose-made steel - faced shutters of first-

class quality solely at the discretion of the Engineer. 

 Rough shuttering shall be used for surfaces to be buried in the ground and shall be 

assembled from sawn boards with smooth and true edges or from approved steel shutters. 

In either case all joints shall be suitably filled. 

 The inside faces of all shuttering shall be treated with an approved material to prevent 

adhesion of the concrete, all such materials being kept clear of the reinforcement and other 

items to be embedded. 
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 Shuttering shall be struck by static force alone without shock, vibration or damage to the 

concrete. Shuttering being reused shall be thoroughly repaired and cleaned before re-

assembly. 

5.19 TOLERANCES 

 The Contractor is to complete all works including formwork, placement, curing, etc, so as to 

ensure the concrete surfaces will conform to the specified tolerance limits given in ACI 316 

and 347. Where tolerances are not stated in the specifications or the drawings, maximum 

permissible deviations from established lines, grades and dimensions shall conform to the 

tolerances given hereinafter: 

 These tolerances are not cumulative. 

 Concrete work not meeting the tolerance requirements will be rejected unless an acceptable 

repair work is allowed by the Engineer. 

5.19.1 Cast in Place Concrete 

(a) Variation from plumb (or the specified better for inclined walls). 

i) In the lines and surfaces of piers, walls and in arises.  

- In any 3m length or height   6 mm 

- In any 6m height    10 mm 

- Maximum for the entire length or height 25 mm 

ii) For exposed corner piers, control - joint grooves and other conspicuous 

lines 

- In any bay or 6 m length or height  6 mm 

- Maximum for the entire length or height 12 mm 

(b) Variation from the level or from the grades specified on the drawings. 

i) In slab soffits, beam soffits and in arises measured before removal of 

supporting shores. 

- In any 3m height    6 mm 

- In any bay or 6 m length   10 mm 

- Maximum for the entire length   19 mm 

ii) In exposed lintels, sills, parapets, horizontals grooves and other 

conspicuous lines. 

- In any bay or 7 m length    6 mm 

- Maximum for the entire length   12 mm 

(c) Variation of the linear structure lines from established position in plan and related 

position of piers and walls. 

- In any bay or 6 m length     12 mm 

- Maximum for the entire length    25 mm 
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(d) Variation in the sizes and locations of sleeves, floor openings, and wall openings

  6 mm 

(e) Variation in cross-sectional dimensions of columns and beams and in the thickness 

of slabs and walls. 

- Minus       6 mm 

- Plus       12 mm 

(f) Footings 

 (Tolerances apply to concrete dimensions only, not to positioning of vertical 

reinforcing steel, dowels, or embedded items). 

(i) Variation in dimension in plan 

- Minus      12 mm 

- Plus      50 mm 

(ii) Misplacement or eccentricity 2% of the footing width in   the direction of mis-

placement but no more than 50 mm 

(iii) Thickness 

- Decrease in specified thickness   5% 

- Increase in specified thickness   No limit  

5.20 CONCRETE FOR SECOND STAGE AND BLOCKOUTS 

 Blockouts for equipment and fittings and for such other works as indicated or directed shall 

be provided as indicated on the Drawings. After the said equipment and fittings have been 

installed and adjusted in their final location, the block out recesses shall be filled with 

concrete. Before installing the components to be embedded in block out concrete, and 

before depositing any block out concrete, tine concrete surfaces of the block out shall be 

cleaned in the manner specified for cleaning construction joints. 

 Second stage concrete for filling the openings left for the installation of equipment and 

fittings shall be anchored to the first stage concrete. The size and spacing of the concrete 

fixing sockets, if any, to be embedded in the first stage concrete shall be subject to the 

approval of the Engineer. Different components of structures to be built from second stage 

concrete indicated on Drawing as second stage shall be connected to the first-stage through 

dowels. Dowels not shown in first stage concrete Drawings shall be placed and fixed in 

position by drilling hole in concrete as approved by the Engineer. 

5.21 REPAIR OF CONCRETE GENERAL  

5.21.1 General 

 Concrete that is damaged from any cause; concrete that is honeycombed/ 

fractured, or otherwise defective; because of excessive surface depressions, must 

be excavated and built up to bring the surface to the prescribed lines; shall be 

removed and replaced with dry pack mortar, or concrete, as hereinafter specified. 
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Repair of concrete shall be performed only by skilled workmen and within 24 hours 

of removal of forms. The Contractor shall keep the Engineer advised as to when 

repair of concrete will be performed. Unless an inspection is waived in each specific 

case, repair of concrete shall be performed only in the presence of the Engineer. 

Repairs shall be made in accordance with the procedures approved by the 

Engineer. 

5.21.2 Materials 

 All materials used in the repair of concrete shall conform to the applicable 

requirements of the Specifications. 

5.21.3 Protrusions 

 Where bulges and abrupt irregularities protrude outside the specified limits on 

formed surfaces not to be concealed permanently, the protrusions shall be reduced 

by bush-hammering and grinding so that the surfaces are within the specified limits. 

5.21.4 Depressions 

a) General 

 All fillings for depressions shall be bonded tightly to the surfaces of holes 

and shall be sound and free from shrinkage cracks and drummy areas after 

the fillings have been cured and have dried. All fillings in surfaces of 

structures prominently exposed to public view shall contain sufficient white 

Portland cement to produce the same colour as that of the adjoining 

concrete. Repairs shall be made with concrete filling, mortar filling or dry-

pack filling except where repairs with epoxy concrete and/or epoxy mortar 

are directed to be made by the Engineer. Concrete, mortar or dry pack 

filling shall each be mixed in proportions approved by the Engineer to 

produce n repair at least equivalent in strength, density and durability to the 

concrete in which the repair is required. 

b) Concrete Filling 

 Concrete filling shall be used for holes extending entirely through concrete 

sections; for holes in which no reinforcement is encountered and which are 

greater in area than 0.1 square meter and deeper than 10 cm; and for holes 

in reinforced concrete which are greater in areas than 0.05 square meter in 

area and which extend beyond the reinforcement. 

c) Mortar Filling 

 Mortar filling, placed under impact by use of a mortar gun, may be used for 

repairing defects on surfaces, not exposed to public view where the defects 

are too wide for dry-pack filling and too shallow for concrete filling and no 

deeper than the far side of the reinforcement that is nearest to the surface. 
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d) Dry pack Mortar Filling 

 Dry pack mortar fillings shall be used for filling holes having a depth nearly 

equal to, or greater than, the least surface dimension; for narrow slots cut 

for repair of cracks; for grout pipe recesses; and for tie rod fastener 

recesses as specified. Dry pack mortar shall not be used for filling behind 

reinforcement or for filling holes that extend completely through a concrete 

section. If removal of the ends of form ties results in recesses, the recesses 

shall be filled with dry pack mortar provided that filling of recesses in 

surfaces upon or against which fill material or concrete is to be placed will 

be required only where the recesses are deeper than 25 mm in walls less 

than 305 mm thick. 

e) Surface Finishes of Repaired Areas 

 The Contractor shall correct all imperfections on the concrete surfaces as 

necessary to produce surfaces that conform to the requirements specified 

for the adjacent area Sub-section "Finishes and Finishing". Fins and 

encrustations shall be neatly removed from the surfaces. 

5.22 EPOXY CONCRETE AND MORTAR  

5.22.1 Mixing and Batching  

a) Epoxy Binder 

 Prior to mixing, the two components of the epoxy resin binder shall be 

conditioned to 15°C to 21°C. The two components shall be combined with 

constant stirring, and the stirring shall be continued until a uniform mixture 

is obtained. The rate of mixing should be such that entrained air is held to a 

minimum. A power-driven (air or spark proof) mixer with propeller-type 

blade operating at a maximum of 500 rpm shall be used for mixing the two 

components of the epoxy resin binder and a hemispherical bottomed 

polyethylene or metal container shall be used for the mixing. 

b) Epoxy Concrete 

 Epoxy binder shall be prepared as specified above, and after the two 

components have been thoroughly mixed, shall be transferred to large 

metal pans and the aggregates added in recommended and approved 

proportion as directed by the Engineer. 

 General: The fine aggregate shall be added lo the epoxy resin binder and 

the material shall be mixed until a rich mortar consistency is attained. The 

coarse aggregate shall then be added and the epoxy concrete thoroughly 

mixed. 
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c) Epoxy Mortar 

 Epoxy binder shall be prepared as specified above in para (a) above Epoxy 

binder, and after the two components have been thoroughly mixed, shall be 

transferred to large metal pans and the fine aggregate added in 

recommended and approved proportions as directed by the Engineer. The 

fine aggregate shall be added to the binder gradually and mixing continued 

until all particles are coated. 

5.22.2 Temperature, Moisture Protection for Epoxy Mortars and Concrete 

 Epoxy concrete and mortar shall be placed and repairs shall be made when the 

atmospheric and concrete temperature are above 5°C and less than 35C and 

remain in this range for a period of at least 24 hours. If the work is required to be 

done at temperatures lower or higher than those specified; approved means as 

recommended by the manufacturer of the epoxy binder and approved by Engineer 

shall be provided to raise or lower the ambient and concrete temperatures as 

required for satisfactory work. Such means will include heating or cooling equipment 

and necessary shelters. If temperatures below 5°C are anticipated during the cure-

out or hardening period of the epoxy-concrete or mortar, heated enclosures shall be 

maintained over the repair area with care taken to avoid localized heating or hot-

spots. Circulating air shall he used to ensure the surface temperatures do not 

exceed 35C, during curing. Epoxy resin concrete and mortar shall be placed only 

on sound, clean dry surfaces. Suitable methods shall be used to dry and to maintain 

dry the contact surfaces of the concrete to which the epoxy concrete or mortar is to 

be applied. All repairs shall be protected from rain or seepage water for at least 24 

hours and from all types of traffic for a period of 72 hours. 

5.22.3 Preparation and Placing  

a) Epoxy Concrete 

 All fines, dust, and other loose material on the contact surface shall be 

removed by scrubbing with a stiff bristle brush followed by washing. The 

dry, cleaned surfaces shall receive a prime coat of epoxy resin. The prime 

coat shall be applied in a thin coat and briskly scrubbed into the dry 

concrete surface with a stiff bristle brush. Placement of the epoxy resin 

concrete shall be delayed until the prime coat becomes tacky. The epoxy 

resin concrete shall be placed in layers not over 100 mm in thickness. The 

thickness of courses and time interval between courses, shall be such that 

the temperature of the epoxy concrete does not exceed at any time during 

hardening. Mechanical plate, screed, or float vibrators or hand tampers 

shall be used to consolidate the epoxy concrete. Excess epoxy concrete 

which becomes spread on the adjacent surfaces of hardened concrete shall 

be removed before it hardens. 
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b) Epoxy Mortar 

 Defective concrete in areas as determined by the Engineer shall be 

repaired with the aid of a saw cut at least 25 mm outside the faulty area. 

The concrete between the saw cut and the edge of the faulty area and the 

concrete throughout the area shall be chipped out to solid concrete. The 

cavity thus formed shall be thoroughly cleaned with compressed air, sand 

blasting or other method to remove all loose material. The dry, cleaned 

surfaces of the cavity shall receive a prime coat of epoxy resin binder of 

composition as recommended by the manufacturer of the epoxy. The prime 

coat shall be applied in a thin coating and scrubbed into the surface with a 

stiff bristle brush. Placement of epoxy resin mortar shall be delayed until the 

prime coat becomes tacky. The epoxy mortar shall then be placed in the 

cavity in layers not exceeding 25 mm in thickness. The time interval 

between placements of additional layers shall be such that the temperature 

of the epoxy resin mortar does not exceed 60°C at any time during 

hardening. Mechanical plate, screed or float vibrators or hand tampers shall 

be used to consolidate the epoxy resin mortar. Excess epoxy resin mortar, 

which becomes spread on the adjacent surfaces of the hardened concrete, 

shall be removed before it hardens. 

5.22.4 Health and Safety Precautions 

- Full face shields shall be used during all mixing and blending operations 

and for placing operations as required. 

- Protective skin creams of a suitable nature for the operations shall be used. 

- Portable eye washing facilities shall be maintained at mixing, batching and 

placing operations. 

- Adequate fire protection shall be maintained at all mixing and placing 

operations. 

- Smoking or the use of spark or flame producing devices is prohibited within 

15 meters of mixing and placing operations. 

- The mixing, placing, or storage of solvent is prohibited within 15 meters of 

any vehicle, equipment, or machinery which could be damaged from fire or 

could ignite vapors from the material. 

- Contaminated clothing which cannot be decontaminated shall be burned at 

an approved burning area at the end of each working day. 

- Facilities shall be provided for decontamination of clothing and equipment 

at the job site. 

- Care should be taken in handling solvent for cleaning equipment lo avoid 

problems of toxicity, fires, and possible explosions. 

- Adequate ventilation shall be provided. 
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5.23 FINISHES AND FINISHING  

5.23.1 General 

 Allowable deviations from plumb or level and from the alignment, profile grades, and 

dimensions shown on the Drawings or specified by the Engineer. Tolerances are 

defined as tolerances and are to be distinguished from irregularities in finish as 

described herein. The classes of finish and the requirements for finishing of 

concrete surfaces shall be generally specified in this sub-sections and as indicated 

on the Drawings. Finishing of concrete surfaces shall be performed only by 

workmen who are skilled concrete finishers. 

 The Contractor shall keep the Engineer informed as to when finishing of concrete 

will be performed. Unless inspection is waived in each specific case, finishing of 

concrete shall be performed only in the presence of the Engineer. Concrete 

surfaces will be tested by the Engineer where necessary to determine whether 

surface irregularities are within the limits hereinafter specified. Surface irregularities 

are classified as abrupt or gradual. Off-sets caused by displaced or misplaced form 

sheathing or lining or form sections, or otherwise defective form lumber will be 

considered as abrupt irregularities, and will be tested by direct measurements. All 

other irregularities will be considered as gradual irregularities/ and will be tested by 

the use of a template, consisting of a straight edge or the equivalent thereof for 

curved surfaces. The length of the template will be 1.5 meters. 

 The classes of finish for concrete surfaces shall be as shown on the Drawings or as 

directed by the Engineer. Interior surfaces shall be sloped for drainage where 

shown on the Drawings or directed. Surfaces which will be exposed to the weather 

shall be sloped for drainage. Unless the use of other slopes or level surfaces is 

indicated on the Drawings or directed. Surfaces which will be exposed to the 

weather shall be sloped for drainage. Unless the use of other slopes or level 

surfaces is indicated on the Drawings or directed, narrow surfaces, such as tops of 

walls shall be sloped approximately 10 mm per 30 cm. No grinding will be required 

on such formed surfaces other than that necessary for repair of surface 

imperfections as specified herein. 

5.24 POLYVINYL CHLORIDE WATER STOP 

5.24.1 Scope 

 The work to be done under this item consists of providing and installing PVC water 

stops as shown on the Drawings or as directed by the Engineer. 
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5.24.2 General 

 Polyvinylchloride waterstops shall be extruded from an elastomeric plastic 

compound, the basic resin of which shall be polyvinyl chloride (PVC). The 

compound shall contain such additional resins, plasticizers, stabilizers or other 

materials needed to ensure that when the material is compounded and extruded to 

the shapes and dimensions shown, it will have physical characteristics when tested 

by the U.S. Corps of Engineers Test Method specified below: 

Physical Characteristics 
No. of Specimens 

Tested 
Requirement 

USACE Test 

Method 

Tensile strength using die III, 

not less than 
5 

12 N/Sq.mm 

(1750 psi) 
568 

Ultimate elongation using die 

III, not less than 
5 350% 573 

Low temperature brittleness, 

no sign of failure such as 

cracking or chipping at 

5 -37°C 570 

Stiffness in flexure, 13 mm 

span, not less than 
3 

2.75 N/sq.mm 

(400 psi) 
571 

5.24.3 Installation 

 Installation of waterstops shall be in accordance with the provision of AC1 504 R. 

