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[bookmark: _Toc230814790]PREAMBLE TECHNICAL SPECIFICATIONS
1. General
The Technical Specifications form an integral part of the Contract and outline the standards, requirements, and performance criteria that shall govern the execution of the Works. These Specifications shall be read in conjunction with the Conditions of Contract, Drawings, Bills of Quantities, Payment Methods, and all other Contract Documents issued for the Project.

The intent of these Specifications is to provide clear, comprehensive, and detailed technical guidance enabling the Contractor to prepare a well-informed Bid, undertake any required design works, and execute the construction Works to the required quality standards. All Works shall be carried out professionally, diligently, and in accordance with the Approved for Construction (AFC) Drawings or any subsequently approved Construction Drawings issued by the Engineer.

Where minor deviations arise due to standard manufacturing processes, such deviations may be considered for acceptance, provided the Contractor demonstrates that they meet or exceed the quality and performance requirements prescribed. All proposed deviations shall be clearly stated in writing within the Bid and shall be appropriately reflected in shop drawings or supporting documentation.

Approval by the Engineer of any Contractor’s method, equipment, or approach shall not relieve the Contractor of full responsibility for the safety, adequacy, and proper execution of the Works, nor shall it reduce the Contractor’s liability for personal injury, loss of life, or any other contractual obligations.

2. Submittals
The Contractor shall furnish all required submittals in accordance with these Specifications and the Contract Documents. Submittals shall be sufficiently detailed to demonstrate full compliance and facilitate efficient review by the Engineer.

The Engineer reserves the right to request additional information, clarification, or revised documentation where necessary. The Contractor shall allow adequate time for the Engineer’s review and approval, even in cases where specific timelines are not explicitly stated.

All submittals shall be reviewed and approved prior to procurement, fabrication, or commencement of related construction activities.
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[bookmark: _Toc230814791]SECTION VI: SPECIFICATIONS 
1. GENERAL REQUIREMENTS
1.1 Introduction
The works specified under this contract shall include all general and ancillary works and work of any nature that is deemed necessary for the due and satisfactory construction, completion and maintenance of the works to the full extent and meaning of the Drawings and Specifications, whilst complying with all General Conditions of Contract whether specifically mentioned or not in the specifications clause.
The Works detailed under section 101 of these specifications are only indicative of the Scope of Works associated with this contract and the Engineer may, where necessary, substitute some of the Works with others within the project areas without substantially altering the overall Scope of the Works. Any other activity not listed above but deemed to be necessary by the Engineer shall be carried out subject to the Engineer’s formal instructions. Works shall be measured and paid using the relevant rates and prices in the Bill of Quantities.
The Works shall also include all operations and measures necessary to ensure the safe, efficient, and convenient movement of traffic throughout the construction period. In addition, Section 18 and Appendix 1 of these Specifications, which cover the Street Lighting requirements and the Environmental, Social, Health and Safety (ESHS) requirements respectively, shall form an integral part of these Project-Specific Specifications and shall be complied with in full by the Contractor.

1.2 Compliance with the Specification
All materials, plant, labour and workmanship in and connected with the execution of the works shall be the best of their respective kinds without regard to any trade terms and the Contractor shall comply with these and all other respects with the relevant Clauses in the Specification and shall carry out the Contract in a proper and workmanship like manner and in strict accordance with Specifications, Drawings and Instructions of the Engineer.


Part I: Standard Specification
The Standard Specifications referred to in this document is the Standard Specification for Road and Bridge Construction, 1986 Edition published by the Ministry of Transport and Communications. This document shall form part of the Contract.
Work shall be carried out in accordance with the Standard Specification except as supplemented or revised in the Special Specifications.
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Part II: Special Specification
This Special Specification shall be read in conjunction with the Standard Specification for Road and Bridge Construction of 1986.
The Method of Measurement for each scope of the Works shall be as laid out in the Standard Specification except as supplemented or revised in this Special Specification.




[bookmark: _Toc230814792]SECTION 1 - GENERAL
100 Special Specification
Special Specification is supplementary to the Standard Specifications, and the two must be read in conjunction. In any case where there appears to be conflict between the two, then the Special Technical Specifications will take precedence.
101 Location and Extent of Site.
Delete the paragraph in Clause 101 of the Standard Specifications entirely and replace with the following:

101.1 Description of the site
The Kenyan government with the support of Japan International Cooperation Agency (JICA) intend to develop the Port and Road infrastructure of the Mombasa Special Economic Zone (MSEZ).
The proposed port and road project will result in the displacement of Project Affected Persons (PAPs). Consequently, KPA intends to resettle these PAPs within the Mombasa Special Economic Zone (MSEZ). Infrastructure development at the resettlement sites has been planned to improve facilities in compliance with JICA’s Safeguards Policy.

101.2 The Site
The resettlement infrastructure(proposed gravel road) for Project Affected Persons (PAPs) is situated within the Mombasa Special Economic Zone (MSEZ) in Dongo Kundu, northwest of Mombasa’s Central Business District. Figure 1 presents the project location map.
The site lies between latitudes 4° 04' 08" S and longitudes 39° 35' 44" E at an average elevation of 30 meters above sea level. Covering approximately 400 acres, the project area is adjacent to the Mombasa Port in Mtongwe Ward, Likoni Sub-County, Mombasa County. Its strategic location offers significant potential for development and high competitiveness in logistics and infrastructure.


[image: ]
[bookmark: _Ref202450425]Figure 1:Location Map.

102 Extent of Contract.
(a) General
The Works specified under this Contract shall include all general and ancillary works and work of any nature that is deemed necessary for the satisfactory construction, completion and maintenance of the Works to the full extent and meaning of the Drawings and Specifications, whilst complying with all the provisions of the Conditions of Contract whether specifically mentioned or not in the clauses of the Specifications.

(b) Scope of the Works
The Works comprise of construction of new roads to PAPs resettlement site within the MSEZ.
[bookmark: _Int_f3CM2b59][bookmark: _Int_wtIGV2r3]There is a proposed 35km of unpaved roads including the plot access roads. The drainage work is also estimated at 30 km. The Right of Way (RoW) for the unpaved roads to be designed are as presented in Table 1.
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[bookmark: _Ref202450482]Table 1:The Proposed Road   Network RoW
	Road Width (m)
	Total Length (m)

	5m
	6,498.41

	6m
	13,878.36

	8m
	14,672.90

	Total Road Length(m)
	35,049.67



The Major Works to be executed under the Contract comprise mainly of but not limited to the following:
i. Maintenance of the existing road
ii. Site clearance
iii. Earthworks
iv. Slope protection
v. Excavation for drainage
vi. Gravelling
vii. Construction of new box/pipe culverts with appropriate inlet and outlet structures and scour protection works.
viii. Installation of erosion control and erosion protection works.
ix. Street Lighting and Electrical Works(as indicated in the section “Street Lighting and Electrical Works”)
x. Maintenance works during construction and 6 months defects liability period.
103 Drawings
The Clause shall read as under:
The Project Drawings provided for contract purposes shall be as contained in Part 2 of the Bid Document under “Work Requirement”. The Engineer may from time to time enable satisfactory completion of works, revise, amend, or supersede any of these drawings. It shall be Contractor’s responsibility to construct the works in conformity with the latest revision, amendment to the drawings provided that the Engineer has given the Contractor in writing such reasonable prior notices of intention to revise, amend, or supersede as the nature of intended change requires and relevant drawings have been issued to the Contractor. 

104 Shop Drawings
The Contractor shall prepare two (2) copies of the following drawings for approval of the Engineer before execution of works.
a) Site organization plan.
b) Road cross-sections at 20m intervals showing original ground levels, finished road levels, slope of cross fall, volume of cut and fill.
c) General arrangement drawings for pipe and box culverts indicating survey coordinates, proposed dimensions, existing ground levels, proposed finished levels and class of concrete.
d) Appropriate inlet and outlet structures and scour protection works for culvert and outfall works.
e) Reinforcement drawings for box culverts and pipe culverts wingwalls including bar bending schedules.
The formal approval or the comments of the Engineer do not release the Contractor from his sole responsibility and liability for the proper supply, execution and maintenance of the Works in accordance with the Contract.

105 As-Built Drawings
The Contractor shall prepare two (2) copies of As-built drawings, incorporating all changes or amendments made during the construction works, for all Permanent Works, including those for which the Employer had prepared the Contract Drawings. As- built drawings shall be supplied to the Engineer within 14 days after completion of the part of the Works.

106 Documents
The following documents will be available for inspection during the normal working hours at the offices of the Kenya Ports Authority:
· Road Design Manuals
· Part 1: Geometric Design
· Part 3: Materials and Pavement Design for New Roads

107 Programme of execution of the works
Amend Clause 14 to read Clause 8.3 of the Conditions of Contract Add the following sub-clauses.
The Contractor shall provide the works programme as required that complies with the Conditions of Contract within 28 days of receipt of the Engineer's instruction to commence work. The programme will include Environmental and Social Mitigation Plan (ESMP), Waste Management Plan, Health and Safety Plan and Traffic Management Plan. 
The programme shall be coordinated with the weather and other climatic conditions to provide for the completion of the works in the order and by the time specified. The Contractor shall carry out the contract in accordance with the programme agreed with the Engineer but shall in no manner be relieved of his obligation to complete the works in the prescribed order and by the prescribed completion date. He shall from time to time review the progress and make such amendments to the rate of execution of the works as may be necessary to fulfil his obligations.
The Contractor shall allow in their programme for construction of trial sections and carrying out tests upon them as directed by the Engineer in accordance with the provisions of Clause 129 of the Standard Specification. The time for completion of the contract shall not be extended because of the time taken to carry out tests and evaluate trial sections.