The PVC Water stops shall be laid in continuous lengths. Splices in the continuity or 

at the intersections of runs of PVC water stops shall be performed by heat sealing 

the adjacent surfaces in accordance with the manufacturer's recommendations or 

as directed by the Engineer. A thermostatically controlled electric source of heat 

shall be used to make all splices. The correct temperature at which splices should 

be made will differ with the material used but should be sufficient to melt but not 

char the plastic. After splicing, a remoulding iron with ribs and corrugations to match 

the pattern of the water stop shall be used to reform the ribs at the splice. The 

continuity of the characteristics components of the cross-section of the water shop 

design (ribs, tubular center axis, protrusions, and the like) shall be maintained 

across the splice. 

5.25 ADMIXTURES 

5.25.1 General 

 Admixtures, including air-entraining admixtures, foaming chemicals and water-

reducing admixtures, shall not be used except with the prior approval of the 

Engineer. All tests for the evaluation and approval of an admixture shall be made by 

the Contractor at his cost. 
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5.25.2 Air-Entraining Admixtures 

 The source and brand of air-entraining admixture, required shall be proposed by the 

Contractor and approved by the Engineer. The air entraining admixture will be an 

approved substance or compound conforming to the requirements of ASTM C260-

77, "Standard Specifications for Air-Entraining Admixtures for Concrete," which will 

produce entrained air in the concrete as hereinafter specified. The air-entraining 

admixture shall be added to the batch in solution in a portion of the mixing water. 

This solution shall be batched by means or a mechanical batcher capable of 

accurate measurement and in such a manner as to ensure uniform distribution of 

the admixture throughout the batch during the specified mixing period. 

5.25.3 Water-Reducing Admixtures 

 The source, brand, types of suitable water reducing cement dispersing admixtures, 

if required, shall be proposed by the Contractor and approved by the Engineer. The 

water entraining admixture will be compatible with the air entraining admixture 

specified above and shall be batched and added to the concrete in the manner 

specified for the adding of air-entraining admixture but separate from the portion of 

the mixing water containing the air-entraining admixture. The quantities of water-

reducing, cement dispersing admixture to be used shall be in accordance with the 

instructions of the Manufacturers as approved by the Engineer. Water reducing 

admixture shall conform to the requirements of ASTM C494-81 “Standard 

Specification for Chemical Admixtures for Concrete". 

5.25.4 Foaming Chemicals 

 The source, brand and types of suitable foaming chemicals, if required, shall be as 

approved by the Engineer. The foaming agent shall conform to ASTM C869 

"Standard Specifications for Foaming Agents used in Making Preformed Foam for 

Cellular Concrete." 

5.26 EXPANSION JOINTS 

5.26.1 Material 

 Expansion joint material shall be pre-moulded asphalt impregnated fiber board, to 

be applied over the full joint width, except otherwise indicated on the drawings and 

shall conform to ASTM D1751-83. 

5.26.2 Filler 

 Expansion joint filler shall consist of sponge rubber, self expanding cork or any 

other material and type as designated by ASTM D1752-84. 
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5.27 STEEL REINFORCEMENT 

5.27.1 Scope 

 The work to be done under these items shall include furnishing, cutting, bending, 

and placing all steel reinforcement as indicated on the Drawings or otherwise 

required. All reinforcement when surrounding concrete is placed, shall be free from 

loose, flaky rust, and scale, and free from oil, grease or other coating which might 

destroy or reduce its bond with the concrete. All placing shall be in accordance with 

Drawings furnished or approved. The use of reinforcement for the transmission of 

current for welding will not be permitted. All reinforcement, including dowels, 

remaining exposed in the work shall be suitably protected until embedded in 

concrete. 

5.27.2 Cutting and Bending 

 Steel reinforcement may be mill or field cut and bent. All bending shall be in 

accordance with standard approved practice and by approved machine methods. 

When bending is required, it shall be performed prior embedding the bars in the 

concrete. In all such cases, the bars shall be cold bent. Bending or straightening of 

bars partially embedded in set concrete shall not be permitted except in isolated 

cases where corrective action or a field change is required and is specifically 

approved by the Engineer. 

5.27.3 Quality 

 Concrete reinforcement bars shall be of following quality: 

 Intermediate grade Steel: 

  It shall be deformed bar conforming to ASTM 615-86 grade 40 and 60 or equivalent 

having minimum yield strengths of 40 ksi and 60 ksi respectively. The Contractor 

shall provide labour, materials, arrange measuring and testing facilities to ascertain 

quality, weight or quantity of steel at his won expense. No steel shall be 

incorporated in the Works without prior approval of the Engineer. 

5.27.4 Spacing of Bars 

 The spacing of bars shall be as shown on the Drawings or as directed by the 

Engineer. The variation from indicated spacing, provided that the total area of 

reinforcement is in accordance with the Drawings, shall not he-more than 25 mm (1 

inch). 

5.27.5 Relation of Bars to Concrete Surface 

 The cover of all main reinforcement shall conform to the dimensions shown on the 

Drawings. The protective covering shall not be less than, and shall not exceed more 

than 6 mm from the values specified on the Drawings to indicate the clear distance 

from the edge of the main reinforcement to the concrete surface. The concrete 

covering of stirrups spacer bars and similar secondary reinforcement may be 

reduced by the diameter of such bars. 
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5.27.6 Splicing 

 Except as otherwise shown on the Drawings or specified herein, all splices, lengths 

of laps, splice locations, placement and embedment of latest reinforcement shall 

conform to the applicable requirements of American Concrete Institute 318-83, 

Building Code Requirements for Reinforcement Concrete. All splices and locations 

of laps in reinforcement shall be as shown on the Drawings or as directed by the 

Engineer. Additional bar splices shall be provided as required, subject to approval of 

the Engineer. Lapped ends of bars may be placed in contact and securely wired or 

may be separated sufficiently to permit the embedment of the entire surface of each 

bars by butt-welding or by approved mechanical methods such as the Cadweld 

splice or other type splice using positive connectors where indicated or directed by 

the Engineer. Butt welding of reinforcing bars, where indicated or directed shall 

conform to the requirements of American Welding Society's Recommended Practice 

for Welding Reinforcing Steel Metal Inserts and Connections. Concrete shall be 

protected from heat during welding operations. 

5.27.7 Supports 

 All reinforcement shall be secured in place by use of metal or concrete supports, 

spacers, or ties, as approved by the Engineer. Such supports shall be of sufficient 

strength as to maintain the reinforcement in place throughout the concreting 

operation. The supports shall be used in such a manner that they will prevent 

discoloration or deterioration of the concrete. Concrete supports shall be 

manufactured of the same concrete mix as used in the structure to be concreted. 

5.28 ANCHORS IN SPILLWAY FLOOR SLABS 

 The Spillway floor slabs shall be anchored into underlying bedrock in the areas shown on 

the Drawings. Holes drilled for anchor bars shall be kept plugged until just prior to 

commencement of grouting operation. Immediately before setting the anchor bars, each 

hole shall be thoroughly flushed with water and cleaned with compressed air to remove all 

water. Grouting of anchor bars shall be completed not less than six days in advance of 

related concreting operations. 

 The anchors shall consist of reinforcing steel as shown on the Drawings. The grout shall be 

a cement grout designed to provide the greatest possible bond with the bedrock and the 

reinforcing steel. 

 The bars after, installation, shall be protected in such a manner as to prevent any movement 

until the grout is hardened. 

5.29 MEASUREMENT AND PAYMENT 

 Measurement and payment for concrete, reinforcement steel and precast concrete will be 

made in accordance with the provisions of this clause specified hereinafter. 
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5.29.1 Method of Measurement 

 Concrete will be measured for the number of unit cubic meter of different grades 

acceptably placed complete in all respects as per Drawings and in strict accordance 

with this section of Specification. 

 Pre-cast members will be measured for the number of unit cubic meter acceptably 

cast, placed complete in all respects as per Drawings and as directed by the 

Engineer. 

 Measurement will be made for the tons (2240 Ibs) of reinforcing steel acceptably 

placed on the basis of the lengths of bars installed in accordance with the approved 

Drawings or bar schedules or as directed, converted to weight for the "size of bars 

listed by the use of unit weights per linear meter as follows: 

Bar Size Unit Weight Kg/m Unit Weight Ibs/ft 

6 mm 0.249 0.167 

9 mm 0.560 0.376 

13 mm 0.994 0.668 

15 mm 1.552 1.043 

18 mm 2.235 1.502 

21 mm 3.042 2.044 

25 mm 3.973 2.670 

28 mm 5.059 3.775 

31 mm 6.403 4.172 

34 mm 7.906 5.049 

 Steel in laps and embedment indicated on the Drawings or as required by the 

Engineer will be paid for at the steel unit price. No measurement for payment will be 

made for the steel consumed in providing supports and for the additional steel in 

laps which are authorized for the convenience of the Contractor. 

 Measurement for holes and grout for dowel - anchors will be based on the number 

of linear meter of hole drilled to the lengths shown on the drawings or as approved 

or directed by the Engineer. No measurement will be made for dowel or anchor 

holes drilled solely to accommodate the Contractor's construction procedure. The 

dowels will be measured as reinforcing steel. 

 Measurement will be made of the number of unit square meter of trash rack and 

weir blades of 12 gauge steel plate provided and acceptably fixed at the specified 

locations as shown on the drawings. 
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 Measurement will be made of the number of mild steel plates with standard 

markings, steel flumes and M.S. shutter plates provided and acceptably fixed as 

specified on the Drawings and as directed by the Engineer. 

 Measurement will be made on lump sum basis for providing and installing vertical 

slide gates of sizes specified in the Bill of Quantities and details shown on the 

Drawings, and as directed by die Engineer. 

5.29.2 Basis of Payment 

 Payment will be made in accordance with the unit prices in the Bill of Quantities for 

the various items in accordance with the Specifications and shall constitute full 

compensation for furnishing all materials, casting, fixing, installing, splicing, 

shuttering, drilling, grouting, equipment and labour and for performing all operations 

necessary to complete the work. 

5.30 CODES AND STANDARDS 

 The work shall conform to the requirements of the following codes and Standards, unless 

otherwise specified. 

*PS 419 Properties and Specifications of Blocks 

ASTM C31-87 Practices for Making and Curing Concrete Test 

Specimens in the Field. 

ASTM C33-86 Standard Specification for Concrete Aggregates. 

ASTM C39-86 Standard Test Methods for Compressive Strength 

of Cylindrical Concrete Specimens. 

ASTM C42-84a Standard Methods of Obtaining and Testing 

Drilling Cores and Sawed Beams of Concrete.  

ASTM C78-84 Standard Test Methods of Test for Flexural 

strength of Concrete (using Simple Beam with 

Third Point Loading)  

ASTM C136-84a Standard Method of Test for Sieve or Screen 

Analysis of Fine and Coarse Aggregates.  

ASTM C143-78 Standard Method of Test for Slump of Portland 

cement Concrete.  

ASTM C150-86 Standard specifications for Portland Cement.  

ASTM C404-85 Standard Specifications for Aggregate for Masonry 

Grout.  

ASTM C566-84 Standard Test Method for Total Moisture Content 

of Aggregate by Drying. 

ASTM D596-83 Methods of Reporting Results of Water Analysis  

ASTM A615-86 Standard Specifications for Deformed and Plain 

Billet – Steel Bars for Concrete Reinforcement.  
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ASTM D1190-80 Standard Specifications for Concrete Joint Sealer, 

Hot Poured Elastic Types.  

ASTM D1751-83 Standard Specifications for Preformed Joint Fillers 

for concrete paving and Structural Construction 

(Non-extruding and Resilient Bituminous types)  

ASTM D1752-84 Standard Specifications for Preformed Sponge 

Rubber and Cork Expansion Joint Fillers for 

Concrete Paving and Structural Construction.  

ASTM D185-79 Standard Specifications for Concrete Joint sealer, 

Cold – Application Type.  

BS 12-78 Specifications for ordinary and Rapid hardening 

Portland Cement.  

BS 146-58 Specifications for Portland-blast furnace cement.  

BS 3148-80 Methods of Tests for water for Making Concrete.  

BS 4027-80 Specifications for sulphate Resisting Cement.  

ACI 301-84 (Revised 

1985) 

Specifications for structural concrete for buildings.  

ACI 304R-85 Guide for Measuring, mixing, transporting and 

placing concrete.  

ACI 308-81 (Revised 

1986) 

Standard Practice for curing of concrete.  

ACI 309-72 (Revised 

1982) 

Standard practice for Consolidation of Concrete.  

ACI 316R-82 Recommendation for construction of concrete 

pavements and concrete bases.  

ACI 318-89 & 318R-89 Building Code Requirements for Reinforced 

concrete and Commentary by ACI 

ACI 318.1-89 Building Code Requirements for structural Plain 

Concrete.  

ACI 318.1R-89 Commentary by ACI  

ACI 347-78 (Re-

approved 1984) 

Recommended Practice for Concrete Formwork.  

 *PS -PAKISTAN STANDARDS 

  *BS -BRITISH STANDARDS 
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SECTION – 2 

EXCAVATION 

2.1 GENERAL 

 This section covers the excavation for embankment dam, spillway, approach channel, intake 

outlet structure, irrigation conduit, irrigation system, access road, chowkidar hut, borrow 

areas; dental excavation; other excavation not specified in other Sections; and disposal of 

all excavated materials except as the placement of material is covered in other Sections. 

2.2 DRAWING PRESENTATION 

 In addition to the required excavation lines for permanent structures, the borrow areas may 

be used as sources of construction materials; results of field explorations at the required 

excavation and borrow areas including selected sources and estimated quantities of 

materials for use in various zones of the Dams. The information regarding sources and 

estimated quantities of materials for use in embankment as presented on the Drawings is 

not intended as a representation or a warranty and is presented only for the information of 

the Contractor. The Employer assumes no responsibility for any deductions, interpretations 

or conclusions drawn there-from. The Contractor will be required to review all data in 

Contract Documents, make his own investigations and studies necessary for a proposed 

plan of sources and distribution of excavated materials, and shall perform the work using 

sources and distribution that will result in the optimum project economy to the Employer and 

optimum progress consistent with requirements of the Drawings and Specifications. The 

Contractor shall propose his plan of excavated materials utilization for approval of the 

engineer. After the plan proposed by the Contractor is approved, the contractor may 

propose alterations to his plan for further approval of the Engineer as may be found 

necessary during the course of the work.  

2.3 CLASSIFICATION OF EXCAVATION MATERIALS  

a) General 

 The terms Rock and Earth are hereby defined when used for the purpose of 

classifying excavated materials for payment under the various Items of BOQ.  

b) Rock 

 Rock is defined as all materials which, in the opinion of the Engineer, require 

blasting, or the use of metal wedges and sledgehammers, or the use of compressed 

air drilling for its removal, and which cannot he extracted by ripping with a tractor of 

at least 150 brake hp with a single rear mounted heavy duty ripper. In case of doubt 

the Engineer's decision will be considered final. 
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c) Earth 

 Earth shall mean all material except hard rock as defined above in subsection (b). 

Earth shall include, but not necessarily be limited to soft rock river deposited 

material, all geologically recent materials such as alluvium and talus; all layers of 

earth which are cemented so that the earth becomes Conglomerate. Soft rock such 

as mudstone, siltstone, claystone, limestone, sandstone etc. shall be treated as 

Earth, if not covered under sub-section (b) above. 

2.4 EXCAVATION OPEN CUT - GENERAL EXCAVATION METHODS 

2.4.1 Excavation Methods 

 The Contractor shall perform all open cut excavation and grading to the final 

elevation lines and grades shown on the Drawings or approved by the Engineer. 

Excavation shall be performed by approved methods. The contractor shall make 

such trial excavations as are necessary to indicate the adequacy of the excavation 

methods. The rock excavation in the foundation of structures shall be done by 

excavation equipment and or such methods as Line Drilling, Pre Splitting or 

Cushion Blasting. The responsibility for the success of the excavation method shall 

rest with the contractor regardless of approval by the Engineer.  

  In general, for the earth and rock materials the Engineer will use his best 

endeavours to advise the Contractor at the loading areas regarding suitability of 

excavated materials for use in the embankment based on Engineer's examination 

prior to transportation to points of placement. Stock-Piling will not be paid for. The 

quality requirements of the materials are specified in Section 3.4 Materials.  

2.4.2 Excavation Extent  

 Excess excavation performed by the Contractor for any purpose or reason other 

than that ordered in writing by the Engineer, shall be at the expense of contractor. 

All excavation for structures shall be carried to foundation satisfactory to the 

Engineer regardless of whether the elevation thereof is higher or lower than the 

elevation shown on the drawings. All necessary precautions shall be taken to 

preserve the material below and beyond the lines of all excavation in sound 

undisturbed condition. All over-excavation required by the Engineer to be backfilled 

shall be backfilled by the Contractor in accordance with instructions of the Engineer; 

over-excavation in rock shall be backfilled with concrete or as directed by the 

Engineer; if over-excavation is unauthorized it shall be backfilled at the Contractor's 

expense. Except where the use of other materials is specifically approved by the 

Engineer, unauthorized excessive excavation in rock and in earth where side forms 

are not used shall be Backfilled with concrete at the Contractor's expense. Materials 

for use in the work shall be carefully excavated to produce the material in form 

suitable for the work; additional measures such as secondary blasting, mixing, 

blending and sieving shall be used, if necessary, to make the excavated material 

suitable for the required use. Excavations through overburden into rock shall be 

performed in a manner to result in separation of the rock from the overburden so 

that the maximum practicable amount of suitable embankment and fill material will 

be produced.  
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2.4.3 Excavation Tolerances 

 Excavation shall be performed within the tolerances for excavation limits indicated 

on the Drawings. Where no tolerance is indicated, excavation shall be performed to 

tolerance established by the Engineer as acceptable for the design and type of work 

involved. In cases where the governing criteria permit, the Engineer may relax the 

tolerance to facilitate construction. 

2.4.4 Excavation Line to Suit Field Condition 

 The character and desired dimensions of the proposed excavations are in general 

indicated on the Drawings. The Engineer, however, shall have the right to: 

(i) Vary the depth, width, and length of the excavations and to increase or 

decrease the slopes including berms of the excavations; and 

(ii) Require the use of berms of dimension as instructed in permanent slopes 

where none are shown on the Drawings, if conditions require or permit such 

modifications for the purpose of obtaining more stable or economical slopes 

and/or foundations. The Engineer shall have the right to vary the excavation 

lines after excavation has been commenced. 

2.4.5 Support of Excavations 

 During the excavation work, the Contractor shall be responsible for providing stable 

interim excavation slopes and for the proper support of excavations (regardless of 

the method of support specified by the Engineer) is necessary to accomplish the 

final construction shown on the Drawings. 

2.4.6 Dewatering of Foundations 

 Contractor shall maintain all foundation and other permanent work areas free of 

water as approved by the Engineer. The Contractor shall provide, install, operate 

and maintain approved Dewatering systems (including sufficient standby 

equipment) to dewater and keep dry all areas of construction during construction 

operations and as required keeping excavated foundation and side slopes stable. 

All fill material shall be placed in the dry place. The Contractor shall employ 

pumping methods in such a way as to prevent loss of fines from or other damage to 

foundations, maintain the stability of the excavated slopes permit construction 

operations, as required to be performed in the dry. The Contractor shall also install 

measurement and recording devices approved by the Engineer, for accurately 

measuring the quantities and rate of water pumped. 

 No separate payment will be made for dewatering of foundations. The cost shall be 

included in the Contract lump sum price for the care of water during construction 

(Section 1). 
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2.5 FOUNDATION PREPARATION 

2.5.1 Clearing and Stripping for Embankment Foundations  

 All areas against which fill has to be placed directly shall be cleared of all vegetation 

as described in this Section. Clearing within the fill areas shall consist of the 

complete removal above ground of trees and all bushes, shrubs, weeds and 

vegetation and all debris and objectionable material. Cleared material shall be 

disposed of by the contractor by burning in open area the combustible materials and 

removal of the incombustible materials from the site of work in a waste area 

designated by the Engineer. In addition, the areas to receive embankments shall be 

stripped of all organic soils, loose rocks and loose talus as directed by the Engineer. 

The haulage involved in the operation is included in the BOQ.  

2.5.2 Preparation of Foundations 

(a) Some of the foundation materials may deteriorate on exposure and get 

disturbed and remolded by construction traffic. The Contractor shall carry 

out his operations in such a manner that the risk of disturbance, 

deterioration and remolding is reduced to a minimum. 

(b) Rock out-crops and knobs shall be reduced to required slopes and the 

excavation for embankment base done accordingly to bring it to proper level 

and grade, as directed by the Engineer. The haulage for stock pile and 

disposal of un-useable material downstream of dam body is included in the 

BOQ.  

2.5.3 Excavation for Core Trench 

 Beneath the foundation of the dam within limits as shown on the Drawings 

necessary earth materials shall be excavated, bed rock surfaces prepared and 

impervious fill material placed as required for the control of under - seepage. 

Excavation shall be carried to the specified depth in the river bed and to reasonably 

sound strata at the abutments. Contractor shall be responsible for the maintenance 

of stable slopes during the excavation and backfill of the core trench. The slopes 

shown on the Drawing are indicative and may be varied or supplemented with 

berms, if required, subject to the approval of the Engineer. The suitable material 

excavated from the core trench will be allowed to be placed in the main 

embankment or in cofferdam as directed by the Engineer and the Contractor may 

stockpile such suitable materials for further use. The payment for placement of 

suitable material will be made separately according to other materials in the dam. 

The unsuitable material will be disposed of in the designated spoil area, and no 

additional payment will be made for the stockpiling and disposal work. The portion 

of the excavation for the core trench below water table shall be dewatered subject 

to the requirements of Section 2.4.6. During the placing and compacting of the fill 

material in the core trench the water level at every point in the core trench shall be 

maintained below the bottom of trench. The haulage for stock pile and usable 

material is included in the BOQ, 



Sumari Payan Dam  Bidding Documents  

 T.S-II - 7 

2.5.4 Surface Dental Treatment 

 Exposed rock surface within the rock-cutoff contact areas shall be cleaned by 

brooming and compressed air injection. Surface treatment shall be performed if 

necessary, to ensure that no open or loosely filled fissures, joints or bedding planes 

are present which might permit concentrations along the rock-cutoff contact areas. 

Surface treatment shall consist of coating with asphalt emulsion or slush grouting, 

as directed by the Engineer. Slush grouting shall consist of treatment of cracks and 

fissures with a 1:6 cement water mixture under light pressure, as and where 

directed by the Engineer.  

 Unsatisfactory material in pockets, seams and fissures shall be removed, if so 

ordered by the Engineer. Fissures, scams and shear zones exposed in the cleaning 

process shall be immediately filled with dental concrete, as directed by the 

Engineer. Exposed surface of final grade excavation in rock cutoff contact area 

which cannot be immediately covered with impervious fill shall be coated with 

asphalt emulsion in order to prevent to atmosphere. 

2.5.5 Excavation for Trenches 

 Unless otherwise directed or permitted by the Engineer not more than 10 m of any 

trench in advance of the end of the pipeline already laid shall be opened at any 

time. Trenches shall be excavated to the dimensions and depths shown on the 

Drawings or ordered by the Engineer or in such a position or to such dimensions 

and depths as shall allow for the proper construction of the relevant structure of 

proper execution of the relevant operation. Pipe trenches shall be excavated to give 

a clear width of 1/2 diameter of pipe with a minimum of 150 mm, on either side of 

the pipe. Additional excavation shall be carried out to give ample space for making 

joints and, where necessary, for concrete bedding or surround. 

 The banks of the pipe trench shall be as nearly vertical as practicable. Bell holes 

and depressions for joints shall be dug after the trench bottom has been prepared. 

The pipe, except for joints, shall rest on the prepared bottom for its full length. Bell 

holes and depressions shall be only of such length, depth, and width as required for 

properly making the particular type of joints. Stones above 15 cm size shall be 

removed to avoid point bearing. Whenever wet or otherwise unstable material that 

is incapable of properly supporting the pipe as determined by the Engineer is 

encountered in the bottom of the trench, such material shall be removed to the 

depth required and the trench backfilled to the proper grade with coarse sand, or 

other suitable approved granular material, such replacement of unsuitable material 

will be paid for at the contract unit price for that item of work. 

 Where the Contractor has excavated to depths in excess of the requirements, due 

to his negligence or from causes within his control, he shall refill and compact at his 

own expense the excess excavation with suitable material up to corrected level, as 

approved by the Engineer. 
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 Excavation of appurtenances shall be sufficient to leave at least 300 mm but more 

than 600 mm between the outer surface and the embankment or timber that may be 

used to hold and protect the banks. Any over-depth excavation below such 

appurtenances that has not been directed by the Engineer, will be considered un-

authorized and shall be refilled with compacted sand, gravel or concrete, as 

directed by the Engineer and at no additional cost to the Employer. 

2.5.6 Excavation for Canals / Channels  

 The work to be done under Excavation for Channels consists of the construction of 

canals as shown on the Drawings or as designated by the Engineer. All excavations 

and embankments shall be made to lines and shown on the Drawings or 

established by the Engineer. Where practicable, the finishing operations of the 

channel sections shall be performed by the Contractor simultaneously with the 

channel excavation. During the progress of the work, it may be found necessary or 

desirable by the Engineer to vary the slopes or the dimensions of the excavations 

for channels and embankments from those shown on the Drawings or specified 

herein, and the Contractor shall perform the work to the revised and changed 

slopes and dimensions. All necessary precautions shall be taken to preserve the 

material below and beyond lines of nil excavation in the soundest possible 

condition. Runways for equipment shall not be cut into channels banks.  

 Excavated materials shall be disposed off in required embankments, backfill or in 

spoil banks, or shall be placed in approved waste areas or in other locations as 

directed by the Engineer. Where shown on the Drawings or directed by the 

Engineer, approved excavated materials shall be placed in compacted 

embankments along the channel. The approved materials shall be placed in 

approximately horizontal layers not more than 6 inch thick after being well 

compacted. Prior to and during placement operations, the material shall have the 

proper moisture content for compaction as determined by the Engineer. If the 

moisture content is less than that required for compaction, it shall be supplemented 

by sprinkling and reworking the material during placement. If the moisture content is 

greater than that required for compaction, the material shall be dried by reworking, 

mixing with dry materials or other approval means. Each layer of the embankment 

shall be compacted by properly routing the travel of the mechanical excavation, 

hauling and placing equipment over the filling during construction of the compacted 

embankment.  

 The Contractor shall not interrupt nor interfere with the natural flows in irrigation and 

drainage channels for any reason or purpose without the written approval of the 

Engineer. Should temporary works such as diversion channels and structures be 

required, the Contractor shall construct, maintain and remove when no longer 

required all such temporary works. Any damage to temporary and permanent works 

or the property of others due to improper operation or failure of the works 

constructed for maintaining flow in irrigation and drainage channels shall be 

corrected by the Contractor at his own expense.  
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 Measurement for payment for Excavation for Channels will include all excavation 

within the channel prism. The channel prism is defined as the volume bonded by the 

designated bed level of channel, the specified side slopes of the channel projected 

to the natural surface level, and the natural surface level, all as shown on the 

Drawings for any particular reach of the channel. 

2.5.7 Excavation for Structures 

 All earth excavation under this contract, which is not included under the 

classification "Earth excavation in Trenches and cut off trench" shall be classified 

and paid for as earth excavation for structures. 

 The Contractor shall provide adequate timbering or shoring for excavations. Should 

the sides and ends of any excavations give way the contractor shall, at no extra 

cost, remove all disturbed ground. Any excavation carried out side the limits shown 

on Drawings and specified herein as the payment limits, shall not be treated as 

excavated and shall not be paid for. 

 When foundation level is reached, the Engineer's representative will inspect the 

exposed ground and give directions as to what further excavation, if any, he 

considers necessary. The excavation should be done in such a manner as to 

ensure that the work rests on a solid and perfectly clean foundation. If the 

Contractor allows any portion of such foundations to deteriorate due to exposure he 

shall make good the foundation to the satisfaction of the Engineer without extra 

cost. 

 Except where otherwise specified in the Special Provision, excavation and backfill 

for culvert and drainage pipes, except granular backfill to under drains, will not be 

paid for separately but shall be considered as a subsidiary obligation of the 

Contractor covered under the contract price for the various classes of culvert pipe 

as provided. 

2.6 PRECAUTIONARY AND REMEDIAL MEASURES  

2.6.1 Protection of existing Facilities and Structures 

 The Contractor shall take every necessary precaution not to endanger the safely, 

occupation or operation of any property, structures, installations or services in the 

vicinity of his operations and shall observe any restrictions imposed by authority 

concerned /Engineer to this end. Any such property, structures, installations or 

services be endangered or damaged as a result of the Contractor's operations, he 

shall immediately report any such damage to the Engineer's Representative and the 

authority concerned and shall forthwith undertake remedial measures to the 

satisfaction of the Engineer or the appropriate authority. 

2.6.2 Planking and Strutting 

 The Contractor shall provide at his own expense, to the satisfaction of the Engineer, 

all timbering, poling, shoring, strutting and other approved supports to the sides of 

all excavations, trenches and all other works in such a way as will be sufficient to 

secure them from falling and to prevent any movement. All responsibilities 

connected with this part of the work shall rest with the Contractor. 
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 In removing timbering, shoring and strutting and all other supports from excavation 

and trenches, special care shall be taken to avoid pressure on fresh concrete or any 

other work until it is sufficiently safe to resist such pressure. 

2.6.3 Removal of Water 

 The Contractor shall build all drains and do ditching, pumping, well pointing, bailing, 

and all other work necessary to keep the excavation clear of ground water, sewage 

and storm water during the progress of the work and until the finished work is safe 

from injury. All water pumped or drained from the work shall be disposed off in a 

manner satisfactory to the Engineer and necessary precautions against flooding 

shall be taken. The procedure for dewatering of subsoil water from excavation for 

the purpose of construction of Water Supply lines and other structures shall be in 

accordance with the method given below: 

 Dewatering of subsoil water from excavations of trenches and excavations for other 

structures shall be arranged by an adequate process of well pointing, bailing and /or 

pumping. 

 Well pointing shall consist of boreholes, provided with necessary strainers, blind 

pipes and pumping machinery and these shall be of suitable size and depth and 

shall be located on both sides of the trench and along the periphery of water level to 

a sufficient depth to keep the excavations clear of subsoil water during the process 

of construction.  