107.1 Method Statement
Prior to commencement of any parts of the Works, the Contractor shall submit the detailed method statements to the Engineer for approval. After the Contractor’s submission of the method statement, a meeting shall be held between the Engineer and the Contractor to discuss the contents of the method statement prior to the Engineer’s approval to the method statement.
The method statement shall include at least following information:
· Resources (manpower, equipment, and materials);
· Construction sequence and time schedule.
· Inspection and testing (items, frequency, location, and record);
· Safety precaution (risk assessment, preventive measures, PPE, safety education); and
· Shop Drawings.
The Contractor shall submit a list of the method statements and the schedule for submission within thirty (30) days from the Commencement Day. The Engineer may instruct the Contractor to prepare the additional method statements, which are not listed in the Contractor’s list.

108 Order of Execution
In addition to Clause 105 of the Standard Specification the Contractor shall carry out the Works such that a continuous and consecutive output of fully completed road is achieved.

107 Certificate of Completion
Works will be considered substantially complete when the Engineer has confirmed that ALL the work has been successfully executed as per the specifications. The taking over certificate will only be issued upon satisfaction of the above requirement and full compliance with regulations regarding rehabilitation and restoration of quarries, borrow pits, stockpiles and spoil areas.

108 Method of Construction
Delete the first sentence in the third paragraph and insert instead:
The Engineer’s normal working hours shall be defined as 8:00 A.M to 5:00 P.M on weekdays, excluding lunch hour and 8:00 A.M to 1:00 P.M on Saturdays, with Sunday being set aside as a day of rest. If the Contractor wishes to execute permanent works outside these hours, he shall request for and obtain written permission from the Engineer at least one full working day in advance to enable the Engineer to make necessary provision for the supervision of such work. The Contractor shall meet any costs arising thereof.

112	Other Contractors
Amend Clause 31 to read Clause 17 of the General Conditions of Contract Add the following:
The Works are to be constructed, in part, adjacent to other construction works being carried out by other Contractors.
The Contractor shall not interfere with any services, plant, equipment or facilities belonging to Lot 2 and 3 Contractors. The Contractor shall follow all instructions issued by the Employer and/or other relevant authorities. The Contractor shall coordinate the Works with the water supply and buildings Contractors who shall be carrying out other Works on the same Site.
The Contractor shall program the Works to cause minimum interference and disruption to other parties. The Contractor shall not be entitled to make any claim for any damage or delay to the Works suffered due to other construction works.

117	Health, Safety and Accidents
Add the following:

The Contractor shall observe the safety procedures and comply with the requirements in the General Conditions of Contract and Occupational Health and Safety Act of 2007. The Contractor shall employ a full-time OHS officer exclusively for this project.

The Contractor shall prepare a specific Occupational Health and Safety Management Plan for the project, which shall be submitted to the Engineer not later than 4 weeks after the notice to commence the Works. This Management Plan shall identify the risks and mitigation measures and specify monitoring indicators and reporting requirements.

As part of the occupational health and safety program the Contractor shall provide training for all employees on how to ensure their own personal safety, and on ways to reduce the accident risk on site. The Safety Officer shall provide training in safe work practices and general awareness of potential danger situations to avoid injuries. In addition, all employees handling dangerous/toxic materials shall be trained on how to handle such substances.
The specifications and activities outlined on the section of “Environmental Social Health and Safety Specifications” that relates to Occupational Health and Safety shall apply.

All the Contractor’s personnel shall, before commencing work, have an induction course on safety and health at the site. The information and training shall be on site and have a duration of at least two (2) hours. It shall be conducted in a language which is appropriate for the personnel, to ensure that all personnel can understand the information and instruction. Follow-up training sessions shall be carried out during the project. The Contractor shall be required to undertake bi-annual risk assessment audit.

There is no separate payment for these requirements, and the costs shall be included in the Contractor’s rates and prices generally.

120 Protections of Existing Works and Services
Add the following:
Any damage to, or interference with, existing utilities, caused by the Contractor’s operations during the progress of the Works, shall be deemed to be the responsibility of the Contractor, who shall undertake to make good at his own expense any damage so caused to the existing underground utilities or other features. The Contractor shall be liable in respect of all claims arising from such damages or interference that may occur.
The Contractor shall be responsible for, as directed by the Engineer, arranging in liaison with the relevant authorities as soon as the requirements are known for the moving of or alterations to services such as power and telephone lines, water mains, sewers and surface water drains which are affected by the works. The arrangements for such moving or alteration shall be subject to the agreement for such moving or alteration shall be subject to the agreement of the Engineer and the relevant authorities.

121 Diversion of Services
Add the following:
(a) The Contractor shall acquaint himself with the position of all existing services such as sewers, water pipes, underground drains, cable for electricity and telephone lines, telephone and lighting poles etc before commencing any excavation or other work likely to affect existing services.
(b) The Contractor shall pay any charges arising from the moving of such services for which Provisional Sums have been included in the Bill of Quantities. Subject to the agreement of the Engineer and upon production of receipts, the Contractor shall be reimbursed in interim certificates for the net cost of such moving or alteration plus the percentage inserted in the Bill of Quantities for all costs and profits in making the payments.

(c) The Contractor shall be entirely responsible for and shall repair at his own cost, any services that may be damaged by his plant, equipment or personnel for not following the laid down procedure of locating and shifting services, or damage that may occur subsequent to alteration of such services. The Contractor shall indemnify the Employer against claims arising from damages to existing services.

123 Liaison with Government Officials and Police
Add the following:
In addition to the requirements of maintaining liaison with Government Officials and Police, the Contractor shall be responsible for acquainting himself with all current and valid ordinances or regulations which may affect the work.

The Contractor’s attention is also drawn to his obligations with regard to inspection and examination of the site as stipulated in the General Conditions of Contract.

124 Provision of Land
Land for all Camps Sites including Temporary Works
Delete the contents of Clause 124 and substitute with the following:
The employer shall not provide any land for the Quarries, stockpiles, spoil areas and borrow pits and access roads thereto except for the land for the construction of the Engineer’s site office, The Contractor shall make all necessary arrangements with the owners of land required and obtain the Engineer's approval in advance of any arrangements being concluded.
All requirements of land for deviations, quarries, stockpiles, spoil areas and borrow pits when not in the road reserve but required for the construction purposes shall be approved by the Engineer, but the Contractor will make necessary arrangements with the property owners concerned and pay all charges arising there from, on or before completion of the contract. The Contractor shall remove all temporary works and shall restore all such land to the condition in which it was immediately prior to the occupation thereof as far as reasonable and practicable. No separate payment will be made to the Contractor on account of these items and the Contractor must make do allowance for them in his rates.

The Contractor shall remove all temporary works and shall restore all such land, as may be instructed by the Engineer, to the condition in which it was immediately prior to the occupation thereof as is reasonable and practicable. No separate payment shall be made to the Contractor on account of these items, and the Contractor shall make do allowances for them in his rates.

Any encroachment of the road reserve, for example by kiosks, shall be brought to the Engineer’s attention by the Contractor at the earliest opportunity.



125 Water Supply
Add the following to the clause:
The Contractor shall obtain at his own cost the necessary permissions from both relevant government authorities and private parties to draw water from natural sources and private sources respectively.

127	Information from Exploratory Boring and Test Pits
Delete the contents of clause 127 and substitute with the following sub clauses:

a) The Factual Materials Report for the Contract does not form part of the bid document. However, the report will be made available for Contractor’s verification only and any conclusions in regard to suitability of material, location of borrow pits and material quantities made by the Contractor based on this information, will be his own responsibility.
b) The Contractor shall allow in his programme for construction of trial sections and carrying out tests on them as directed by the Engineer. Trials would normally be required at the start of each pavement layer and if change of method or equipment deems it necessary as directed by the Engineer. The time for completion of the contract shall not be extended because of the time needed to construct trial sections and evaluate the test on them.
c) At least fourteen (14) days before the work of laying any pavement layer has commenced the Contractor shall construct a trial section of at least 100m in length and to the full construction width and shall be laid to the specified depth for the material. For each trial the Contractor shall use the materials mix proportions, mixing laying, compaction plants and construction procedure that he proposes to use for the main work. The main work of laying the pavement layer shall not be commenced until this trial has been tested and approved by the engineer.
d) No variation in the construction procedure, mix proportions, size, grading or source of any of the constituents shall be made without the agreement of the Engineer who may first require new trial sections to be carried out.
e) The Contractor shall make good at his own expense: any trial sections that fail to meet the specified standards; including material quality, layer thickness, levels and compaction.




130 Progress Photos
Add the following paragraphs (a) and (b)

(a) Video Coverage of Progress of Works
Where instructed by the Engineer, the Contractor shall pay for professional video coverage of the works(including use of drone) which shall be undertaken immediately upon handing over the site to the Contractor and upon completion of works and at frequencies and intervals instructed. The video recording shall include voice and music track, text and subtitles of works before and during construction and shall be undertaken at intervals and locations instructed by the Engineer.

Two copies of each set of recording in a Universal Serial Bus (USB) or similar format shall be delivered to the Engineer within 14 days of recording.

(b) Processing of Digital Photographs
The Contractor shall, in addition pay for production, processing and printing of ten (10) copies of digital photographs taken by the Engineer.
Payment for Video Coverage and Processing of Digital Photographs shall be made as indicated in the Bills of Quantities.

131 Sign Boards
The Contractor shall provide and erect two (2) publicity signboards on the site as directed. The Engineer shall, as shown in the Drawings, direct the minimum dimensions of the boards. The signs shall be printed in reflective vinyl stickers on galvanised steel plates minimum 350mm high. Posts shall be galvanised steel. Main headings lettering shall be yellow and min 80mm high, while sub-headings lettering shall be white and min 60mm high as per the drawings.

132 Engineer’s Office
Delete the contents of Clause 132,133,134,135,136,137,138 and substitute with the following:

A. Engineer’s Site Office
(i) General
a) The term "Engineer's site office" refers to the offices to be provided by the Contractor for the Engineer during the various stages of the Works.
b) The Contractor shall provide and equip the Engineer's site office for the exclusive use of the Engineer.
c) The Engineer’s site office shall be provided at a location directly on or at the construction site.
d) The first offices shall be made available within a period of latest 6 weeks after receipt of the order to commence the Works. The offices shall be provided at places approved by the Engineer.
e) The Contractor shall maintain the site office for the entire period of the construction works plus an additional 4 weeks after completion of the Works.
f) Upon issuing the Performance Certificate for the Works the complete site office including buildings and equipment shall revert to the Employer. The spaces of land returned to the Employer in good condition.

(ii) Prefabricated Site Office Building
The prefabricated site office shall be located at the respective project site, close to Contractor's site offices.
The site office shall provide space for atleast 7 persons and comprise  the following rooms:
· 1 meeting room	30 m²
· 1 office room	25 m²
· 2 office rooms	16 m² each
· 1 Kitchenette	12 m²
· 1 store room	12 m²
plus, adequate sanitary facilities (male / female toilet areas), hot and cold water and all electrical fixtures.
All offices and meeting rooms shall be provided with air conditioning of adequate capacity.
Shaded car park shall be provided next to the main office for four cars.

(iii) Office Equipment and Furniture
The Contractor shall furnish Engineer’s site office at least with the following new equipment: 
· 1 office desks, 200 x 80 cm,
· 1 office desks, 160 x 80 cm,
· 2 office desks 130 x 80 cm,
· 1 conference table, 120 x 300 cm,
· 8 office armchairs of different categories,
· 6 office receiving chairs,
· 16 chairs for the conference room,
· 8 office file cabinets,
· 6 lockers
· 8 shelves and 2 armoires 1.0 x 2.0m
· 1 cabinet for storing drawings,
· 1 photocopying and laser printing machine, allowing reduction from DIN- A3 to DIN-A4 size, including network interface card
· Supply and deliver 8No. high-performance laptop with minimum specifications: 11th Generation Intel® Core™ i7-1165G7 processor (or higher equivalent), 16 GB RAM (expandable), 512 GB SSD (or higher), 64-bit operating system, and a minimum 14-inch Full HD anti-glare display. The laptop shall include integrated graphics (or higher), Wi-Fi, Bluetooth, USB and HDMI ports, and a battery capacity of at least 6 hours. It shall be supplied with a genuine licensed Windows 10/11 Professional OS, Microsoft Office (or equivalent), antivirus software, charger, and carrying case. The equipment shall be suitable for running engineering applications (e.g., AutoCAD, Civil 3D, GIS), reporting tools, and communication platforms, and shall include a minimum 1-year manufacturer warranty.
· The Contractor shall provide two subscription licences for a cloud-based Construction Document Management and Site Administration System, granting the Engineer and Employer web and mobile access to digital site diaries, drawing registers, RFIs, submittals, snag lists, payment certificates, claims, Extension of Time management, and resource registers throughout the Contract. The system must include role-based access control, two-factor authentication, encrypted storage, and record export to PDF and Microsoft 365 formats.
· Office computer network (LAN and Wi-Fi) with 2 No. computer workstations; Minimum 12th generation Intel Core i9, 4.0 GHZ clock speed, 32 GB RAM, 6 GB Graphics Card, 1 TB Hard disk, 24” TFT Monitor, internet able, incl. software Microsoft Windows 11 (English), Microsoft 365, MS  Project, MS Visio, Adobe Professional, and latest AutoCAD Civil 3D, 1 NAS system with 2 x 500 GB HDD, and including all cabling, sockets, network cabinet and air conditioning system.
· The Contractor shall supply, configure, and maintain 8No. new smartphones for the Site Supervision Team, with performance and specifications equal to or exceeding those of the Samsung Galaxy Z Fold 7 or approved equivalent. Each device shall be provided with all standard accessories, including charger, data cable, and protective casing, and shall support communication, data collection, reporting, photography, and GPS-based applications required for project supervision. The smartphones shall operate on a current licensed operating system, be pre-configured with necessary software and security features, and be maintained throughout the Contract period, including replacement of defective units, with all associated costs deemed included in the Contract Price.
· Voltage stabilisers for all electrical / electronic equipment
· 1 set of shelves each for the filing and storeroom,
· 1 refrigerator, capacity 250 litres,
· 2 water cooler / dispenser
· 1 set of kitchen equipment, cutlery, glasses, etc.

(iv) Communication and Internet
a) The Contractor shall provide and maintain high-speed Internet access (minimum 32 Mbit/s) for the Engineer’s sole use at the main office complex.
b) The Contractor shall provide airtime for Engineer’s staff throughout the project.
c) The Contractor shall pay for all costs related to the communication facilities covered by this Section, including all running cost for use of the Internet but not for the telephone line.

(v) Office Operation and Maintenance
a) The Contractor shall provide and pay for regular power supply, water and potable water, sewage treatment and disposal. For regular power supply standby generators are to be provided, capable of serving the electricity demand for the Engineer’s site offices.
b) The Contractor shall provide for daily cleaning of all of Engineer’s site offices and its surrounding.
c) The Contractor shall provide for all consumable items, printed matters and small office equipment, as are required by the Engineer to run the office.
d) The Contractor shall provide security (at least two guards on duty 24hrs every day and 7 days per week).

(vi) Transportation Facilities
The Contractor shall provide the following vehicles for the sole use of the Engineer:
a) 3No. brand new 4WD fully loaded Station Wagon Vehicle of minimum diesel engine capacity of 2800cc approved by the Engineer for his exclusive use, inclusive of the first 5000km per vehicle month. Vehicle to revert to the Contractor at the end of the project.
b) 1No. brand new 4WD fully loaded double cabin pickups of minimum diesel engine capacity of 2400cc approved by the Engineer for his exclusive use, inclusive of the first 5000km per vehicle month. Vehicle to revert to the Contractor at the end of the project.
c) The Contractor shall insure comprehensively the vehicles for any licensed drivers and shall provide competent drivers during normal working hours and whenever required by the Engineer.
d) Shall any vehicle supplied not be in road worthy condition, the Contractor shall immediately provide an acceptable equivalent replacement vehicle until such time as the original vehicle is repaired  to the satisfaction of the Engineer and returned to use.
e) Payment for the vehicles (up to 4,000km per veh. month), shall be by vehicle months. Payment for mileage above 4,000Km per vehicle month, shall be made at a rate per Kilometre on all types of vehicles as indicated in the BoQ. These payments shall be inclusive of all fuels, lubricants, servicing, insurance, maintenance, drivers and repairs. The rate shall include any overtime the drivers might be due or any other allowances in addition to the normal working hours. Payment shall be made under appropriate items in the Bills of Quantities.
f) The vehicles shall revert to the Contractor at the end of the contract.

(vii) Surveying Equipment
a) The Contractor shall make available to the Engineer topographic surveying equipment, before the procurement of the permanent equipment as listed in the BoQ appendix 3.
b) Only high precision survey equipment suitable to meet the demanded accuracy shall be provided.


(viii) Materials Testing Laboratory
The Contractor shall make provision for materials testing at the nearest approved government or private materials laboratory for the period of the Contract on Site and shall provide calibrated apparatus. All equipment shall be according to international standards and corresponds to the metric system.

The Contractor shall employ a qualified soil and material testing engineer and laboratory technicians throughout the construction period.

All tests shall only be performed by the Contractor's laboratory engineer and his assistants.

The Contractor shall, at all times, ensure the Engineer's free access to the laboratory for checking or executing separate tests on materials used or to be used in the Works, and shall afford every facility in this respect, including the use of the equipment, assistance of staff and the provision of samples for tests where called for.

Equipment for the testing of the following materials according to the relevant standards listed in these Specifications shall be provided as a minimum: 
a) Cement
b) Aggregates
c) Concrete cubes
d) Soils and gravels
e) Steel
f) Rocks

(ix) Measurement and Payment
a) All costs in connection with providing, operating and maintaining of the Engineer's facilities will be measured and paid for as per relevant items of the Bill of Quantities, but only up to the end of the contractual completion date, including approved extensions thereof, if any, or such additional period as instructed by the Engineer in writing.
b) All costs in connection with the providing of the surveying equipment and supporting facilities shall be deemed to be covered by surcharges and overheads included in the items of the Bills of Quantities and will therefore not be paid for separately.

B. Accommodation for the Engineer
(i) General
A house for accommodation with two bedrooms each with en-suite bathrooms, with a surface area of not less than 100 m² on an approved location shall be provided for the Engineer. This house shall be fully equipped and serviced, including furniture, kitchen and washing machine, television, international cable television and security 24 hrs a day. Included shall be air conditioning, telephone and high-speed broadband internet connection. Provision of and payment for regular cleaning, security, power supply, water and potable water, sewage treatment and disposal will be provided free of cost to the Engineer.
(ii) Measurement and Payment
All costs in connection with providing, operating and maintaining of the Engineer's facilities will be measured and paid for as per relevant items of the Bill of Quantities, but only up to the end of the contractual completion date, including approved extensions thereof, if any, or such additional period as instructed by the Engineer in writing.

139 Miscellaneous Accounts
The Contractor may be instructed by the Engineer to provide such items as stationery, furniture and equipment and any miscellaneous expenses related to the delivery of the project under general receipted accounts to be reimbursed under appropriate items in the Bill of Quantities.

140 Payment of Overtime for Engineer’s Junior Staff
Delete in the last line the words "shall be at the Contractor's own expense" and substitute with "including the specified percentage for administrative overheads shall be paid by the Contractor to the Engineer”.

(i) If the Contractor wishes to execute permanent work outside the Engineer's normal working hours, as stated in Clause 108 of this Specification, then the payment for the overtime for Engineer's support staff shall be reimbursed in full by the Contractor, at the rate specified by the Engineer for his staff, to the Engineer.
(ii) If the Contractor wishes to execute permanent works on a regular basis outside the Engineer's normal working hour, (Clause 108 of this Specifications) over a prolonged period, the Engineer may, if he deems necessary, employ additional supervisory staff for which the required salaries, plus 20 percent (20%) additional amount to cover for the Engineer’s administrative overheads shall be reimbursed in full by the Contractor to the Engineer. In addition, the Contractor shall provide the required accommodation facilities for such staff at his own cost. The Contractor shall not be reimbursed for any of these costs.
(iii) Payment of Allowance on Duty Trips: The Contractor is required to pay for hotel accommodation and allowances for his staff seconded to the Engineer on official duty trips outside the base camp. The Contractor shall not be reimbursed any of these costs.