 As a part of the work, and at no extra cost, the Contractor shall provide all strainer 

pipes and other requisite material, and boring tools and plant, etc. for the well 

pointing and shall also provide pumping equipment as well as operating personnel, 

power, etc. Dewatering of subsoil water by well pointing, bailing and/ or pumping 

shall be continuous process round the clock during the progress of the work and 

until the finished work is safe, from injury to the complete satisfaction of the 

Engineer's representative and any interruption in continuous pumping and causing 

injury to the works done or under construction shall require the Contractor to repair 

or rebuild the works to the entire satisfaction of the Engineer's representative at no 

extra cost. 

2.6.4 Maintenance of Excavation 

 All excavation shall be properly maintained while open and exposed. Sufficient 

suitable barricades, warning lights, flood lights, signs, and similar Items shall be 

provided by the Contractor, The Contractor shall be responsible for any damage 

due to his negligence. 

 No separate payment will be made for the removal of water. The cost thereof shall 

be included in the contract lump sum price for the care and handling of water during 

construction (Section 1). 
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2.6.5 Surplus and Unsuitable Materials 

 All surplus and unsuitable materials shall be removed and disposed of at locations 

approved by the Engineer. The disposal of aforesaid materials shall not interfere 

with other works and shall not damage or spoil other material. When it is necessary 

to haul earth or rock material over street or pavement, the Contractor shall prevent 

such material from falling on the street or pavement. No separate payment shall be 

made for removal and disposal of unsuitable or surplus materials. 

2.6.6 Cutting Pavement 

 In cutting or breaking road surfacing, the Contractor shall not use equipment which 

will damage the adjacent pavement. Existing paved surfaces shall be cut back 

beyond the edge of trenches to form neat square cuts. The road ballast, brick 

pavement, and other materials shall be placed on one side and shall be preserved 

for re-installment when the trench is filled. Wherever necessary or required for the 

convenience of the public, the contractor shall provide suitable temporary bridges 

which shall be maintained in service until backfilling has been completed. The 

contractor shall keep the road crossings manned 24 hours per day. During night 

time, enough red lights shall be provided to warn the traffic. If detour is necessary, 

the Contractor shall make proper for the traffic and shall install signs 1 m x 1.2 m in 

size indicating the detour. 

2.7 ROCK EXCAVATION  

2.7.1 Rock Excavation for Foundations of Structures 

(a) General 

 Hard Rock shall be excavated by systematic and such approved methods 

of drilling and blasting which will prevent damage to foundation/ barring and 

wedging, by ripping or directly by excavating equipment. Precautions shall 

be taken to preserve the material outside the lines of excavation in an 

undisturbed condition. Refilling of over excavation beyond lines and grades 

shown on Drawings shall be done with concrete or other materials 

approved by the Engineer at the Contractor's expense. The Contractor shall 

clean rock slope benches and shall maintain an inspection system in regard 

to hard rock slopes as necessary to provide safe working conditions. 

Requirements regarding the use of explosives are specified in sub-clause 

SP-14 Storage and Use of Explosives. 

(b) Drilling and Blasting 

 Wherever blasting is approved by the Engineer, it will be carried out in the 

foundation area by methods like Line Drilling/ Pre Splitting or Cushion 

Blasting. The depth and spacing of holes for blasting with such methods 

during the work shall be determined by the Contractor and will be modified 

at the direction of the Engineer, based on observation of the manner in 

which the rock breaks as blasting operations progress and additional testing 

as shown to be necessary. Blasting patterns shall be varied as required to 
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produce the gradations required for the material to be placed in the 

permanent work. Whenever further blasting may injure the rock upon or 

against which concrete or fill is to be placed/ the use of explosives shall be 

discontinued and excavation shall be completed by wedging, barring and 

channeling or other suitable methods. Approval by the Engineer of the 

method of blasting shall not relieve the Contractor of his sole responsibility 

for the adequacy and safety of the blasting. 

2.7.2 Dental and other below Grade Excavation 

 Zones of unsatisfactory material below the foundation levels which will require 

excavation/ may be encountered. All such material/ regardless of character, shall be 

removed and disposed of as directed by the Engineer. Dental excavation/ to be paid 

for as Day work/ shall consist of the removal of earth such as talus or alluvium or 

unsound rock such as soft/ friable or highly weathered rock (and sound rock 

incidental to such removals) from below the foundation or other base excavation 

lines directed by the Engineer for structures and for impervious earth-rock contacts/ 

and from locations such as joints and pockets and between rock beds where the 

use of power excavation equipment is not practicable. Dental excavation to be paid 

for as Day work shall not include removal of materials below the aforementioned 

excavation lines where in the opinion of the Engineer, a removal operation similar to 

that used for any portion of the excavation above such lines could be used. Dental 

excavation to be paid for as Day work shall not include removal of materials by 

pressure washing and shall not include excavation which is classified by the 

Engineer or paid for under another Contract Item. Excavated areas covered in this 

Sub-section shall be cleaned as specified and provided with dental treatment as 

provided in sub-section 2.5.4 

2.7.3 Preparation of Contact Surface between Rock and Concrete 

 Exposed rock surface within the foundation against which concrete is to be placed 

shall be cleaned and broomed and the surface and undulations shall be covered 

and filled with a layer of blinding concrete as directed by the Engineer. The blinding 

concrete shall be provided according to Specifications in Section 5 for Concrete. 

2.8 ROCK QUARRIES  

2.8.1 General 

 The rock for riprap material and stone pitching shall be obtained from the rock 

borrow area as indentified during the investigations or from other rock quarries near 

the dam site as directed by the Engineer. The Contractor shall exploit, develop and 

maintain the approved rock quarries and pits in a suitable condition for the 

extraction and removal of the required materials in a manner satisfactory to the 

Engineer, and so as to obtain at all times the greatest practicable yield of suitable 

material in the deposit. The fact that the Employer has approved the Site and 

location from which material for riprap and stone pitching may be obtained shall not 

be considered as constituting the approval for use of all material extracted from the 



Sumari Payan Dam  Bidding Documents  

 T.S-II - 13 

quarries and the Contractor shall be responsible for the specified quality and 

grading of such produced material. For quality and gradation of riprap material the 

Section 3.4 Materials shall be applicable. 

 The quantity of rock from rock borrow area is gross estimated quantity and there is 

no guarantee that this quarry will yield such quantities of suitable material. If the 

Contractor proposes to use any additional rock quarry, he shall do so with the 

written approval of the Engineer. 

2.8.2 Blasting and Excavations 

 The methods of excavating, quarrying and size separation shall be subject to the 

approval of the Engineer. Selected areas in the rock source will be designated for 

the riprap material. The gradation of riprap is specified in Section 3.4.2 and 

Contractor shall plan his blasting and quarrying work in a manner to produce 

material according to the required gradation. 

2.8.3 Measurement and Payment for Quarried Material 

 The processed material from the rock quarries shall be placed in the dam or 

spillway or in other areas as directed by the Engineer as per Section 3.7 to 3.10 

which Items shall include the entire cost of processing, separating, grading, 

handling, transportation, stockpiling and placement of this material. No separate 

payment shall be made for the excavation of the material under this Section. 

2.9 EARTH BORROW AREAS 

2.9.1 General 

 Borrow areas for earth material in the permanent works shall be the borrow areas 

shown on the Drawings or as specified by the engineer, additional borrow areas 

selected by the Contractor subject to approval of the Engineer. Investigations in the 

borrow areas shown on the Drawings have shown that material suitable for use in 

the permanent work is found in these borrow areas. If the Contractor proposes to 

use borrow areas other than those investigated and suggested by the engineer, he 

shall make other investigations at his expense and furnish such evidence for 

approval of the Engineer, as will indicate that the borrow area can be used as a 

source of materials suitable for the embankments. 

2.9.2 Operation of Borrow Areas 

 The Contractor shall perform all necessary clearing, stripping, selective excavation 

to necessary depth and extent, in the dry or below ground water, draining of borrow 

areas, pre-wetting of material in the borrow areas, dressing of borrow area during 

and after completion and disposition of materials to obtain and make the material 

suitable for use in the work. Excavation and transportation may be performed by 

any approved method and by the use of excavating and transporting equipment 

suited to accomplish the intended purpose in the work. The Contractor shall 

determine the conditions of the materials in each borrow area and provide proper 

means of handling the materials. Excavation in the borrow areas shall be 

accomplished to provide proper drainage at all times and to result in the efficient 
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recovery of the maximum amount of suitable materials from the area. Upon 

completion of the borrow operations the borrow areas outside the limits of the 

reservoir shall be left reasonably smooth, evenly dressed, and shaped to drain. The 

contractor may use borrow material in the temporary works, such as cofferdam haul 

and access roads. However, no measurement for payment will be made of such 

materials unless such materials arc reused, as approved, under an Item in the Bill of 

Quantities for which measurement and payment of such materials is provided. 

2.10 DISPOSITION OF MATERIALS 

2.10.1 General 

 The disposition of all excavated materials including top soil in borrow areas and 

excess and over break excavation, shall be in accordance with the requirements of 

the Drawings and Specifications and as approved by the Engineer. Such approval 

shall supersede the indicated usage of any particular excavation source shown on 

the Drawings. The Contractor shall be permitted to use all suitable materials from 

required excavation in the work shown on the Drawings. Suitable materials from 

borrow areas and quarries shall be used in the works shown on the Drawings; 

materials from borrow areas and quarries that are designated by the Engineer as 

unsuitable shall be neatly disposed of in approved locations at no expense to the 

Employer. 

 The Contractor shall be responsible for making and maintaining all haul roads 

required for transport of the materials from the Borrow Areas and Quarries to their 

required destinations. No separate payment will be due to the Contractor for the 

haul roads and all costs related to this Item shall be included in the unit prices of the 

materials as provided in the Bill of Quantities. 

2.10.2 Disposition of Suitable Material from Foundation Spillway. 

 All suitable material excavated from foundations of Dam, Spillway and other 

excavations, consisting of Rock, Earth as determined by the Engineer may be 

stockpiled by the Contractor in the designated stockpile areas in an approved 

manner. The Contractor will be permitted to re-handle and use the suitable material 

from the stockpiles in the suitable locations for the construction of fill. No extra 

payment will be made to the Contractor for stockpiling and all payments related to 

this Item will be covered by the Item related to Excavation. 

2.10.3 Disposal at Spoil 

 Unsuitable materials from required excavations shall be disposed of in the spoil 

areas selected by the Contractor subject to approval of the Engineer. Spoil areas 

shall be left in satisfactory conditions, smoothly dressed and shaped to drain. No 

additional payment will be made to the Contractor for this work; all payments will be 

covered by the related Item for Excavation. 

2.10.4 Boulders 

 Boulders shall be disposed of as follows or as otherwise approved by the Engineer. 

Boulders encountered in the borrow areas shall be disposed of in the borrow 

excavation. Boulders encountered in other open cut excavations shall be hauled to 

the directed areas; breaking if necessary shall be performed to make the material 

suitable for use in the works. 
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2.11 MEASUREMENT AND PAYMENT 

2.11.1 General 

 The measurement for all excavations shall always be made for the final designed 

lines of the Structure unless specifically allowed otherwise by the Engineer. The 

Contractor shall himself make allowance for extra earthwork, spaces or areas 

required for working. Similarly, no separate measuring shall be made for supports, 

shoring, planking, strutting and dewatering which the Contractor may require to 

complete the job. 

 The measurement for excavations in borrow areas shall be made for the final 

acceptably placed fill without any allowance for bulking or otherwise. The Contractor 

shall be deemed to have made all such allowances in the unit rates quoted by him. 

2.11.2 Clearing, Stripping and Grading of Foundations for Embankment Dam and its 

Abutments. 

 Measurement for clearing, stripping and grading of foundations of dam will be made 

in square meter projected vertically to a horizontal plane of the foundation area 

acceptably cleared, stripped and graded as per Section 2.5. No separate payment 

will be made for bushes and trees and their removal will be deemed to be included 

in the measurement for overburden and other unsuitable materials.  

 Payment will be made for the number of square meter as measured above for 

clearing, stripping and grading of foundations for dam and shall constitute full 

compensation for clearing, stripping and grading of all material related to this Item 

including disposal of the stripped material in the spoil areas as directed by the 

Engineer. 

2.11.3 Excavation for Core Trench in Earth 

 Measurement will be made of the number of cubic meter of Earth as defined in 

Section 2.3 Classification in original position acceptably removed from with in the 

lines and grades shown on the Drawing or directed by the Engineer for providing 

cutoff below the dam in core trench, abutments and toe drain. 

 Payment will be made for the number of cubic meter measured as provided above 

at the contract unit price of Excavation for core trench and shall constitute full 

compensation for excavating the Earth from foundations including disposal in the 

stockpiles or spoil area as directed by the Engineer. 

2.11.4 Excavation for Core Trench in Rock 

 Measurement will be made for the number of cubic meter of Rock as defined in 

Section 2.3 Classification in original position acceptably excavated from core trench, 

abutments and toe dam within the lines and grades shown on the drawing or as 

directed by the Engineer. 
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 Payment will be made for number of cubic meter measured as provided above at 

the Contract unit price for Excavation of Rock in the core trench and shall constitute 

full compensation for excavating the rock including breaking up rock, re-handling/ its 

disposal in the stockpiles or spoil area or as otherwise directed by the Engineer. 

2.11.5 Excavation for Trenches 

 Measurement will be made of the number of cubic meter of Earth acceptably 

removed from within the lines and grades shown on the Drawings or as directed by 

the Engineer. 

 Payment will be made for the number of cubic meters measured as provided above 

at the contract unit price of Excavation for trenches and shall constitute full 

compensation for excavating the Earth from trenches including disposal in the 

stockpiles or spoil area as directed by the Engineer. 

2.11.6 Excavation for Canals/Channels 

 Measurement for payment for Excavation for Channels will be made of the material 

in excavation only, regardless of the method of excavation or type of material 

excavated, and only of material excavated at the direction of the Engineer. 

Measurement for payment for Excavation for Channels will include all excavation 

within channel prism. No measurement for payment will be made of over-excavation 

of the Channel prism, except where done at the direction of the Engineer.  

 Payment for Excavation for Channels will be made at the contract unit-price per 

cubic meter for Excavation for Channels. The amount shall be full payment for the 

work specified herein as Excavation for Channels, including stripping and removal 

of debris from areas not designated to be paid for separately under Clearing. 

2.11.7 Surface-Dental Treatment of Foundation-Dental Concrete 

 The measurement and payment for Dental Concrete shall be made under Section 5, 

“Plain and Reinforced Concrete.  

2.11.8 Surface – Dental Treatment of foundation Dental Concrete  

 Measurement will be made for the number of liters of Asphalt emulsion sprayed in 

the acceptable manner to cover the prepared foundation as specified in Section 

2.5.4 

 Payment will be made for the number of liters of Asphalt emulsion measured above 

for the Contract unit Item for Asphalt Emulsion Spray Coat and shall constitute full 

compensation for all the material and labour supplied for coating the foundation by 

spraying the asphalt emulsion over it and all other work related to the Item. 

2.11.9 Surface-Dental Treatment of Foundation for Core Trench-Rock-Slush 

Grouting. 

 Measurement will be made of the number of square meter of area treated with slush 

grouting to cover the prepared foundation in the acceptable manner as specified in 

Section 2.5.4. 
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 Payment will be made for the number of square meters of foundation area treated 

with slush grouting as measured above at contract unit rate for slush grouting and 

shall constitute full compensation for all the material and labour supplied for slush 

grouting of the foundation area and all other work related to the Item. 