141 Measurement and Payment
Delete Sub-Clause 141 (a) entirely and substitute with:
a) All Contractor's mobilisation and general costs shall therefore be included in relevant rates in the Bill of Quantities.
Delete Sub-Clause (j) and (m) entirely.

142 Protection of the Environment
The Contractor shall ensure so far as reasonably practicable to the satisfaction of the Engineer that the impact of the construction on the environment shall be kept to a minimum and that appropriate measures are taken to mitigate any adverse effects during construction. The specifications and activities outlined on the section of “Environmental and Social specifications” of this document shall apply.
After extraction of materials, all borrow pits shall be back-filled to the satisfaction of the Engineer. In particular, borrow pits near the project road shall be backfilled in such a way that no water collects in them. However, if a borrow pit is located at such a site where water that may collect in can be used by the local people without creating conflict, then such borrow pits could be improved to remain as a water pan up on completion of works as may be approved by the Engineer. In addition, the Contractor shall be responsible for the following measures:
1) Compliance with national and local statutes and regulations relating to the protection of the environment and familiarizing himself with all existing national and local legislation in this regard.
2) All construction activities shall be carried out using the best possible means to reduce environmental pollution such as noise, dust and smoke. All vehicles and plant shall be regularly serviced in accordance with the manufacturer’s recommendations to ensure that they operate efficiently and without excessive noxious emissions. The Engineer will have the Authority to instruct the Contractor to temporally cease operations and/or remove from the site vehicles or plant which do not comply with these requirements, until such time that he is satisfied that best practicable means to reduce environmental pollution to a minimum are being used.


3) The Contractor shall always maintain all sites under his control in a clean and tidy condition and shall provide appropriate and adequate facilities for the temporary storage of all waste prior to disposal.
4) The Contractor shall be responsible for the safe transportation and disposal of all waste generated as a result of his activities in such a manner as will not give rise to environmental pollution in any form, or hazard to human or animal health. In the event of any third party being employed to dispose of waste, the Contractor shall be considered to have discharged his responsibilities under this Clause from the time at which waste leaves sites under his control, providing that he has satisfied himself that the proposed transportation and disposal arrangements are such as will not give rise to pollution or health hazard.
5) The Contractor shall be responsible for the Provision of adequate sanitary facilities for his workforce, and that of his subcontractors at all construction and ancillary sites. The Contractor shall not allow the discharge of any untreated sanitary waste to ground water or any water of ground surface watercourse. Prior to the mobilization of the workforce the Contractor shall provide details of proposed sanitary arrangements to the Engineer for approval, such as will allow him to assess whether the proposed facilities are adequate and are unlikely to pollute water resources, and also that the facilities will be properly operated and maintained.
6) All concrete and asphalt plants shall be operated and maintained in accordance with the original manufacturers specifications and manuals, and in such a manner as to minimize emissions of hydro-carbons and particulate, if in the opinion of the Engineer the operation of such plant is causing, or is likely to cause nuisance or health problems to site staff or the general public, the Contractor shall carry out such work as is necessary to reduce emissions to an acceptable level within a time-scale agreed with the Engineer.
7) The Contractor shall regularly water all exposed dirt surfaces to reduce dust levels.
8) The Contractor shall take all responsible measures, at all sites under his control, to prevent spillage and leakage of material likely to cause pollution of water resources. Such measures shall include but not be limited to the provisions of bunds around fuel, oil and bitumen storage facilities and provision of oil and grease traps for servicing and fueling areas. Prior to construction of such facilities the Contractor shall submit details of pollution prevention measures to the Engineer for his approval.
9) The Contractor shall be responsible for ensuring that exposed surfaces are re- vegetated as construction progresses all to the satisfaction of the Engineer.
10) The removal of trees shall be kept to the minimum necessary to accommodate the permanent works. Prior to the removal of any trees the Contractor shall inform the Engineer of the intended operation and obtain the permission of the Engineer for the removal of the trees. If any tree is removed without permission the Contractor shall replace it with an approved tree at no additional cost to the Employer.
11) The Contractor shall ensure that fires, except for controlled fires for burning rubbish, do not start within the Site or in the environs thereto because of the works or from the actions of his employees. The burning of waste, such as vehicle tyres causing noxious emissions, is prohibited. The Contractor shall always have available trained fire-fighting personnel provided with adequate fire- fighting equipment to deal with all fires. The Contractor shall additionally always provide sufficient fire protection and fighting equipment locally to parts of the works which constitute particular fire hazards.
12) The Contractor to replace cut trees at a location to be identified and approved by the Engineer.

142.1 Landscape Preservation
a) General
The Contractor shall exercise care to preserve the natural landscape and shall conduct his construction operations so as to prevent any unnecessary destruction, scarring or defacing of the natural surroundings in the vicinity of the Works. Except where clearing is required for permanent works, approved construction roads or excavation operations, all trees, native shrubbery and vegetation shall be preserved and shall be protected from damage by the Contractor's construction operations and equipment. The edges of clearing and cuts through trees, shrubbery and vegetation shall be irregularly shaped to soften the undesirable visual impact of straight lines. Movement of labour and equipment within the right-of-way and over.routes provided for access to the Work shall be performed in a manner to prevent damage to grazing land, protected areas, crops or property.
Except as otherwise provided special reseeding or replanting will not be required under this specification; however, on completion of the Work, all work areas not seeded shall be scarified and left in a condition which will facilitate natural re-vegetation, provide for proper drainage and prevent erosion. All unnecessary destruction, scarring, damage or defacing of the landscape resulting from the Contractor's operations shall be repaired, replanted, reseeded or otherwise corrected and directed by the Engineer and at the Contractor's expense.

b) Construction Roads, Access Roads and Haulage Routes
The location, alignment and grade of construction roads shall be subject to approval of the Engineer. When no longer required by the Contractor, construction roads shall, if required by the Engineer, be restored to the original contour and made impassable to vehicular traffic. The surfaces of such construction roads shall be scarified as needed to provide a condition which will facilitate natural re-vegetation, provide for proper drainage and prevent erosion.

c) Construction Facilities
The Contractor's workshops, office and yard area shall be located and arranged in a manner to preserve trees and vegetation to the maximum practicable extent. On abandonment, all temporary buildings, including concrete footings and slabs and all construction materials and debris shall be removed from the site. The area shall be re-graded, as required, so that all surfaces drain naturally, blend with the natural terrain and are left in a condition that will facilitate natural re-vegetation, provide proper drainage and prevent erosion.

d) Blasting Precautions
In addition to any requirements of local regulations, the Contractor shall adopt precautions when using explosives, which will prevent scattering of rocks, stumps or other debris outside the Work area and prevent damage to surrounding trees, shrubbery and vegetation or harm to persons and personnel in the work area. Blasting shall be done during the day, and residents within the vicinity of the blast site shall be given ample warning including the time and date of the blasting operation.

142.2 Preservation of Trees and Shrubbery
(a) Preservation
All trees and shrubbery which are not specifically required to be cleared or removed for construction purposes shall be preserved and shall be protected from any damage that may be caused by the Contractor's construction operations and equipment. The Contractor shall plant trees at locations defined by the Engineer and special care shall be exercised where trees or shrubs are exposed to injuries by construction equipment, blasting, excavating, dumping, chemical damage or other operations; and the Contractor shall adequately protect such trees by use of protective barriers or other methods approved by the Engineer. The removal of trees or shrubs will be only after prior approval by the Engineer.
The layout of the Contractor's construction facilities such as workshops, warehouses, storage areas and parking areas; location of access and haul routes; and operation in borrow and spoil areas shall be planned and conducted in such manner that all trees and shrubbery not approved for removal by the Engineer shall be preserved and adequately protected from either direct or indirect damage by the Contractor's operations.
Except in emergency cases or when otherwise approved by the Engineer, trees shall not be used for anchorages. Where such use is approved, the trunk shall be wrapped with a sufficient thickness of approved protective material before any rope, cable or wire is placed.

(b) Repair or Treatment of Damage
The Contractor shall be responsible for injuries to trees and shrubs caused by his operations. The term ‘injury' shall include, without limitation, bruising, scarring, tearing and breaking of roots, trunk or branches. Al injured trees and shrubs shall be repaired or treated without delay, at the Contractor's expense. If damage occurs, the Engineer will determine the method of repair or treatment to be used for injured trees and shrubs as recommended and undertaken by an experienced horticulturist provided by and at the expense of the Contractor. All repairs or treatment of injured trees shall be performed at the expense of the Contractor. 

142.3 Prevention of Water Pollution
(a) General
The Contractor's construction activities shall be performed by methods that will prevent entrance or accidental spillage, of solid matter, contaminants, debris and other pollutants and wastes into streams, flowing or dry water courses, lakes and underground water sources. Such pollutants and wastes include, but are not restricted to, refuse, garbage, cement, concrete, sanitary waste, industrial waste, radioactive substances, oil and other petroleum products, aggregate processing tailings, mineral salts and thermal pollution and siltation from eroded areas scarred by the earth works and excavated surfaces. De-watering work for structures foundations or earthwork operations adjacent to, or encroaching on, streams or watercourses shall be conducted in a manner to prevent muddy water and eroded materials from entering the streams or watercourses by construction of intercepting ditches, bypass channels, barriers, settling ponds or by other approved means. Excavated materials or other construction materials shall not be stockpiled or deposited near or on-stream banks, lake shorelines or other watercourse perimeters where they can be blown away or washed away by high water or storm runoff or can in any way encroach upon the watercourse itself.

Wastewater from aggregate processing, concrete batching, or other construction operations shall not enter streams, watercourses or other surface water without the use of such turbidity control methods as settling ponds, gravel-filter entrapment dykes, approved flocculating processes that are not harmful to fish, recirculation systems for washing of aggregates or other approved methods. Any such wastewater discharged into surface waters shall contain the least concentration of settleable material possible. For the purpose of these Specifications, settleable material is defined as that material which will settle from the water by gravity during a 1-hour quiescent detention period.

(b) Compliance with Laws and Regulations
The Contractor shall comply with all applicable Kenyan Laws, orders, regulations and water quality standards concerning the control and abatement of water pollution.

143 Abatement of Air Pollution
The Contractor shall comply with applicable Kenyan laws and regulations concerning the prevention and control of air pollution.
Notwithstanding the above in conduct of construction activities and operation of equipment, the Contractor shall utilize such practicable methods and devices as available to control, prevent and otherwise minimize atmospheric emissions or discharges of air contaminants.
Such practicable methods and devices include transport of water over long distances in tanks and/or water are deemed to be extraction from new boreholes, as necessary to meet the applicable laws and regulations.
Equipment and vehicles that show excessive emissions of exhaust gases due to poor engine adjustments or other inefficient operating conditions shall not be operated until corrective repairs or adjustments are made.
Burning of materials resulting from clearing of trees and brush, combustible construction materials and rubbish will be permitted only when atmospheric conditions for burning are considered favorable and when authorised by the Engineer. Where open burning is permitted, the bum piles shall be properly constructed to minimise smoke and in no case shall unapproved materials, such as tires, plastics, rubber products, asphalt products or other materials that create heavy black smoke or nuisance odours, be burned.

144 Dust Abatement
During the performance of the work required by these Specifications or any operations appurtenant thereto, whether on the right-of-way provided by the Employer or elsewhere, the Contractor shall furnish all the labour, equipment, materials and means required and shall carry out proper and efficient measures wherever and as often as necessary to reduce the dust nuisance and to prevent dust which has originated from his operations from damaging crops, orchards, cultivated fields and dwellings or causing a nuisance to persons. The Contractor will be held liable for any damage resulting from dust originating from his operations under these Specifications on the right-of way or elsewhere. The Engineer may direct sprinkling or other measures for dust abatement if necessary to obtain adequate control.
The cost of complying with this paragraph shall be included in the prices tendered in the Bill of Quantities for other items of Work.



145 Noise Abatement
The Contractor shall comply with applicable Kenyan laws, orders and regulations concerning the prevention, control and abatement of excessive noise. The movement of heavy vehicles shall be restricted to working hours.

146 Preservation of Historical and Archaeological Data
Shall the Contractor or any of his employees in the performance of his contract discover evidence of possible scientific, prehistorical or archaeological data, he will notify the Engineer immediately giving the location and nature of the finding. Written confirmation shall be forwarded within 2 days. The Contractor shall exercise care so as not to damage artifacts or fossils uncovered during excavation operations and shall provide such co-operation and assistance as may be necessary to preserve the finds for removal or other disposition by the Employer.
Where appropriate by reason of a discovery, the Engineer may order delays in the time of performance or changes in the Work or both. If such delays or changes or both are ordered, the time of performance and Contract Price shall be adjusted in accordance with the applicable Article 28 and 35 in the General Conditions.
The Contractor shall insert this Sub-Clause in all Subcontracts, which involve the performance of Work on the terrain of the site.

147 Pesticides
Pesticides include herbicides, insecticides, fungicides, rodenticides, pesticides, surface disinfectants, animal repellents, and insect repellants. Shall the Contractor find it necessary to use pesticides in Work areas of this contract, he shall submit his plan for such use to the Engineer for written approval. The Contractor shall read and comply with all labelling requirements when using pesticides.

The cost of compliance with this Sub-Clause shall be deemed to be included in the rates and prices tendered in the Bill of Quantities for other items of the Works, and no separate payment shall be made.

148 Cleanup and Disposal of Waste Materials
(a) Cleanup
The Contractor shall, at all times, keep the construction area, including storage areas used, free from accumulation of waste materials or rubbish. All wastewater and sewage from office, residential and mobile camps shall be piped to soak pits or other disposal areas constructed in accordance with local government regulations, and where and when such regulations require it, the Contractor shall obtain a permit or other appropriate documentation approving the disposal methods being used.
All used fuels, oils, other plant or vehicle fluids and old tyres and tubes shall be collected to a central disposal point, on a regular basis and disposed of as specified below:
i. Household, office, workshop, and other solid waste shall be collected to a central disposal area, daily and disposed in a manner approved by the Engineer.
ii. Servicing of plant, equipment and vehicles shall whenever possible be carried out at a workshop area. This workshop area shall be equipped with secure storage areas for fuels oils and other fluids constructed in such a way as to contain any spillages which may occur and similar storage where used fluids can be stored securely prior to their disposal.
iii. When servicing of plant, equipment and vehicles is carried out away from the workshop area it shall be done at locations and in such a manner as to avoid spillage and contamination of streams and other drainage courses. Any spillages shall be cleaned up by either burning in place or collecting the contaminated soil and burning them at the central disposal area, all to the satisfaction of the Engineer.
iv. Prior to completion of the Work, the Contractor shall remove from the vicinity of the Work all plant facilities, buildings, rubbish, unused materials, concrete forms and other like material, belonging to him or used under his direction during construction. All Work areas shall be graded and left in a neat manner conforming to the natural appearance of the landscape as provided in Sub-Clause 142.1. 
v. Any residue deposited on the ground from washing out transit mix trucks or any similar concrete operations shall be buried or cleaned up in a manner acceptable to the Engineer. In the event of the Contractor's failure to perform the above work, others may perform the work at the expense of the Contractor, and his surety or surety shall be liable, therefore.

(b) Disposal of Waste Material
(i) General
Waste materials including, but not restricted to, refuse, garbage, sanitary wastes, industrial wastes and oil and other petroleum products, shall be disposed of by the Contractor in accordance with applicable national laws of Kenya. Disposal of combustible materials shall be by burying, where burial of such materials is approved by the Engineer; by burning, where burning of approved materials is permitted; or by removal from the construction area. - Disposal of non-combustible materials shall be by burying, where burial of such materials is approved by the Engineer, or by removal from the construction area. Waste materials removed from the construction area shall be dumped at an approved dumping site.

(ii) Disposal of Material by Burying.
Only materials approved by the Engineer may be buried. Burial shall be in pits the location, size and depth of which shall be approved by the Engineer. The pits shall be covered by at least 0.6 m of earth material prior to abandonment.

(iii) Disposal of Material by Burning
All materials to be burned shall be piled in the designated burning area in such a manner as will cause the least fire hazards. Burning shall be thorough and complete and all charred pieces remaining after burning, except for scattered small pieces, shall be removed from the construction area and disposed of as otherwise provided in this Sub-Clause. 
All burning activities are to be supervised. The Contractor shall, at all times, take special precautions to prevent fire from spreading beyond the piles being burned and shall be liable for any damage caused by his burning operations. The Contractor shall have available, at all times, suitable equipment and supplies for use in preventing and suppressing fires and shall be subject to all laws and regulations locally applicable for pre-suppression, suppression and prevention of fires.

(iv) Disposal of Material by Removal
Material to be disposed of by removal from the construction area shall be removed from the area prior to the completion of the Work under these Specifications. All materials removed shall become the property of the Contractor.
Materials to be disposed of by dumping shall be hauled to an approved dump. It shall be the responsibility of the Contractor to make any necessary arrangements with private parties and with local officials pertinent to locations and regulations of such dumping. Any fees for charges that are to be paid for dumping of materials shall be paid by the Contractor and shall be included in the prices tendered in the Bill of Quantities for other items of Work.

149 Hunting and other Use of Natural Resources
(i) The Contractor is required to prohibit his workers from hunting, trapping, killing or other use of natural resources (except for vermin) on the site or on adjacent lands.
(ii) The Contractors must develop a code of conduct to ensure that their workers do not consume game meat from the area, whether supplied by the locals or killed by themselves.
(iii) Both solid and liquid waste including empty containers shall be managed in such a manner as to avoid exposing wildlife to possible poisoning or disease infection. Empty containers shall not be strewn carelessly but disposed of in a responsible manner.
(iv) Fuel wood or charcoal as well as rustic construction wood required for fencing or general construction shall preferably be harvested in a controlled manner, and clear felling of trees or shrubs in an area shall be forbidden.
Except as specifically included in the Bill of Quantities or otherwise provided above, no separate payment shall be made in respect of this Clause 142, and the Contractor shall be deemed to have allowed in his general rates and prices for the costs of complying with the requirements of this Clause.

150 Off Road Environmental Measures
In addition to the provisions of Clause 142 above and all other requirements of the Conditions of Contract, Standard and Special Specifications, in order to comply with the national Environmental Management Agency (NEMA) requirements the Engineer may order, certain environmental measures to be carried out which are off the road and not specifically covered under these provisions, the Contractor shall carry out such works with equipment , labour  and plant provided under the contract or shall make such arrangements for specialized works to be carried out by a specialized subcontractor.

The Contractor shall be paid for all direct expenses under a Provisional Sum in the Bill of Quantities and a percentage (%) for his handling costs and profits.
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[bookmark: _Toc230814793]SECTION 2 - MATERIALS AND TESTING OF MATERIALS

201 Scope of the Section
This section covers the tests and methods of testing which are required for the selection and control of the materials and for control of workmanship, trials and construction control testing. During the progress of the Work tests shall be conducted on materials and to check quality of workmanship to ensure compliance with the requirements of the Specifications.
The Contractor's attention is drawn to their obligations to conduct tests on a regular basis to check compliance with specification requirements. The Contractor shall submit a Quality Control management system for approval but the intensity of control and of sampling and testing to be conducted by the Contractor may be varied by the Engineer. Any such variations shall be at the Contractor’s cost.