2.11.10 Dental and other Below Grade Excavation and Backfilling 

 Dental and other below grade excavation and backfilling ordered by the Engineer to 

be carried out as Day work shall be paid for at Day work rates entered against the 

appropriate Items in Day work Schedule, Appendix-D to Tender, Day work Rates for 

Labour, Plant and Materials. 

2.11.11 Excavation of Earth and Rock in the Foundation of Structures 

 Measurement will be made for the number of cubic meter of Earth and Rock 

respectively as defined in Section 2.3 Classification, in original position acceptably 

excavated from the foundation of structures, within the lines and grades shown on 

the drawing or as directed by the Engineer. 

 Payment shall be made for number of cubic meter measured as provided above at 

the Contract unit price for Excavation of Earth and Rock respectively from the 

foundation of Structures and shall constitute full compensation for excavating the 

soil or rock including breaking up re-handling its disposal in the stockpiles or spoil 

area as directed by the Engineer. 

2.11.12 Excavation for Disposal Drain in Earth 

 Measurement will be made of the number of cubic meter of Earth, in original 

position acceptably removed from within the lines and grades shown on the 

Drawings or as directed by the Engineer for the disposal drain. 

 Payment will be made for the number of cubic meter measured as provided above 

at the contract unit price of Excavation for Disposal Drain and shall constitute full 

compensation for excavating the Earth from foundations including disposal in the 

stockpiles or spoil area as directed by the Engineer. 

2.11.13 Provide and install PVC Pipe in Water Measuring Structures 

 Measurement will be made for the number of linear meters of specified diameter of 

PVC Pipe acceptably installed in the Water measuring structures of best quality as 

approved by the Engineer. 

 Payment will be made for the number of linear meter acceptably measured at the 

contract unit price for providing and installing the PVC and shall constitute full 

compensation for all the related works in accordance with the drawings or as 

directed by the Engineer.  



Sumari Payan Dam  Bidding Documents  

 T.S-VI - 71 

SECTION – 6  

BRICK WORK 

6.1 SCOPE  

 This section consists of construction of brick-walls of any thickness with first class hand-

mould and/or machine pressed bricks with the specified ratio of cement mortar in 

foundation, plinth, super structure or for any other structure as directed by the Engineer, or 

shown in the Bid Schedule. The Contractor shall furnish all materials and all other 

requirements to produce finished brick work. Brick work and materials for brick work shall be 

in strict accordance with this section of the specifications and applicable drawings and 

subject to the terms and conditions of the Contract. 

6.2 MATERIALS  

6.2.1 Bricks 

 The bricks used shall be of standard size (9"x4.5"x3") first class well burnt, uniform 

in shape, size, texture, colour and should produce a ringing sound when struck. The 

bricks shall be free from flaws, cracks, chips, stone nodules of lime or kankar or any 

other blemishes. The brick shall not absorb more than one sixth of its weight when 

soaked in water for one hour. Compressive strength shall not be less than 2000 Ibs 

per square inch, Bricks over burnt, under burnt vitrified and irregular shall not to 

used. Bricks of uniform size shall be used throughout the work and source shall not 

be diversified. 

6.2.2 Portland Cement 

 Portland cement shall conform to the stipulations and requirements set forth in 

Section for "Plan and Reinforced Concrete". 

6.2.3 Mortar Sand 

 Sand for mortar used in construction of brickwork required under these 

Specifications shall be furnished by the Contractor in accordance with the 

provisions and in conformity with the stipulations and requirements of ASTM 

Designation C144-70 or latest revision and shall have a fineness modulus between 

1.6 and 2.5. 

6.2.4 Water 

 The water used in the preparation of mortar shall be free from objectionable 

quantities of silt, organic matter, alkali salts and other impurities and it will be tested 

and approved by the Engineer at the Contractor’s cost.  

6.3 MORTAR COMPOSITION 

 Mortar for all brickwork requiring mortar shall, except when otherwise specified by these 

Specifications or as directed by the Engineer, consist of one part of Portland cement to 3 

parts of damp loose mortar sand by volume and sufficient water to produce the proper 

consistence for the intended use. Mortar shall not be retained for more than 30 minutes and 

shall be constantly worked over with hoc or shovel until used. 
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6.4 MORTAR BATCHING 

 Methods or equipment used for mixing mortar shall be such as will accurately determine and 

control the amount of each separate ingredient entering into the mortar and shall be subject 

to the approval of the Engineer. If a mixer is used it shall be of approved design and the 

mixing time after the ingredients are in the mixer, except for the full amount of water, shall 

not be less than two minutes. 

 Mortar shall be mixed only in sufficient quantities for immediate use and all mortar not used 

within 30 minutes after addition of water to the mix shall be wasted. Retempering of mortar 

shall not be allowed. Mixing pans and troughs shall be thoroughly cleaned and washed at 

the end of each day's work. 

6.5 SOAKING 

 Before use all bricks shall be soaked in clean water in tanks or pits for at least two hours. 

6.6 LAYING OF BRICKS 

 All brickwork shall be skillfully laid with level courses, uniform joints, square corners, plumb 

verticals and true surfaces except when otherwise shown on the Drawings or directed by the 

Engineer. Brickwork will be of best standard of workmanship obtainable and objectionable 

offsets in the brickwork shall be avoided. Smoothest practicable finished surface of the 

brickwork shall be ensured. Unless otherwise specified, bricks shall be laid in English Bond 

with frogs (Manufacturer's marks) upward. 

 All horizontal joints shall be parallel and truly level. Vertical joints in alternate courses shall 

come directly over one another. Thickness of joints unless otherwise specified shall not be 

less than ¼ of an inch and not more than 3/8 of an inch. The height of 4 courses and 3 joints 

as laid shall not exceed by more than 1 inch the height of 4 bricks as piled one upon the 

other. 

6.7 CURING 

 All brickwork involving use of cement shall be cured by water curing or other acceptable 

methods. The Engineer shall approve all methods and operations of the Contractor in curing 

different portions of work. 

 When curing by water, brickwork shall be kept wet for at least ten days by covering with 

water saturated materials or by a system of perforated pipes, mechanical sprinklers, porous 

hose, ponding or by any other approved method which will keep all surfaces to be cured 

continuously wet. Water used for curing shall meet the requirements Clause 7.2.4 of these 

specifications. 
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6.8 MEASUREMENT AND PAYMENT 

6.8.1 Method of Measurement 

 Measurement for brickwork shall be in unit cubic meter of brick work provided within 

the limits as shown on the Drawings or as directed by the Engineer. 

6.8.2 Basis of Payment 

 Payment for brickwork shall be made at the contract unit price for unit cubic meter. 

Payment shall constitute full compensation for furnishing all materials, equipment 

and labor including all incidentals necessary to complete the work. 
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SECTION – 7  

REINFORCED CEMENT CONCRETE PIPE  

7.1 SCOPE OF WORK 

 The work to be done under this section consists of furnishing, laying, jointing and testing 

pre-cast RCC Pipe Line in the excavated trenches on the bedding material for conveyance 

of water complete in all respects as shown on the Drawings and elsewhere and as directed 

by the Engineer. 

7.2 GENERAL 

1) All RCC Pipe shall be furnished and installed in complete conformity with the 

stipulations and requirements specified herein and elsewhere in these specifications 

and on the Drawings. 

2) All excavation required in placing RCC Pipe under these specifications shall be 

performed by the Contractor in accordance with the provisions of, and in complete 

conformity with the stipulations and requirements specified in Scction-2, 

"Excavation". 

7.3 CLASSIFICATIONS 

1) The RCC Pipe shall be manufactured in accordance with the Specifications of 

ASTM C-361 or as specified on the drawing of internal dia. 

7.4 MATERIALS 

1) All materials, methods of manufacture and strength requirements for the RCC Pipe 

shall conform to the requirements of ASTM Designation C-361 and shall be subject 

to inspection and approval of the Engineer. 

2) Cement - Portland cement shall conform to the requirements of specifications set 

forth in Section for "Plain and Reinforced Concrete". 

3) Sand - All sand shall conform to the Specifications for sand set forth in Section for 

"Plain and Reinforced Concrete". 

4) Aggregates - Aggregates shall conform to ASTM Specification C-33 except that the 

requirements for gradation shall not apply. 

5) Steel reinforcement - Reinforcement shall consist of wire conforming to ASTM 

Specification A-82 or A-496 or wire fabric conforming to Specifications A-185 or 

Specifications A-497 or bars of Grade 40 steel conforming to Specifications A-615 

or bars of Grade 80 steel conforming to Specification A-306. 

7.5 MIXTURE 

 The aggregate shall be so sized, graded, proportioned and thoroughly mixed in a batch 

mixer with such proportions of cement and water as will produce a homogeneous concrete 

mixture of such quality that pipe will conform to the classification specified above. In no case 

shall the proportion of Portland Cement in the mixture be less than six U.S. Standard bags 

(94 lbs) per cubic yard (56 kg/cu.m) of the concrete. 
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7.6 JOINTS 

1) The ends of reinforced concrete pipe sections shall be so formed that when the 

pipes are laid together they will make a continuous and uniform line of pipe. The 

joints shall be such as will permit effective jointing and to permit placement without 

irregularities in the flow line. The joint shall be bell and spigot joint with rubber 

gasket of ½ inch thickness of inside diameter equal to the inside diameter of the 

concrete pipe and approved by the Engineer. 

7.7 MANUFACTURE 

1) Placement of Concrete - The transporting and placement of concrete shall be by 

methods that will prevent the segregation of the concrete materials and the 

displacement of the reinforcement steel from its proper position in the form. 

2) Curing - Pipes shall be cured by any one of the following methods. 

i) Steam Curing  

ii) Water Curing 

 The pipe shall be cured for a sufficient length of time so that the concrete will 

develop the specified strength at 28 days or less. 

3) Pipes shall be substantially free of fractures, large or deep cracks, and surface 

roughness. The ends of the pipe shall be normal to the walls and centre of the pipe. 

7.8 TESTING AND INSPECTION 

1) Pipe shall be tested by the method covered in the standard specifications ASTM 

Designations: C-76 and each manufacturer furnishing pipe under these 

specifications shall be fully equipped to carry out the test herein designated. Upon 

the demand of the Engineer and under his supervision, the manufacturer shall 

perform such number of tests as the Engineer may deem necessary to establish the 

quality of the pipe manufactured. Failure of any pipe to meet the test requirements 

shall be sufficient cause for rejection of all pipes which the test specimen 

represents. All pipes shall be subjected to inspection by the Engineer at the factory 

and point of delivery. The purpose of the inspection shall be to cull and reject pipes 

which independent of the physical tests herein specified, fail to meet the 

requirements of these specifications. 

7.9 REJECTION 

(1) Rejection may be made on account of any of the following: 

a) Fracture or cracks passing through the shell, except for a single end crack 

that does not exceed the depth of the joint. 

b) Defects that indicate imperfect proportioning, mixing and molding. 

c) Surface defects indicating honeycombed or open texture. 

d) Damaged ends, where such damage would prevent the making of a 

satisfactory joint. 
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e) Failure to give a clear ringing sound when tapped with a light hammer. 

f) Exposure of the reinforcement where such exposure indicates that the 

reinforcement was misplaced. 

g) Pipe damaged during shipment or handling may be rejected even if 

previously approved. 

7.10 REPAIR  

 Pipe may be repaired if necessary because of occasional imperfections in manufacture or 

accidental injury during handling and will be acceptable if in the opinion of the Engineer, the 

repairs are sound, properly finished, cured and the repaired pipe conforms to the 

requirements of these specifications. 

7.11 INSTALLATION 

1) All concrete pipes shall be set to the alignment and grades shown on the Drawings 

or established by the Engineer. Concrete pipe installed in the ground shall be laid 

on a compact and properly shaped bedding material of natural gravel or crushed 

rock as per specifications in Section for "Construction of Earthfill" and approved by 

he Engineer, and compacted in such a manner as will not disturb the alignment or 

grade of the pipe. Payment for natural gravel or crushed rock shall be made under 

"Bedding Material". Concrete pipe installed in concrete or masonry structures shall 

be secured, in a manner satisfactory to the Engineer, against any misalignment 

during concrete or masonry placement. 

2) The Contractor shall furnish all materials required and shall construct water-tight 

joints between concrete pipe sections. Ends of pipe sections shall be thoroughly 

cleaned and the section being placed drawn up tightly to correct line and grade. 

Mortar for finishing joints in concrete pipe shall consist of one part Portland cement 

to three parts sand by volume with sufficient water to obtain a suitable consistency. 

All operations of the Contractor in jointing the pipe sections shall be approved by 

the Engineer. 

7.12 MEASUREMENT AND PAYMENT 

7.12.1 Reinforced Cement Concrete Pipe 

 Measurement for payment for reinforced cement concrete pipe will be made of the 

number of linear meters of pre-cast concrete pipe of each size actually furnished 

and installed as shown on the Drawings or directed by the Engineer, measured 

along the centre line of the pipe from end to end of the pipe in place without 

allowance for laps at joints or for excess material which may be trimmed off to fit the 

required installation. 

 No direct payment will be made for cement and reinforcement used in 

manufacturing of RCC Pipe and the cost of furnishing all materials required for 

manufacturing RCC Pipe shall be included in the unit rate tendered in the Bill of 

Quantities for the item of reinforced cement concrete pipe in which the materials are 

used. 
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 Payment for furnishing and installing reinforced cement concrete pipe will be made 

for the number of linear meter of pipe acceptably installed at the contract unit price 

in the Bill of Quantities. The amount of bid for the item shall be full payment for the 

work specified herein and on the Drawings for Reinforced Cement Concrete Pipe, 

including spigots, socket ends, rubber ring and cement mortar for jointing concrete 

pipe installed complete in all respects and approved by the Engineer. 

7.12.2 T-Joints and Control Valves for R.C.C Pipes 

 Measurement for payment will be made for the number of T-Joints and Control 

Valves of specified sizes provided and fixed according to the details given on 

Drawings and as directed by the Engineer. 

 Payment will be made for the number of T-Joints and Control Valves measured at 

the contract unit price and shall constitute full compensation for providing, fixing and 

all the related works in accordance with the Drawings and as directed by the 

Engineer. 
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SECTION – 3 

CONSTRUCTION OF EARTHFILL 

3.1 SCOPE  

 The work covered by this Section consists of the construction of the Embankment Dam, 

earthfill and stone pitching for Spillway, earthfill for irrigation system, backfill for irrigation 

conduit and structures and other miscellaneous fills including the preparation of the 

foundation. 

3.2 DEFINITIONS 

 The term “fill” as used in section 3 of these Specifications is defined as the earth fill portion 

of the dam including all other fills, riprap, filters and drain materials for the dam and as used 

in connection with other works. The terms dam and embankment used to devote all 

earthworks. 

 "Zone": that part of an embankment or fill, the material for which has specified 

characteristics such as particle size, moisture content, density and method of placing. Only 

that zone will be applicable which is mentioned in the drawings and BOQ of the project. 

3.3 GENERAL PROVISIONS 

3.3.1 Reference Standards 

The numbers and subjects of reference standards are listed below:  

Standard Subject 

USBR Earth Manual, Second Edition 

BS 1377:1967 Methods of testing soils for civil engineering purposes 

ASTM C535  Test for resistance to abrasion for large size coarse aggregate 

by use of the Los Angeles machine 

ASTM C88 Test for soundness of aggregates by use of Sodium Sulphate 

or Magnesium Sulphate 

3.3.2 Submissions by the Contractor 

 Submission which the Contractor is required to make in relation to embankment 

other fills include the following: 

(a) Drawings: 

 Contractor's record drawings of the agreed foundation level survey prior to 

the placement of fill in those areas.  
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 Contractor's record drawings of all agreed level surveys taken for the 

purpose of measurement of quantities of fill.  