Testing by the Contractor
The Contractor shall provide, use and maintain on the site or within Mombasa County, throughout the period of execution of the works a suitable laboratory and adequate equipment operated by competent staff for carrying out tests required for the selection and control of the quality of materials and for the control of workmanship in accordance with this Specification. The Contractor shall assume that tests will be required on all materials used in the works and on all finished work.
The Contractor shall carry out all necessary tests and shall report to the Engineer the results of such tests before submitting materials and finished work to the Engineer for approval. The engineer may confirm from time to time as well as carry out confirmatory tests. In appropriate circumstances, tests may be carried out at the place of manufacture.

Acceptance Standards of Materials
Where in the Specifications tests on materials, tests on completed Works and construction control tests are called for or implied, they shall be carried out according to the test methods listed in this section. If a particular test is not covered by the referred standard, then the method shall be to an equivalent standard called for in the contract documents or as directed by the Engineer.
Materials shall comply with the requirements of the current edition of Specifications issued by the Kenya Bureau of Standards or other specifications relevant which may be applicable. These shall be British Standards (BS or BS EN) or American Association of State Highway and Transportation Officials (AASHTO) or American Society for Testing Materials (ASTM). Exceptionally an equivalent Specification may be called for in the contract documents or as directed by the Engineer.

202 Soils and Gravels
a) General
All earthworks and pavement samples for testing shall be taken after completion of sections of work on the particular layer to be tested unless otherwise specified or instructed. Where specified or required by the Engineer stratified random sampling methods shall be followed. For the testing of layer work stratified random sampling methods shall be used for obtaining all the sample portions and for determining the locations of in situ test sites.
The method of taking samples shall be as specified in the appropriate sampling and testing methods, as approved by the Engineer.

The Engineer shall have full access to the Works for the purpose of taking samples. The Contractor shall render any assistance necessary for taking the samples and shall be responsible for the reinstatement of pavement layers or other structures at the positions where the samples have been taken. Full compensation for rendering assistance with sampling and for reinstatement where samples have been taken shall be included in the rates tendered for the various Items of work tested, and no additional payment will be made in this respect.

b) Sampling Frequency
The minimum sampling frequencies shall be as given in TABLE below. Samples for tests that are not mentioned in the TABLE, but for which there are material requirements in these Specifications, shall be taken as required by the Engineer.
Samples shall be taken for laboratory testing for each new material encountered, or when there is a significant change in material properties in the opinion of the Engineer.

	Layer and nominal
class of material
	Tests to be carried out 
	Sampling frequency, minimum

	Formation
	CBR
	1
	sample per
	10000
	m2

	
	MDD, PI, grading
	1
	sample per
	5000
	m2

	Earthworks fill using soils
	CBR, PI, grading
	1
	sample per
	2000
	m3

	
	MDD
	1
	sample per
	1000
	m3

	Backfill to culverts and structures
	CBR, PI, grading
	1
	sample per
	500
	m3

	
	MDD
	1
	sample per
	200
	m3

	Substrates of lined drains and channels
	MDD
	1
	sample for every 500 linear metres

	Substrates of drainage chutes
	MDD
	1
	sample for every 20 linear metres

	Improved subgrade or gravel wearing course
	CBR, PI, grading
	1
	sample per
	10000
	m2

	
	MDD
	1
	sample per
	5000
	m2

	
Sub-base
	CBR, incl. swell, grading
	1
	sample per
	5000
	m2

	
	MDD, PI, LS
	1
	sample per
	5000
	m2

	Base course
	CBR, PI, grading
	1
	sample per
	5000
	m2

	
	MDD
	1
	sample per
	2500
	m2
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301 Setting Out
Add the following to (a)	General:
If traverse points to be used for setting out are close to the existing carriageway and interfere with the construction works, the Contractor shall relocate them to a location where they will not be disturbed. The co-ordinates and heights of all transverse points so relocated shall be listed and provided to the Engineer for checking and/or approval. The Contractor shall also reference with monuments the new road centerlines every 200m long straight sections and at all salient points along curves, consisting of a pin in a concrete beacon before commencement of any works.

The roads reserve boundary posts shall have 12mm diameter steel pins embedded in concrete, 200 mm long width 25mm exposed and sticking from the top surface. This pin shall be coordinated and heightened. Details shall be provided to the Engineer for approval.

Add the following to b)Detailed setting out:

Reference pegs shall be 50mm x 50mm in section, 600mm long driven 400mm firmly into ground and painted white above ground level. The offset from the centerline shall be indicated by a small nail 20-25mm long with its head driven flush with the top of the peg. Chainage, offset and reference elevation shall be clearly indicated on the sides of the peg to the satisfaction of the Engineer.

After cutting of benches and prior to commencement of earthworks or subgrade works, the Contractor shall take cross-sections again and submit the copy of the same to the Engineer for agreement. These cross-sections shall then be used as basis of measurement for all subsequent layers, unless otherwise stated.

302 Tolerances
Add the following:

(j)	Pipe Culverts

The maximum deviation from the specified line of a drainage pipe shall be: - Horizontal -   20 mm in 3.0 m
Vertical	-30 mm in 10.0 m
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401	Site Clearance
Add the following as the last paragraph in Sub-Clause (a):

Site clearance is not required over the paved width of existing road and shallers. No measurements and payment for site clearance will be made for this width. The remaining area within the reserve, including sides of existing Embankments and cutting shall be cleared as instructed by the Engineer. This operation shall also include the removal of selected trees as directed by the Engineer. The Contractor shall provide paint and all the assistance the Engineer may require marking the trees which shall not be removed during site clearance.

The Contractor shall take care not to uproot or damage trees which are within the road reserve but outside the construction width, after the Contractor has staked out the extent of the road the Engineer with assistance of the Contractor shall mark out the trees to be removed. After removal the trunk and branches of these trees shall be cut up into pieces not more than 2.0m in length, transported and neatly stored at the nearest Ministry of Roads and Works camp at a position to be indicated by the Engineer. No additional payment shall be made for complying with this requirement and it is deemed the Contractor will have included its cost in the rates for site clearance.

402	Removal of Topsoil
Topsoil shall include removal of up to 200mm depth of any unsuitable material as directed by the Engineer.

403	Removal of Structures and Fences
When instructed by the Engineer, the Contractor shall demolish or remove any structure. Measurements for the works shall be done on dayworks basis and payments made under the appropriate item in the Bills of Quantities.
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502 General

Add the following to sub-clause 502 (1)

502 (1) Definitions for Earthworks
Formation level is defined as the lower (bottom) level subbase. Subgrade is the material within 300 mm, or such other thickness as may be shown on the drawings, below the formation level. Earthworks are defined as the works below the subgrade level.

503 Classification of Material

Add the following to (a) hard material:

Hard materials include materials which require drilling and blasting Add the following to (b) Soft material:
Unsuitable materials include:

i. All material containing more than 5% organic matter by weight, including topsoil, swamp material, mud, logs, stumps, and other perishable matter.
ii. All material with a swell of more than 3%.
iii. All clay of plasticity index exceeding 45 or of liquid limit exceeding 70.
iv. All material having moisture content greater than 105% of optimum moisture content (AASHTO T99)

504 Preparation of Existing Ground

Add the following at the end of Clause 504;

504 (1) Benching
Where shown on the drawings or instructed by the Engineer, the Contractor shall, where fill is required, excavate benches where the ground to receive the fill has a slope greater than 1 (vertical): 5 (horizontal).

Where benching is required, the existing ground, after removal of topsoil in accordance with the requirements of Section 4 of the Specification, shall be benched by cutting steps such that the horizontal width between the cut face of the bench and the instructed final embankment slope is not less than 1.5m. Each slope shall be graded to a slope of 1 in 40 from the centre line of the road to avoid the pounding of water. The minimum width of 1.5 m shall generally be required for each bench, and the Contractor shall allow working in narrow widths.

All earthworks in widening shall be compacted to 100% MDD (AASHTO T99).

The volume of material cut from benches and its re-utilization shall not be measured for payment but is deemed included in the Contractor’s rates for earthworks.

504 (2) Ground Compaction
After top soil stripping in accordance with Section 4 of the Specification and benching in accordance with Clause 504 of the Specification, the existing ground (including benches) under embankments shall be compacted to a dry density of at least 95% MDD (AASHTO T99) to a depth of 150mm below ground level unless otherwise directed by the Engineer. Compaction of benches other than the first bench will not be separately measured and is deemed included in the Contractor’s rates for earthworks.

505 [bookmark: _TOC_250022]Construction of Embankments Fill Material
Only material approved by the Engineer shall be used to fill in new embankments. Material with high swelling characteristics or high organic matter content shall not be used, unless specifically directed by the Engineer.
Unsuitable materials are defined at 503 (b) It includes expansive soils.

i. Removal and Replacement of Expansive Soils
The requirements for the backfill shall be as follows:
Permeability: Coefficient of saturated permeability (k) not to exceed 5x10- 7 cm/sec at 95% AASHTO T99 or the anticipated or actual field density, when tested according to AASHTO T 215 or another approved method using a similar grading to that achieved on the road after compaction. The permeability shall also be checked on the road using a suitable field test at least at each change of material.
Atterberg limits and grading (after compaction):

· Maximum Size: 75mm or 0.4 of compacted layer thickness, whichever is the greater
· Liquid limit: 25-45
· Plasticity Index: 10 (12 preferred) – 25 (20 preferred)
· Weighted Plasticity PI: 500-2000%
· Casagrande plot: above the A-line
· Material passing the 75µm: 8-15 minimum, depending on grading.
· CBR at 100% AASHTO T99: >4%
· CBR swell at 100% AASHTO T99: <2%
Compaction shall be in 150- or 200-mm lifts of compacted thickness to at least 95% (AASHTO T 99) in general and at least 100% in the upper 150- 200mm. The maximum compacted thickness shall additionally be limited to two-thirds of the feet of any tamping roller used.

ii. Stockpiling of Expansive Soils
All expansive soils excavated from the road prism and from beneath embankments positions shall, insofar as practicable, be used for the flattening of slopes to embankments as shown on the drawings or as directed by the Engineer.

The Contractor shall not dispose of any excavated material from the road prism without the approval of the Engineer. Excavated material, which is unsuitable for use in any part of the works shall be disposed of at points approved by the Engineer and in a manner satisfactory to him.

Expansive soil to be reserved for later use in flattening the slopes of the embankment shall be loaded, transported and temporary stockpiled longitudinally and on both sides of the proposed road in approximate equal quantities, as ordered by the Engineer.
The Engineer will, in ordering the locations for temporary stockpiling of expansive soils, ensure that full and free access to the works area will be always maintained.

iii. Subgrade Material
Where the subgrade material is classified as less than S4, improved subgrade material shall be provided. The material for improved subgrade shall have a CBR of not less than 14% measured after a 4-day soak in a laboratory mix compacted to a dry density of 100% MDD (AASHTO T99) and a swell of less than 1%. This material may be obtained from selection of earthwork materials during earthwork operations or natural gravel borrow pits. Improved subgrade material shall be compacted to 100% AASHTO T99 at optimum moisture content. The thickness of improved subgrade to be applied shall be as shown on the Drawings or as instructed by the Engineer. The material shall be placed in layers each not exceeding 150mm.



iv. Rock Fill in Embankment & Behind Structures
1. Scope of Application
Material can be used only in the following circumstances by the approval of the Engineer:

Where height of embankment is more than 3 m (including formation level) the lowest 1m thickness can be constructed by rock fill. For all heights, the sloped portion beyond shaller can be constructed using with provision that under all circumstances, minimum 500 mm thick earthen cushion shall be available between formation level and top level of rock fill behind the structures irrespective of height of embankment up to bottom of subgrade.

2. Material
The maximum size of stones shall not exceed 300 mm in any direction. The voids between rocks shall be filled by smaller fragments.

3. Spreading and Compaction
The method of compaction as specified in relevant sections of standard specification and / or as directed by the Engineer, shall ensure that no boulders are loosely packed and can move or rock after compaction. The top layer as well as the sides of the retaining normal earthfill on one side shall be fully blinded with filter media comprised of crushed aggregate and sand. The grading and layering of filter media shall be such as to form effective filter layer through which particles of inner soil fill of embankment are not able to migrate into the in the process of settlement / consolidation or due to movement of water. The layering shall confirm with the layers of adjacent rockfill so as to facilitate simultaneous compaction.

4. Rates
The rates are applicable to completed construction as measured by taking levels before and after compaction up to top of blinding / filter media 300 mm thick and are inclusive of all materials, void filling materials, blinding materials & filter media. The preload material shall be removed from any stage of the construction when, in the opinion of the Engineer based on settlement monitoring records, the required primary consolidation of the soft silts has been achieved.

Based on consolidation properties of soil, expected preload time shall be estimated for each stage. This time can, however, be influenced, not only by settlement, but other seasons. The Contractor will not be entitled to extra payment shall these times by varied due to site conditions.



5. Settlement Monitoring
Continuous monitoring of settlement will be necessary to check the efficiency of the system. The instruments for monitoring settlement and stability shall include settlement platforms, Piezometers to determine if pore pressures are exceeding limits that might endanger stability, and Inclinometers to determine if lateral movement occurs.
Settlement monitoring devices shall be installed at the Contractor’s cost to monitor the settlement behavior of ground under fill, to establish the effectiveness of the drainage system. The Contractor shall carry out the settlement monitoring works, including the installation of all the required equipment, in accordance with standard specification.

[bookmark: _TOC_250021]508	Compaction of Earthworks
Fill above ground level ground pipe culverts shall be compacted in layers not exceeding 150mm in thickness to a field density of 100% MDD (AASHTO T99) up to the level of the top of the pipes or top of surround. The compaction shall extend for a width equal to the internal diameter of the pipe on either side of the pipe (s) or surround (s).

Adjacent to structures, all fill above ground level up to the underside of the sub grade shall be compacted in layers not exceeding 150mm in thickness to a field density of 102% MDD (AASHTO T99). In case of fill around box culverts this shall be carried out for the full width of the fill and for a length bounded by the vertical plane passing through the ends of wing walls.

Where the formation in cut areas is formed of hard material, the Contractor shall remove the hard material to a depth of 200mm, or such other depth as may be directed by the Engineer. The void so formed shall be backfilled with subgrade quality material and compacted to the same standard and tolerances as for subgrade in fill.

Improved subgrade, where required as part the pavement construction shall be compacted and finished to the same standards and tolerances as those required for normal sub grade.

[bookmark: _TOC_250020]509	Mass Haul Diagram

Delete the contents of Clause 509 entirely and substitute with the following:

“No Mass-Haul diagram has been provided with the Documents. The Contractor shall be responsible for locating suitable materials for constructing earthworks along the alignment and elsewhere and shall include in his rates for fill, spoil and for the cost of haulage”.

[bookmark: _TOC_250019]511	Borrow Pits

Delete the first two paragraphs and substitute with the following:

“Fill material which is required in addition to that provided by excavation shall be obtained from borrow pits to be located and provided by the Contractor but to the approval of the Engineer.”

[bookmark: _TOC_250018]517	Measurement And Payment
Notwithstanding the provisions of clause 517 of the Standard Specifications, the rate for compaction of fill in soft material shall allow for the requirements of Clause 508 of this Special Specification, and no extra payment shall be made for compaction to around pipe culverts (100% MDD AASHTO T.99).
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[bookmark: _TOC_250017][bookmark: _Toc230814797]SECTION 6-QUARRIES, BORROW PITS, STOCKPILES AND SPOIL AREAS

[bookmark: _TOC_250016]602	General

Notwithstanding any indications to the contrary in the Standard Specifications, the Employer will not make available to the Contractor any land for quarries, borrow pits, stockpile and spoil areas, except for those in the road reserves and specifically approved by him.

The Contractor will be entirely responsible for locating and providing suitable sources of materials complying with the Standard and Special specifications and for procurement, winning, haulage to site of these materials, rehabilitating the borrow pits, quarries, stockpile and spoil areas, and all costs involved therein. Similarly, the Contractor will be responsible for provision of areas for stock piling materials and disposal of spoil dumps or stockpiling within the road reserve, the Contractor may utilize them, subject to the approval of the Engineer.

No additional payment will be made to the Contractor to cover costs arising from the requirement of this Clause. The Contractor shall include the costs of complying with this Clause in the rates and prices inserted in the Bill of Quantities.

[bookmark: _TOC_250015]603	Provision of Land
Add to Clause 603 after the last paragraph:

The Employer will not make available to the Contractor any land for quarries, borrow pits not shown to the Contractor at the time of tender, stockpiles and spoil areas, except for those areas in road reserves specifically approved by him.

The Contractor shall be solely responsible for identifying and securing suitable sources of materials that comply with the requirements of these Specifications, including all activities related to their procurement, extraction, processing, transportation, and delivery to the Site, together with all associated costs. The Contractor shall also be responsible for identifying, establishing, operating, and maintaining suitable stockpile areas and spoil disposal sites required for the execution of the Works. Where suitable areas for stockpiling or spoil disposal are available within the road reserve or within the limits of the Works, the Contractor may utilize such areas subject to prior inspection and written approval by the Engineer. Use of such areas shall not relieve the Contractor of responsibility for environmental protection, site restoration, or compliance with applicable regulations and project requirements.

No additional payment will be made to the Contractor to cover costs arising from the requirements for this Clause and the Contractor must include these costs in the rates inserted into the Bill of Quantities.

[bookmark: _TOC_250014]605	Safety and Public Health Requirement

Add the following to Clause 605:
When working at the material sites, the Contractor shall arrange his works in such a way that at no time public safety is endangered in any way.

[bookmark: _TOC_250013]607	Site Clearance and Removal of Topsoil and Overburden

Add the following to Clause 607:

Faces of quarries being higher than 4 metres shall be shaped sloping 1:10 out of the face. All quarries and borrow pits shall be permanently fenced with 5 strand barbed wire which shall be located 5 metres off the edge of the face. After reinstatement, the bottom of a quarry shall be covered with 0.20 m of red coffee soil and 0.15 m of top soil.

[bookmark: _TOC_250012]611	Reinstatement of Borrow Areas
Add the following to Clause 611:
On completion of his operations in a borrow area, the Contractor shall reinstate the entire area to blend with the surrounding area and to permit the re- establishment of vegetation. For this purpose, the borrow area shall be shaped into even contours. All material in and around the borrow area, whether spoil from road building operations, excess stock-piled material, oversize material left in the borrow pit, material resulting from clearing and grubbing operations and excess overburden, shall be used or disposed of as directed by the Engineer. Material not capable of supporting vegetation shall be buried and used in shaping the borrow area and subsequently covered with vegetable soil. All available soft material shall be spread evenly to the thickness directed and where sufficient material is not available for this purpose to cover the entire area, the remaining portions shall be scarified along the contours to avoid undue erosion.

All haul roads shall be obliterated and the surface scarified, earth banks constructed to prevent erosion and all damaged fences and other structures reinstated.

The shaping and reinstatement of the borrow pit shall be done in such a way that the borrow pit will be properly drained whenever practicable and where required, the Contractor shall place earth banks to divert any surface water away from the borrow area.
The reinstatement of any borrow pit shall be to the entire satisfaction of the Engineer, and the Contractor shall submit to the Engineer a signed certificate from the landowner stating that he is fully satisfied with the reinstatement of the borrow area.
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[bookmark: _Toc230814798]SECTION 7 EXCAVATION AND FILLING FOR STRUCTURES

703	Excavation of foundations for structures

Amend the clause in the standard specification as follows:

Read the second para as “unless otherwise instructed by the Engineer, all excavated surfaces in material other than hard material, on which foundations for structures shall be placed, shall be compacted to 100% MDD (AASHTO T.99) immediately before structures are constructed”.
Paragraph 4, last line: - Replace "95%" with "100%". Add the following to the last paragraph of the clause:

Approval of Foundation
After excavation in each location is completed, the Contractor shall notify the Engineer, and no foundation concrete shall be placed until the Engineer has approved the depth of the excavation and the character of the foundation material.