 Survey records as specified above shall be submitted to the engineer within 

7 days of the completion of the survey work recorded on them. 

(b) Test Results: 

 Laboratory tests and field tests results on agreed format. 

(c) Samples: 

 Materials proposed for use as fill, where specifically required by the 

Engineer. 

3.3.3 Equipment and Methods 

 Before proceeding with any of the work specified in this section, the Contractor shall 

furnish the construction sequence and material utilization scheme he proposes to 

use in fill construction, integrated with requirements of the approved construction 

schedule, to the Engineer as further information for approval under Clause 14 of the 

Conditions of the Contract, The Contractor's submission will include the following 

details: 

 Proposed method of placing and compacting fill including a schedule of plant and 

equipment to be used.  

 Programme for quality control of earthworks.  

 Proposed sources of all embankment and fill materials including riprap and method 

of selective excavation and processing 

 Proposed programme of embankment construction  

3.3.4 Test Fills for Embankment 

 Test fill of 100ft minimum length will be constructed for embankment zones as 

directed by Engineer. The minimum compacted width shall be at least three rollers 

widths and for two specified fill thicknesses. No separate payment will be made for 

these test fills, and if approved, will form part of the permanent works. 

3.3.5 Lines and Grades 

 Fills shall be constructed to the lines, grades, and cross-sections indicated on the 

Drawings unless otherwise directed by the Engineer. Materials conforming to the 

requirements specified in Section 3.4 Materials, shall be placed and compacted 

within the indicated zone limits. The Engineer reserves the right to increase or 

decrease the foundation widths, the embankment slopes or the zone limits or to 
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make such other changes in the embankment sections as may be deemed 

necessary to produce safe structures, or for efficient utilization of materials from 

required excavations. Settlements of foundation and dam for the post construction 

period will be provided for by increasing the height of the sections. Required height 

increases will be determined and specified by the Engineer from settlement 

observations made as the work progresses. 

3.3.6 Backfilling of Excess Excavation 

 Unless indicated otherwise on the Drawings or allowed in accordance with the 

written permission issued by the Engineer, Excess. Excavation shall be backfilled. 

 The backfill shall comprise the material comprising the structure on fill material to be 

placed within the measured excavation, to the same standard as specified for that 

structure or fill. 

 Any additional excavation required to enable the backfill to be placed as specified 

shall also count as Excess Excavation. No additional payment will be made for 

backfill of Excess Excavation. 

3.3.7 Placing of Fill on a Formation 

 Before the placing of any fill on a Formation all shattered loose and weathered 

material shall be removed from the excavation so as to ensure that the work rests 

on a sound and clean foundation or, where appropriate, abuts against undisturbed 

ground. The methods of cleaning the foundation for the impervious core of 

embankment shall include the use of compressed air jets where necessary, and the 

Engineer will inspect and record the geology of these parts of the formation before 

approving them.  

 No additional payment will be made for cleaning of the foundation or undisturbed 

ground as specified above.  

3.3.8 Conduct of Work 

a) Maintenance, Protection and Tests 

 The contractor shall maintain and protect the Dam in a satisfactory 

condition at all times until final completion of all work under the Contract 

including period of maintenance in accordance with the Clause 9 of the 

Conditions of Contract. Any approved fill material which is diverted from its 

use in construction of the dam, or rendered unsuitable after being placed in 

the dam before final acceptance of the work, shall be replaced by the 

Contractor in a satisfactory manner and no additional payment will be made 
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thereof. The Engineer will establish a programme of testing of in-place fill to 

ensure that the work is being performed in conformity with the requirements 

of these Specifications. The Engineer will also perform tests on material at 

their source and during their processing and handling as necessary for 

quality control and the Contractor shall adjust his methods as Specification 

requirements. Tests of material and embankment construction will be made 

at regular intervals and Engineer will notify Contractor of any deficiencies in 

materials and/or construction when results of tests arc known. Deficiencies 

shall be remedied by such measures as the Engineer may direct. Remedies 

shall include the complete removal of portions of the fill if so directed by the 

Engineer. The contractor shall dispose of any unsuitable materials and refill 

the excavated area with suitable material as directed, at no cost to the 

Employer. The Contractor may be required to remove/ at his own expense, 

any fill placed outside of the prescribed slope lines where such placement is 

not authorized by the Engineer. 

(b) Haul Road 

 Haul roads shall be located and constructed as approved by the Engineer. 

They shall be designed to maintain the intended traffic safely, without 

endangering dam stability during the construction period and shall be 

constructed in a manner to preclude contamination or alteration of materials 

forming the dam section. All haul roads located on dam slopes shall be 

removed at the completion of dam construction. Roads on abutments, 

which would be unstable during reservoir operations shall be removed at 

the completion of the dam construction or stabilised to the satisfaction of 

the Engineer. Haul or construction roads shall not be measured for 

payments. 

(c) Stockpiles 

 Whenever the Contractor for his own convenience excavates and stockpiles 

fill material for subsequent usage in the fill, no additional payment shall bo 

made for such stockpiling nor for the reloading and hauling of this material 

to its final position in the embankment except where specifically provided in 

the Specifications and Bill of Quantities. 

 Any stockpile shall contain material suitable for use in one fill Zone only, 

unless otherwise authorized in writing by the Engineer, and the Contractor 

shall advise the Engineer of the intended use of the material contained in all 

such stockpiles. 
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3.4 MATERIALS 

3.4.1 General 

 Fill materials shall be obtained primarily from the designated borrow areas. The 

Contractor may use the suitable materials for the fill from additional sources on any 

borrow areas investigated by him, with the approval of Engineer who will satisfy 

himself that the material conform to the specifications. Providing the material of the 

zoned embankment is mentioned in the drawings and the material with haulage is 

however, included in the B.O.Q. Material containing bush, roots, sod, organic 

material or other material not considered suitable shall be cleaned of such materials 

or shall be wasted in areas away from the work site, as approved by the Engineer. 

All materials shall not contain any clods and Jumps which cannot be broken up 

during compaction and shall conform to the requirements of the Specifications, their 

dispositions in the dam shall be as directed by the Engineer. 

3.4.2 Riprap 

 Limestone materials for riprap slope protection of embankment, flexible riprap apron 

and stone pitching at other designated areas, shall be hard, angular, sound, 

durable, free from cracks, seams or other defects which would lend to increase 

unduly its deterioration from natural causes. Material for riprap shall be obtained 

from the designated areas and shall conform to the grading limits shown on the 

drawings. 

 Abrasion after 1000 revolution in a Los Angeles’ machine in accordance with ASTM 

C535 shall not exceed a loss in weight of more than 40 %. The soundness shall be 

measured in Sodium Sulphate solution in accordance with ASTM CSS. The loss in 

weight after 5 cycles shall not exceed 5%. 

3.4.3 Filter under upstream Riprap and Downstream slope protection 

 Material (Cobbles and gravel) for the filter under upstream riprap and downstream 

slope protection shall comprise hard, durable non-cohesive particles. 

 The material can be obtained from the overburden or quarried rock of the same 

quality as riprap but conforming to the specified gradation limits. 

3.4.4 Impervious Core  

 Material for compacted impervious core shall be the clayey-silt or silty clay or other 

suitable material available in approved borrow areas or other sites and shall 

conform to the grading limits shown on the drawings. 
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3.4.5 Silty Sandy Gravel Fill  

 Material for compacted silty-sandy gravel fills, in both upstream and downstream 

shells, shall be obtained from the nullah bed and other approved borrow areas. The 

material shall be well graded shall conform to the grading limits shown on the 

drawings. 

 Excavated Sandy material from the spillway will also be used as downstream shell 

fill after approval of the Engineer. No screening or processing of the sandstone for 

grading control shall be desired except for the exclusion of lumps, bigger than the 

thickness of the compacted layers which can not be broken down by the 

compaction equipment. 

3.4.6 Sandy Gravel Fill 

 Material for compacted sandy gravel fill as filter under downstream slope protection 

shall be obtained from the nullah bed at and near the dam site after screening the 

finer material. The material shall be well graded shall conform to the grading limits 

shown on the drawings. 

3.4.7 Gravel Drainage Blanket 

 Material for compacted drainage blanket shall be angular, sound and durable 

gravels. This material shall be cohesion less and well graded, shall conform to the 

grading limits shown on the drawings. 

3.4.8 Sand Filter 

 Material for compacted sand filter and chimney drain shall be obtained from the 

approved sources. The material shall be well graded and shall conform to the 

grading limits shown on the drawings. 

3.4.9 Downstream Sandy Gravel Toe 

 Material for the downstream sandy gravel toe shall conform to the gradation and 

quality requirements for material as given in Section 3.4.6 above. 

3.4.10 Slush Grout 

 Slush grout for scaling the rock surface of the core foundation after cleaning shall 

be made if required with clean well-ground sand conforming to ASTM concrete sand 

with ordinary Portland cement. 

 The slush grout shall contain between 2 parts and 3 parts of sand to one part of 

cement as part of cement as approved by the Engineer. Its water content shall be 

sufficient to produce a mixture, which can be poured to penetrate and fill open 

joints, fissures and fractures in the rock surface and can be broomed over and into 

the rock surface to fill minor surface discontinuities and irregularities.  
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3.5 CONTACT BETWEEN ROCK AND IMPERVIOUS CUTOFF  

3.5.1 Rock Cutoff Contact 

 Requirement for contact between rock and impervious cutoff area are specified in 

Subsection 2.5.3. Excavation for Dam Core trench and Subsection 3.4.10 Slush 

grout. 

3.6 PREPARATION OF DAM FOUNDATION FOR FILL GENERAL 

 Requirement for preparation of dam foundation are specified in Section 2.5. Foundation 

preparation and Subsection 3.3.7 Placing of Fill on a Formation. 

  Where fill is to be placed on an excavated and trimmed overburden surface, the area 

designated in writing by the Engineer, the Contractor shall roll the trimmed foundation 

surface as though it were part of fill, as each layer of fill is compacted. 

 Where fill is to be placed on the rock, the hollows shall be filled with fill concrete or 

compacted fill material as directed by the Engineer. Where ordered by the Engineer, the 

Contractor shall carry out Incidental Excavation and refill with compacted fill material or fill 

concrete. 

 After excavation and surface preparation has been completed in a particular area, the 

Contractor shall take all necessary steps to prevent deterioration of the surface before it is 

covered by fill. If, notwithstanding these requirements, any deterioration does take place, the 

Contractor shall carry out such remedial works as the Engineer considers to be reasonably 

necessary. Where required by the Engineer, the foundation shall be sprayed with water 

before fill material is placed, and standing or running water will not be allowed. 

 Where grouting has been carried out prior to fill, all excess grout and debris shall be cleared 

by the methods such the slush grout cap and underlying grout curtain shall not be damaged. 

3.7 PLACEMENT  

3.7.1 General 

 No fill material shall be placed on any part of the foundation until that part has been 

inspected and approved by the Engineer and agreed levels recorded. Any fill 

material placed before the foundation has been inspected and approved by the 

Engineer, shall be removed and the foundation prepared again at no additional cost 

to the Employer. 

 Material of the several type and qualities required shall be deposited and distributed 

within the zone limits shown on the Drawings and to the slopes indicated within the 

tolerance specified below. The gradation and distribution of materials in the Zones 

of dam shall be such as to produce in each Zone a reasonably well-graded mass. 

Fill material shall be handled and placed by such methods as will minimize 
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segregation, in lifts of depths as specified, and in general so that the smaller sizes 

of the material within the dam are placed towards the middle and the larger sizes 

towards the outer surfaces. Where Riprap slope protection is placed on 

permanently exposed embankment slopes, the placing of fill shall be supplemented 

by required methods to obtain surfaces within a tolerance of plus 4-inch (10 cm) and 

minus 2-inch ( 5 cm) except that the extreme minus or plus tolerance shall not be 

continuous over an area greater than 200 square meter ( 200 square meters). For 

all other Zones not specified above, or elsewhere, material shall be placed as close 

as practicable to the lines shown on the Drawings or as approved by the Engineer. 

Bridging in the fill, and all slabs and slabby rock shall be broken down. 

 If in the opinion of the Engineer the rolled surface on any layer of fill is too dry or 

smooth to bond properly with the material to be placed thereon, it shall be 

moistened and worked with a harrow or scarified in an approved manner to 

sufficient depth to provide a satisfactory bonding surface before the succeeding 

layer of fill material is placed. If in the opinion of the Engineer the rolled surface of 

any layer of in-place fill material is too wet for proper placement of the layer to be 

placed thereon, it shall be removed or scarified or harrowed to reduce the water 

content to the required amount before the succeeding layer is placed thereon. 

 The Contractor shall complete each layer of fill fully up to the abutment-contacts 

and against sloping foundations and ensure that the fill is compacted as specified 

throughout. 

3.7.2 Deterioration of Fill Material 

 Should the material selected as fill, while acceptable at the time of selection, 

becomes unacceptable to the Engineer, for any reason, including exposure to 

weather conditions/ flooding, contamination by other materials or segregation during 

progress of works, the Contractor shall remove such damaged, softened or 

segregated material to a spoil tip and replace it with fresh approved material, at no 

additional cost to the Employer, 

3.7.3 Protection of Completed Fill Surface 

 The Contractor shall be responsible for protecting completed fill surface against 

erosion. If it starts to rain, the surface of the fill shall be made smooth with a 

drainage slope to induce runoff from the filled areas and leave no areas that can 

retain water. Run off from heavy rain shall be controlled to prevent gully erosion of 

the placed fill. Any gully erosion shall be repaired with material compacted in 

accordance with these Specifications, and eroded surface shall be restored and 

graded to ensure a proper bond with new fill placed on them. 
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3.7.4 Unrestrained Edges of Fill 

 The unrestrained edges of fill for permanent slopes shall be overbuilt as necessary 

to allow full compaction to be achieved within the defined limits of the fill. The 

excess material shall be trimmed and removed to leave a regular compacted 

surface. 

3.7.5 Rate of Placement 

 Unless other wise indicated or directed by the Engineer the top of each 

embankment Zone, including the riprap shall be maintained at the approximately the 

same level throughout each embankment construction stage regardless of the 

number and types of materials being placed, except; as may be required to prevent 

mixture of embankment materials. Materials shall be delivered in proper sequence 

and distributed over the surfaces of the fills at such a rate as will ensure the 

completion of each embankment Zone and stage thereof within the specified time. 

3.7.6 Watering of Fill 

 During dry weather, whether fill is being placed or not, the surface of the fill shall be 

sprayed with water to prevent cracking of the surface. If cracking of the surface of fill 

occur, the Contractor shall remove such cracking material and replace it with fresh 

fill within the specified range of moisture content. 

3.7.7 Riprap Protection Placement 

 Stone for riprap shall be hand placed on the Dam and elsewhere within the limits 

indicated for material in such manner as to produce a well graded mass of rock with 

the minimum practicable percentage of voids and shall be constructed within the 

specified tolerance to the lines and grades shown on the Drawings or Stacked in the 

field. A tolerance of plus 4-inch (70 cm) or minus 2-inch (5 cm) from the slope lines 

and grades shown on the Drawings will be allowed in the finished surface of the 

riprap, except that cither extreme of such tolerance shall not be continuous over an 

area greater than 200 Square meter (200Sq meters). The larger stones shall be well 

distributed and the entire mass of stones in their final position shall be roughly 

graded to conform to the gradation specified in in the drawing. The finished riprap 

shall be free from objectionable pockets of small stones and clusters of larger 

stones. Unless otherwise authorized by the Engineer, riprap protection shall be 

placed in conjunction with the construction of the riprap as may be necessary to 

prevent mixture of embankment and stone protection materials. 

3.7.8 Filter Under Upstream Riprap and Downstream Slope Protection Placement 

 Cobbles and gravel for filter layer and protective layer shall be hand placed within 

the limits shown on the Drawings. Riprap Protection, placement and as further 

directed by the Engineer. Care shall be taken that materials do not get mixed with or 

material. 
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3.7.9 Gravel Drainage Blanket Placement 

 The gravel in drainage blanket shall be placed in the Dam within the limits shown on 

the Drawings. Care shall be taken that material does not get mixed with other 

material. The loading from the stockpiles shall be done in such a manner that 

segregation is minimized. If considered necessary by the Engineer, some mixing or 

wetting of material before hauling shall be done.  

3.7.10 Impervious Core Placement 

 Impervious core fill shall be placed in the embankment including cut off trench within 

the limits indicated for fill material. If in the opinion of the Engineer the rolled surface 

on any layer of fill is too dry or smooth to bond properly with the layer of material to 

be placed thereon it shall be moistened and worked with a harrow or scarifier in an 

approved manner to sufficient depth to provide a satisfactory bonding surface 

before the succeeding layer of fill material is placed. If in the opinion of the Engineer 

the rolled surface of any layer of in-place fill is too wet for proper placement of the 

layer to be placed thereon, it shall be removed or scarified or harrowed to reduce 

the water content to the required amount before the succeeding layer is placed 

thereon. No fill shall be placed below water. During placement and Compacting of 

cutoff trench material, the water level at every point in the cut off trench shall be 

maintained below the foundation of trench till entire cutoff trench has been 

completely filled and duly compacted. 

3.7.11 Sand Filter Placement 

 The compacted sand filter shall be placed in the dam within the limits shown on the 

Drawings. The loading from stockpiles shall be done in such a manner that 

segregation will be minimized. The material shall be made wet at the source and in 

any stockpiles, and during transportation and placing, to prevent segregation. Care 

shall be taken that material does not get with other zone materials.  

3.7.12 Sandy Gravel Fill Placement 

 The compacted sandy gravel fill at the filter under D/S stone protection, shall be 

placed in the dam within the limits shown on the Drawings. 

3.7.13 Downstream Rock fill Toe placement  

 Stone in rock fill toe shall be placed at the random in the dam within the limits 

shown on Drawings. The finished Zone shall be free from objectionable pockets of 

small stones and clusters of larger stones. 

3.7.14 Silty Sandy Gravel Placement 

 The compacted silty sandy gravel fill in upstream and downstream shells, shall be 

placed in the dam within the limits shown on the Drawings. 

 Individual lumps of sandstone rock Subsection 3.4.5 which cannot be broken down 

by compaction equipment will be acceptable within the fill Zone of Shell material, 

provided that their largest dimensions is smaller than the layer thickness, that such 

lumps are completely surrounded by compacted fill conforming to the specified 

requirement and that such lumps do not comprise more than 10 % of the fill in any 

layer. 
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3.7.15 Stone Apron - Placement 

 The areas designated for placement of stone apron shall be excavated to the lines 

and grades shown on the Drawings or as directed by the Engineer to form a trough. 

The revetment stone shall then be hand placed in the excavated trough in such a 

manner that open spaces between stone are avoided. 

3.7.16 Stone Pitching - Placement 

 The areas designated for placement of stone pitching shall be excavated to the 

lines and grades shown on the Drawings or as directed by the Engineer. 

 Stone and rock spalls used in the stone pitching shall be placed and bedded in such 

a manner that the completed stone pitching is stable and without tendency to slide. 

Large open spaces between the stone shall be avoided. Care shall be taken to 

ensure that all stone is well bedded on its flattest surface. The stone shall be placed 

so as not to project above the neat lines shown on the Drawings or directed by the 

Engineer. All interstices in the stone pitching shall be well-filled with rock spalls. The 

amount of rock spalls used shall not be in excess of that required to fill the voids in 

the revetment stone. 

 Cement grouting shall be performed in stone pitching for the Toe Drain which shall 

consist of filling with 1:4 cement sand mixture as shown on the Drawings or as 

directed by the Engineer. 

3.8 SPREADING 

 After depositing, the materials shall be spread by approved means in approximately 

horizontal and uniform layers of fill material, to ensure proper and uniform compaction. 

Except as otherwise directed by the Engineer as a result of the tests conducted during 

construction/ the maximum thickness of each compacted fill layer for different Zones shall 

be as follows: 

Shell Material  

Clay Core Material  

Coarse Filter  

Fine Filter Material 

12-inch (30 cm) 

6-inch (15 cm) 

8-inch (20 cm) 

8-inch (20 cm) 

 The riprap and stone protection layer materials shall be placed in accordance with Section 

3.7.3 Riprap Protection. 

 The Contractor shall determine by making test sections, the loose lift thickness required in 

order to attain the compacted thickness specified herein. Where reduction or increase in lift 

thickness is ordered by the Engineer, the maximum particle size permitted shall not exceed 

the compacted lift thickness. During dumping and spreading the Contractor shall provide at 

all times adequate facilities for removal of all unsuitable and/or oversize material. Unsuitable 

materials shall be removed from the embankment and disposed of in an approved manner. 

The entire surface or any section of the embankment under construction shall be maintained 

in such a condition that construction equipment can travel on any part of the section. Ruts in 

the surface of any layer shall be filled satisfactorily before compacting. 
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3.9 MOISTURE CONTROL 

3.9.1 General 

 Where necessary, the Contractor shall adjust the moisture content of fill, either by 

drying out or adding water, so that it is within the range of moisture content for the 

fill after the compaction as set out in the Compaction Table included hereto. The 

water and fill shall be thoroughly mixed to uniform moisture content. 

 The Contractor shall ensure that water being applied to adjust the moisture content 

of material in one Zone 6 does not drain off the surface on to another Zone. 

3.9.2 Fill Material Zone 1 

 All processing of Zone 1 (Core) material, to produce rolled fill including the 

adjustment of moisture content and breaking of lumps, shall be done before the 

material is hauled to the area where it is to be placed and compacted. So far as 

practicable, the material shall be delivered and spread in moisture range of 2 % 

above Standard Proctor optimum to optimum by irrigation or drying within the 

borrow areas. On the basis of tests conducted during construction, the Engineer 

reserves the right to make modifications in the required range of moisture for this 

material. Only such moisture variation as is needed for minor adjustment of 

moisture changes caused by evaporation during handling and placement or rainfall 

shall be allowed on the fill. The moisture shall be distributed uniformly throughout 

each layer prior to compaction. Optimum moisture content shall be determined in 

the laboratory by the Engineer by making Standard Proctor compaction test. The 

optimum moisture contents for the materials in borrow area will be furnished by the 

Contractor to the Engineer at daily intervals or at significant changes of material 

being placed. 

3.9.3 Other Zones 

 As determined by the Engineer, some addition of water will be required for 

compaction of materials in other Zones of the dam and to reduce segregation 

tendencies. The addition of water for this purpose shall be accomplished prior to 

handling, unless otherwise directed by the Engineer. 

3.10 COMPACTION 

3.10.1 General 

 The compaction of fill material placed in the various zones shall be carried out to the 

requirement set out in the Compaction Table included hereto. The requirements of 

the Compaction Table apply to each layer of fill after it has been compacted and 

before it is covered by a subsequent layer of fill. The following definitions shall apply 

with respect to Compaction Table: 

▪ Moisture content/ shall be the moisture content immediately after 

compaction, 
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▪ Layer thickness, shall be the thickness after compaction. 

▪ Relative compaction (rc) shall be measured as a percentage of the 

maximum dry density measured by BS 1377:1967, Test 12. 

▪ Relative Density (rd.) of cohesion less soils shall be measured as described 

in USBR Earth Manual, Second Edition, Appendix E -12. 

3.10.2 Equipment 

 Compaction equipment shall generally consist of vibratory rollers, temping rollers 

and other approved rollers and shall be used as prescribed in subsequent Sections 

and as determined and ordered by the Engineer as a result of the tests conducted 

during construction. 

(a) Special Compactors 

 Compaction of materials in areas where it is impracticable to use a roller or 

tractor, as provided above, shall be performed by the use of compactors of 

the heavy-duty power driven type. They shall be capable of producing 

densities at least equal to those produced by the equipment specified in 

Sub-Clause (a) hereof. All such equipment will be subject to approval by the 

Engineer. Compactors, which do not obtain the required density with a 

reasonable amount of coverage of each layer and at a production rate 

consistent with the adjacent embankment, shall not be used in the work. 

Compacted layer thickness by this equipment shall not exceed 4-inch (10 

cm). 

(b) Sprinkling Equipment 

 Sprinkling Equipment shall consist of tank trucks, pressure - distributors, or 

other equipment designed to apply water uniformly and in controlled 

quantities to variable widths of surface. Tanks trucks shall be equipped with 

positive shutoff valve so that no leakage will result from the nozzles when 

equipment is not operating. Leaks shall be repaired immediately and any 

material rendered too wet because of faulty equipment shall be removed 

reconditioned and no additional payment will be made therefore. 
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COMPACTION TABLE 

Material 

Compacted 

Layer 

thickness 

(inches) 

Relative compaction (r.c.) or 

Relative Density (r.d.) 

Moisture content (%) (Related to 

optimum for relative compaction test 

as specified) 

2/3 rds of Test 

Results to 

Exceed 

All Test 

Results to 

Exceed 

2/3 rds of Test 

Results to be 

All Test 

Results to be 

Impervious Core  6 r.c = 98% r.c. = 95% Between +1 and +3 Greater  

than 0 

(Standard Proctor) 

Upstream Shell  12 r.c = 98% r.c. = 95% Between -2 and +1 Between -3  

and +2 

(Standard Proctor) 

Downstream shell  12 r.c = 95% r.c. = 92% Between -2 and +1 Between -3  

and +2 

(Standard Proctor) 

Filter under upstream 

slope Riprap Layer 

12 r.d = 75% r.d. = 65% -- -- 

Downstream Slope 

Protection  

12 r.d = 75% r.d. = 65% -- -- 

Filter under 

downstream slope 

protection  

12 r.d = 75% r.d. = 65% -- -- 

Fine Filter 8 r.d = 75% r.d. = 65% -- -- 

Coarse Filter  8 r.d = 75% r.d. = 65% -- -- 

Note:- The embankment zones are applicable which are mentioned in drawings and BOQ of the Project. 

* The relative compaction (r.c.): refer to BS 1377:1967, Test 12.  

* The relative density (r.d.): refer to USBR Earth Manual, Second Edition, Appendix-E 12. 

* A moisture content given in the Table as minus a number (x) is x% below the optimum moisture 

content (y %): i.e. the moisture content "-x" is (y-x) %. Similarly, the moisture content "+x" is (y+x) %.  



Sumari Payan Dam  Bidding Documents  

 T.S-III - 32 

3.10.3 Compaction General 

 After a layer of fill material has been deposited, it shall be scarified, bladed or 

otherwise treated as necessary to produce a uniform material with respect to 

moisture' content and grain size distribution, in accordance with Section 3.9 

Moisture Control mixing shall be performed to the full depth of the layer if so 

required. When the moisture content and conditions of the layer is satisfactory the 

lift shall be compacted. Portions of the fill which are not accessible to the roller shall 

be placed in lifts consistent with the material size and compacted with power 

tempers to a degree equal to that obtained on the other portions of the compacted 

fill by rolling as specified Dumping, spreading, sprinkling and compacting may be 

performed at the same time at different points along a section of Embankment when 

there is sufficient area to permit these operations to proceed simultaneously.  

 Unless other wise approved by the Engineer, the direction of compaction rolling in 

the embankment shall be parallel to the axis of the embankment. 

3.10.4 Subgrade Compaction 

 The Subgrade below the dam shall be scarified by harrows to a depth of 10 -inch 

(25 cm), the material shall then be moistened as per clause 3.9.3 and compacted 

with not less than ten passes of the specified vibratory roller. 

3.10.5 Compaction of Fill Material 

 Except as otherwise determined and ordered by the Engineer fill materials shall be 

deposited in successive layers of thickness as specified and compacted as follows: 

(a) Each layer of fill material in the impervious Zone 3 and Zone 2, shall be 

compacted to a dry density not less than 98% Standard Proctor laboratory 

density. 

(b) In other zones, each layer of material except riprap slope protection shall be 

compacted to a dry density not less than 75% relative density. 

(c) Compaction of riprap layer will not be required. 

3.11 SLIDES  

(a) In the event of slides in any part of the embankment prior to final acceptance of the 

work, the Contractor shall remove material from the slide area, as directed, and 

shall rebuild such portion of the embankment. In case it is determined that the slide 

was caused through the fault of the Contractor, the removal and disposal of material 

and the rebuilding of the embankment shall be performed without cost to the 

Employer; other wise this work will be paid for the applicable Contract unit prices for 

the compacted fill or backfill. 
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(b) Lightly Compacted Fills 

 Fills and backfills designated on the Drawings or directed by the Engineer to be 

lightly compacted shall be such as to produce a dry density not less than 90% 

Standard Proctor laboratory density for cohesive materials and a dry density of not 

less than 65% relative density for granular materials. Compaction equipment shall 

conform to the general requirements of Section 3.10 Compaction. 

3.12 MISCELLANEOUS FILLS AND BACKFILLS 

3.12.1 General 

 In addition to the embankment fill for the dam certain miscellaneous fills and 

backfills will be required for Spillway, irrigation system, irrigation conduit and other 

structures and near the abutment areas. Material requirements for these backfills 

shall be specified on the Drawings and the type of material for these fills will be as 

specified in Section 3.4 Materials or as directed by the Engineer. 

3.12.2 Operations Adjacent to Existing Structures 

 In general, no fill or backfill or other load shall be placed on or against the surface of 

any concrete structure earlier than is permissible with regard to the protection of the 

structure. At locations where the safety of structure might be endangered, such 

operations shall not proceed until the construction has attained sufficient strength to 

withstand any stresses that might develop incidental to the operations required; 

provided that no fill or backfill will be placed without the prior approval of the 

Engineer. If so required the Contractor shall submit details of the methods of 

placement, spreading and compaction he proposes to use for the protection of 

structures at such locations for the approval of the Engineer. Within areas where 

rollers cannot be used, the material shall be compacted by means of power 

tempers. Drainage openings through walls shall be kept open at all times. 

3.12.3 Compaction 

 Subject to the limitations on compaction of fill and backfill material adjacent to 

structures and/or drainage features specified in the Subsection 3/12.2. Operations 

Adjacent to Existing Structures above, compaction of fills and backfills shall conform 

to the following except if specified as dump fill. 

(a) Well Compacted Fill 

 Fills and backfills designated on the Drawings or directed by the Engineer 

to be well compacted shall be as such as to produce a dry density of not 

less than 98% Standard Proctor laboratory density for cohesive materials 

and a dry density of not less than 75% relative density for granular 

materials. Compaction equipment and procedures shall conform to the 

general requirements of Section 3.10 Compaction. 
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3.13 BACKFILLING OF TRENCHES 

3.13.1 General 

 The trenches shall not be completely backfilled until all required pressure tests are 

performed and until the irrigation conduit as placed conforms to the requirements of 

Specification. Where in the opinion of the Engineer, damage is likely to result from 

withdrawing sheeting and shoring, the same shall be left in place and cut off at a 

place level 3.0 meter (1.0 m) below ground surface. Sheeting left in place shall be 

paid for at the approved rate for that item of work. Trenches shall be backfilled to 

the ground surface with selected excavated material or other for proper compaction. 

Trenches improperly backfilled shall be reopened to the depth required for proper 

compaction, then refilled and compacted to the required density as given in 

Subsections 3.13.2 and 3.13.3. The surface shall be restored to its original or better 

condition. Any road shall be replaced and restored. 

3.13.2 Lower Portion of Trench 

 Backfill material shall be deposited in 6-inch (15 cm) maximum thickness layers and 

compacted with suitable hand tempers to produce a dry density of not less than 

95% Standard Proctor laboratory density for cohesive materials or as directed by 

the Engineer until there is a cover of not less than 12 inch (30 cm) over the pipe. 

The backfill material in this portion of trench shall consist of approved materials free 

from stones and lumps. 

3.13.3 Remainder of Trench 

 The remainder of the trench shall be backfilled with material that is free from stones 

larger than 6-inch (15 cm) in any dimension. Backfill material shall be compacted to 

90% Standard Proctor laboratory density for cohesive or equivalent for other 

materials or as directed by the Engineer. 

3.13.4 Borrow Area for Trenches 

 In case of insufficiency of excavated material and unsuitability of earth for 

backfilling, conforming to the above Specifications, such material shall be brought 

from the approved source, by the Contractor. 

3.14 EMBANKMENT FOR CANALS / CHANNELS 

 Embankment for canals / channels shall be constructed as specified in clause 2.5.6 as 

shown on the Drawings. Maintenance berms and inspection road along the canals shall also 

be constructed of well compacted approved material in accordance with clause 2.5.6. 



Sumari Payan Dam  Bidding Documents  

 T.S-III - 35 

3.15 TESTING 

3.15.1 Testing by the Contractor 

 The Contractor shall be responsible for carrying out all field and laboratory tests 

required to ensure that all fill material placed complies with the Specifications, and 

that the material is compacted so as to conform to the requirements stated in the 

Compaction Table over the full depth of each layer. Testing shall be to I3S 1377: 

1967 or USBR Earth Manual, Second Edition unless other wise specified or 

approved by the Engineer. 

 Laboratory tests of maximum and minimum dry densities and optimum moisture 

contents shall be on samples taken adjacent to and including in-situ density test 

samples. 

 Maximum dry densities and optimum moisture contents for compaction control by 

relative compaction shall be derived using Test 12 of BS 1377:1967 as specified in 

the Compaction Table and maximum and minimum dry densities for compaction 

control by relative density shall be derived using the test described in Appendix E12 

of USBR Earth Manual, second Edition. 

 Particle size distribution (grading) shall be determined by the appropriate variation 

of Test 7 of BS 1377: 1967. Tests 7 (A) or 7 (D) shall be used unless otherwise 

agreed by the Engineer. 

 Fill density in the field will be determined as follows: 

(a) In fine and medium grained soils, the Contractor shall propose a suitable 

method which will consist of a large-scale replacement method and it must 

give consistent and correct results, to the satisfaction of the Engineer.  

(b) In rock fill, filter and drainage layers, water replacement shall be employed 

using a plastic lining film in a test hole. The hole shall be not less than 10 

cubic meter in volume for rock-fill and not less than 1.0 cubic meter in 

volume for filter and drainage layer. 

 The location of each field test or sampling point shall be to the approval of the 

Engineer. The minimum frequency of testing for Control Tests shall be as approved 

by the Engineer. 

 The Contractor shall inform the Engineer at least one hour before he proposes to 

carry nut any field test or take a sample so that the Engineer may supervise the test 

or the taking of the sample. Tests shall be carried out in groups of two or more all in 

the same layer. The Contractor shall carry out an additional group of tests, 

designated "Repeat Test", in any fresh layer as designated by the Engineer, after 

any group of tests, including a group of tests carried out by or on behalf of the 

Engineer, designated "Engineer's Test", has failed to meet the specified 

requirements. The acceptability of that layer shall then be determined by the results 

of the new groups of tests.  
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 The numbering system to be used for recording tests and test results shall be 

subject to the Engineer’s approval and shall clearly differentiate between Control, 

Repeat, Engineer’s and Extra Tests.  

 Test results and copies of calculations shall be submitted to the Engineer promptly 

upon completion of the tests.  

3.15.2 Engineer’s Tests  

 The Carrying out of any tests by or on behalf of the Engineer shall not relieve the 

Contractor of any of his responsibilities for testing in accordance with the 

Specifications. The Contractor shall inform the Engineer of his programme for 

placement and compaction of fill in sufficient time to allow the Engineer to make 

arrangements for Engineer’s tests to be carried out without delaying the 

Construction programme.  

3.16 MEASUREMENT AND PAYMENT  

3.16.1 General: Equipment Fill, Trench Backfill and Stone Apron / Pitching  

 Measurement under these items will be computed by actual measurements 

methods and will be made of the number of cubic meter of each material Zone in 

place and accepted in the embankment fill to the lines, grades and cross sections 

shown on the Drawings or established by the Engineer.  

 Payment shall constitute full compensation for constructing the embankment from 

required borrow areas, quarries and stockpiles including excavating, loading, 

unloading, rehandling, hauling, processing, moistening, placing and compacting the 

materials and all other work related to the item.  

3.16.2 Riprap Stone Protection for Embankment  

 Payment will be made for the number of cubic meter measured as provided above 

at the Contract unit price per cubic meter for Riprap smaller and larger stone 

protection respectively for embankments.  

3.16.3 Stone Protective\ Layer and Filter under Riprap   

 Payment will be made for the number of cubic meter measured as provided above 

at the Contract unit price per cubic meter for Slope Protective Layer and Filter and 

Riprap.  

3.16.4 Gravel Drainage Blanket  

 Payment will be made for the number of cubic meter measured as provided above 

at the Contract unit price per cubic meter for Gravel Drainage Blanket. 

3.16.5 Impervious Core Fill  

 Payment will be made for the number of cubic meter measured as provided above 

at the Contract unit price per cubic meter for Impervious Core Fill. 
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3.16.6 Sand Filter 

 Payment will be made for the number of cubic meter measured as provided above 

at the Contract unit price per cubic meter for Sand Filter. 

3.16.7 Sandy Gravel Fill and Filter Under Slope Protection 

 Payment will be made for the number of cubic meter measured as provided above 

at the Contract unit price per cubic meter for Sandy Gravel Fill and Filter under 

Slope Protection. 

3.16.8 Sandy Gravel Toe  

 Payment will be made for the number of cubic meter measured as provided above 

at the Contract unit price per cubic meter for Sandy Gravel Toe. 

3.16.9 Slush Grout 

 Payment will be made for the number of cubic meter measured as provided above 

at the Contract unit price per cubic meter for Slush Grout. 

3.16.10 Stone Apron 

 Measurement for payment of Stone Apron at the locations specified will be made to 

the outlines of the stone in place and accepted according to the thickness of the 

stone apron shown on the Drawings or establish by the Engineer. 

 Payment will be made for the number of cubic meter as provided above at the 

Contract unit price per cubic meter for the Stone Apron at specified locations and 

shall constitute full compensation for materials and placement of the stone apron 

including preparation of foundation and all other works related to the item. 

3.16.11 Miscellaneous Fills and Backfills around Structures 

 Measurement will be made of the number of cubic meter of well compacted or 

lightly compacted fills and backfills in accordance with Subsection 3.12.3 as 

specified on the Drawings or directed by the Engineer, in place and accepted 

around the Structures according to the lines and grades as shown on the Drawings. 

 Payment will be made for the number of cubic meter measured as provided above 

at the Contract unit price per cubic meter for the respective items as indicated in 

BOQ and shall constitute full compensation for constructing the fill with the materials 

obtained from the specified stockpiles or borrow areas including hauling, placing, 

moistening and compacting the material and all other work related to the item. 

3.16.12 Compaction and Backfilling of Trenches 

 Measurement shall be made of the number of cubic meter of earth acceptably 

backfilled with well-compacted earth for trenches within the lines and grades shown 

on the Drawings or as directed by the Engineer. 
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 Payment for compaction and backfilling of trenches shall be made at unit price per 

cubic meter as stated in the BOQ and shall constitute full compensation for 

backfilling with the materials obtained from the specified stockpiles or borrow areas 

including hauling, placing, moistening and compacting the material and all other 

works related to the item. 

3.16.13 Stone Pitching 

 Measurement for payment for stone pitching at specified locations will be made to 

the outlines of the stone pitching on the basis of the accepted thickness of the stone 

pitching as shown on the Drawing and as directed by the Engineer. No extra 

payment will be made for increased thickness of stone pitching. 

 Payment for furnishing, transporting and placing stone pitching will be made at the 

unit price bid per cubic meter in the Bill of Quantities for Stone Pitching. The amount 

bid shall be full payment for the work specified herein as stone pitching, including 

preparation of the foundation, placing of the stone pitching and all other works 

related to the item. 

 The payment shall be deemed to include the costs of cement grouting at Toe Drain 

for providing, cement, performing grouting and all the related activities in connection 

to complete the work as per specifications and drawings to the satisfaction of the 

Engineer. 

3.16.14 Construction of Embankment for Canals/ Channels 

 Measurement will be made of the number of cubic meter of canal embankment 

constructed as per Specification and Drawings, and as directed by the Engineer. 

 Payment will be made of the number of cubic meter of canal embankment as 

measured above and shall constitute full compensation for the materials from 

required borrow areas, quarries and stockpiles including loading, unloading, 

rehandling, hauling, processing, moistening, placing, well compacting the materials 

and all the works stated in the above BOQ items including preparation of 

maintenance berms and inspection roads. 
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SECTION – 4  

EMBANKMENT INSTRUMENTATION 

4.1 GENERAL 

 Embankment instrumentation shall be provided according to the provisions herein specified 

or as directed by the Engineer.  

 Instrumentation will be required for measurement of hydrostatic pressure, settlements and 

seismicity in the embankment. In general, two types of instruments will be installed. 

However additional instruments may be proposed if required. 

 The standpipe piezometers (Casagrande type) will be installed for pore pressure 

measurements and surface markers for measurement of settlements at the surface. The 

Contractor shall furnish and install all apparatus in accordance with the detailed 

specifications outlined herein or shown on the Drawing and as directed by the Engineer. 

4.2 INSTALLATION OF INSTRUMENTATION 

(a) General 

 Instrumentation shall be installed by the Contractor as construction progresses to 

the lines and elevations shown on the Drawings, under the supervision of the 

Engineer, Apparatus and associated tubes and other transmitting media shall be 

installed during the daylight hours or at night only if adequate lighting is provided as 

approved by the Engineer. No portion of any instrumentation shall be covered until 

tested and approved by the Engineer. Open ends of all incomplete lines of tubing 

shall be sealed to exclude foreign matter. It shall be the Contractor's responsibility 

to protect the apparatus from damage or displacement during the execution of the 

Works. Any damage or displacement of the apparatus or facilities by the 

Contractor's operations shall be repaired and / or replace by the Contractor at his 

own cost. Foundation and embankment piezometers shall be installed at the 

locations and elevations shown on the Drawings, or as established by the Engineer, 

as the work progresses. The terms piezometer as used herein shall mean the 

piezometer tip assembly and connecting tubing, and/or other media required for 

measuring pore pressure. 

(b) Foundation 

 The Contractor shall drill holes as approved by the Engineer, of size as specified to 

accommodate equipment of the size to be used for foundation piezometers to 

depths as indicated on the Drawings. The boreholes shall be thoroughly cleaned 

before placing instrument. In each hole the Contractor shall install piezometers, 

complete with tip assembly and connecting tubing as shown on the Drawings or as 

directed by the Engineer, Clean, saturated well graded sand shall be placed in the 

hole around each piezometer tip, extending at least 30 cm below and 60 cm above 

the tip. The hole shall then be backfilled to the bottom of embankment fill with an 

impervious plug of cement grout as shown on the Drawings. 
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c) Embankment Piezometer 

 The embankment piezometer shall be installed in the open pits or trenches at 

locations shown on the Drawings. Excavation of pits or trenches shall be done by 

manual methods so as to disturb the adjacent embankment as little as possible. 

Prior to installation of piezometers and tubing, selected sand shall be placed upon 

the selected material in accordance with the details shown on the drawings or as 

directed by the Engineer. No pockets of loose material will be permitted adjacent to 

the piezometer tips or tubing. Tubing shall be kept in proper orientation; spacing 

and each riser tube shall be properly tagged. The backfill, compaction of soil in the 

pits shall be performed by manual methods as directed by the Engineer. Soil tests 

shall be made by the Contractor to ensure that compaction obtained is at least-

equal to that of adjacent embankment. The sand shall be firmly placed to preclude 

any movement of piezometer within the bedding. Piezometer tubing shall be 

extended to successively higher elevation as embankment construction proceeds 

by means of vertical split casing pipe. Splicing of riser pipes will not be permitted 

and any joint shall have to be authorized by the Engineer in writing only. 

d) Surface Settlement Points 

 The Contractor shall construct surface settlement points as close as practicable to 

the locations shown on the Drawings, as soon as practicable after embankment has 

been constructed to the elevation of each such point. Surface settlement points 

shall be constructed by installing lengths of reinforcement bar vertically into the dam 

as shown on the Drawings or as directed by the Engineer. 

4.3 MEASUREMENT AND PAYMENT 

(a) Measurement and Payment 

 All work under this Section, Instrumentation of Embankments and their 

Foundations, will be paid for under the following Provisional and Prime Cost Items 

in accordance with Clause 58 of the Conditions of Contract. No increase in Contract 

price of any kind will be made due to interference of the work under this Section 

with the embankment construction or any other work under this Contract. 

(b) Install, Operate and Maintain Embankment and other Miscellaneous 

Instrumentation, Equipment and Appurtenances 

 The provisional sum for this item will cover installing the approved instrumentation 

including supplementary instrumentation placed by boring, instrumentation houses 

and observation stations including earthwork incidental thereto, and such operations 

incidental to the instrumentation that the Engineer may require, except that 

construction of buildings and furnishing and installing of electrical work will be 

covered under the applicable items of the Bill of Quantities. 

(c) Furnish Embankment and other Miscellaneous Instrumentation Equipment 

 The Prime Cost sum will cover furnishing and delivering the approved embankment 

and other miscellaneous instrumentation to the site of the work. 

 (d) Construction and Maintain Seepage Measuring Chamber with V Notch 

 Measurement will be made on lump sum basis to the Contractor for constructing 

and maintaining seepage measuring chamber with V notch as shown on the 

drawing and as directed by the Engineer. 
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 Payment shall be deemed to include all expenditures incurred on the related works 

for the construction and maintenance of seepage measuring chamber with V-notch. 

4.4 RAIN GAUGE 

 Data Logging Rain Gauge shall be fully self-contained battery-powered rainfall data 

collection and recording system which shall include an event data logger integrated into a 

tipping-bucket rain gauge. The instrument shall automatically record up to 160 inches of 

rainfall data that can be used to determine rainfall rates, times, duration and temperature. 

 The instrument shall record up to 160 in. of rainfall at rates up to 12.7 cm (5 in.) per hour. 

The Data Logging Rain Gauge system shall be battery powered and includes a Pendant 

Event data logger, Base Station and a tipping-bucket rain gauge. Easily collect rainfall, time, 

and duration data, as well as temperature. 

 

 

 