707 Backfilling for Structures
Amendment to the clause in the standard specification Delete “95% wherever it appears and insert “100%”.

708 Protection of Structures
Add the following to clause 708:

Unless specific provisions for any structure in respect of cofferdams has been made in the Bill of quantities, no extra payment will be made for the erection, maintenance and removal of cofferdams and the Contractors rates shall be deemed to be all inclusive.

709 River Training
Add the following clause 709:
Payments for river training and establishment of new water courses shall only be made where such work constitutes permanent works. Works done for road deviation or other temporary works shall not qualify for payment.




710 Stone Pitching
Add the following to the clause:

Stone pitching to drains, inlets and outlets of culverts to embankments and around structure shall consist of sound un-weathered rock approved by the Engineer. The stone as dressed shall be roughly cubical in shape with minimum dimensions of 150 x 150mm for normal thickness of stone pitching. Cement mortar Grouting will be done for all stone pitching areas, and the top line of the stone pitching shall be grouted/sealed with concrete class 15/20. The cement shall be mixed with sand at a ratio of 1:3 by volume to form the grout.

All stone for pitching shall be capable of withstanding a crushing stress of 20N/mm² when soaked. The source of stone shall be free from overburden, mudstone, cracks, sand holes, veins, laminations or other imperfections as may be identified by the Engineer during the approval process.

The surface receiving the pitching shall be compacted and trimmed to the required slope. The stones shall then be laid, interlocked, and rammed into the material to form an even finished surface. Where stone pitching is damaged, the Contractor shall identify the affected areas and notify the Engineer so that the extent of the required Works can be agreed. Repair and reconstruction shall not proceed until the Engineer has approved the Works and issued instructions to continue. All such work shall be carried out in accordance with Clause 710 of the Standard Specifications.

The Works shall involve removal of the damaged stone pitching and reconstruction of the said areas in accordance with Clause 710 of the Standard Specifications by use of the sound salvaged material together with any necessary additional material where all such materials shall comply with Section 7 of the Standard Specifications.

711 Gabions

Where instructed by the Engineer the Contractor will install gabions as protection works to washout areas or bridge Piers and or Abutments. Gabions shall be constructed in accordance with Clause 711 of the Standard Specification.

In cases where existing gabions have been damaged, the Contractor shall identify them and notify the Engineer with his agreement of the extent of the Work required and his approval and instructions to proceed with the Works.

The Works shall involve removal of the damaged gabions / rocks, excavation to the correct levels and grades as directed by the Engineer, and in accordance with Clause 711 of the Standard Specifications and reconstruction with new gabions and other necessary materials as necessary. The damaged gabions shall be recovered and transported.

712 Riprap
Add the following at the end:

Riprap shall be hard, un-weathered and durable rubble stone of size 150 to 250 mm or similar approved material shall be used to protect outfalls and cut- off drains. The material shall be compacted to form a flat or curved surface preparatory to stone pitching of drainage channels, existing and new scour checks as directed by the Engineer.

The surface receiving the pitching shall be compacted and trimmed to the required slope. The stones shall then be hand-laid, interlocked, and rammed into the material to produce an even finished surface. The voids within the pitching shall be packed with in-situ material. The in-situ material immediately behind the pitching shall be compacted to a minimum density of 100% MDD in accordance with AASHTO T99.

Erosion Protection: upstream, within and downstream of drainage Structures
The work shall consist of provision of erosion protection works in the form of bed flooring and curtain or cut-off walls at the upstream and downstream ends of new as well as existing drainage structures. The work shall be carried out to such designs and at such locations as indicated in the Drawings or as directed by the Engineer. The protection works shall consist of dry rubble stone bed flooring and random rubble masonry curtain (cut-off) wall.

The material for bed flooring shall be dry rubble stone (each stone weighing not less than 40 kg).
The curtain wall shall be constructed of random rubble masonry in cement mortar 1:3 to Section 1400. The trench for the curtain wall shall be excavated as per standard specifications and to such depths shown in the Drawings or as directed by the Engineer. After preparing the foundation bed, the curtain wall shall be constructed to the thickness shown in the Drawings and to levels up to top of the bed flooring. The bed for the floor paving shall be prepared by excavation or filling in compliance with the specifications including levelling and compaction. The top of bed shall be prepared to such levels that after construction of the bed flooring, it is in line with the invert of the culvert barrel and sloping away. The bed flooring shall end before the curtain wall.





713 Measurement and Payment

Add the following to Sub-Clause 713(k):

No distinction shall be made in payment for the angle at which gabions are constructed.

Riprap, gabions, or other approved materials, as applicable, shall be placed carefully on the filter fabric to avoid damaging it. Construction methods should ensure that the fabric is neither damaged nor prevented from performing its intended function. If the filter fabric is damaged, it shall be replaced in a manner approved by the Engineer, including the removal and reinstatement of the overlying material.

714 Backfill Below Structures
Alternative gravel sources may be used where their quality is demonstrated to comply with the specification requirements, provided that no additional cost for winning or haulage is incurred by the Employer. The Contractor shall be deemed to have included in the rates for gravel material all costs of complying with the testing requirements.

Alternative sources of gravel material may be used, provided that their quality is demonstrated, to the satisfaction of the Engineer, to comply with the requirements of these Specifications.
Provided always that the use of such alternative sources shall not give rise to any additional cost to the Employer in respect of winning, haulage, or any related operation.
The Contractor shall be deemed to have allowed, in the rates for the provision of gravel material, for all costs associated with demonstrating compliance, including the full cost of all required testing.
Where instructed this shall be carried out in compliance with the requirements of Clause 507 and 804 of the Standard Specification.

715 Filter Fabric
Where filter fabric is specified, it shall be durable non-woven geotextiles or synthetic fibres, unaffected by soil acidity, soil alkalinity and bacteria. The fabric shall be made by an approved, reputable manufacturer and shall have a mass and strength at least equal to 280g/m2

The mesh size of the fabric shall be sufficient to effectively retain the material on which it is placed but shall not be greater than 150 microns. The fabric shall be installed in accordance with the manufacturer's instructions. The fabric shall be placed on levelled ground, with sharp rocks and other objects which are likely to damage the fabric being removed and all pits and depressions being backfilled and compacted.

The fabric shall be overlapped by a minimum of 300 mm and stitched at joints in such a manner that the strength of the joints is at least 50 per cent of the strength of the fabric.

No mechanical plant shall traffic over filter fabric unless a minimum thickness of 200 mm of fill material has been placed over the fabric.
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[bookmark: _Toc230814799]SECTION 8 CULVERT AND DRAINAGE WORKS
All concrete works for culverts and other drainage structures shall  be done in accordance with section 17 of the specifications.

804	Excavation for Culverts and Drainage Works.
In the Standard specification make the following amendments: - 

a) In paragraph 6 line 3 and in paragraph 7, line 5 and in paragraph 11, line 6, delete reference to “95%” and insert “100%”

b) Removal of Existing Pipe Culverts
Where instructed by the Engineer, the Contractor shall excavate and remove all existing blocked or collapsed culvert pipes of 450mm, 600mm and 900mm diameter including concrete surround, bedding, inlet and outlet structures. The void left after removal of culvert pipes shall be widened as necessary to accommodate new concrete bedding, pipe and haunching.
The payment for this work shall be per linear metre of pipes removed. The void left by removal of these pipes shall be carefully preserved to accommodate replacement of the pipe culverts as shall be directed by the Engineer.

c) Removal of Other Existing Drainage Structures
When instructed by the Engineer, the Contractor shall demolish or remove any other structure and payment for this shall be made on a day-to-day work basis.

d) Excavation for Culverts and Drainage Works
The Contractor shall carry out all excavations for new culverts and drainage works to the lines, levels, inclinations, and dimensions shown on the drawings or as instructed by the Engineer.

805	Excavation in Hard Material
In the Standard Specification sub-clause 805(a) and (b) delete reference to “95%” and insert “100%”.
In sub-clause 809(a), paragraph 1, line 1, substitute "95%" with "100%".
In sub-clause 809(c), paragraph 2, line 4, between the words "compacted" and "and shaped" insert the words "to 100% MDD (AASHTO T.99)". 
Hard material is material that can be excavated only after blasting with explosives or boring and wedging or the use of a mechanical breaker fitted with a rock point in good condition and operated correctly. Boulders of more than 0.2m3 occurring in soft material shall be classified as hard material.

809	Bedding and Laying of Pipe Culverts
Concrete pipes shall be laid on a 150mm thick concrete bed of class 15/20 and the pipes shall be bedded on 1:3 cement: sand mortar at least 50mm thick, 150mm wide and extending the full length of the barrel.
The rates inserted shall allow for compaction of the bottom of excavation to 100% MDD (AASHTO T.99).
In addition to the requirements of the Standard Specification, where inflatable balloon method of casting culverts in-situ is used, it is essential that thorough pre-construction trials are carried out and necessary adjustments made to ensure that: -
a) All concrete used for surround and bedding shall be Class 25/20.
b) The inner concrete barrel surface immediately in contact with the inflated balloon form during placing shall achieve Class F3 finish.
c) The overall concrete thickness shall be the total of the standard precast concrete pipe thickness and the surrounding thickness as per the standard drawings.
Payments for the bedding, pipe culvert and surround shall be made as specified in the standard specifications. No additional payments shall be made for complying with these requirements where the balloon method is adopted.

809(d) Laying, Bedding and Surround for Culverts Cast In-situ
In addition to the requirements of the Standard Specification, where inflatable balloon method of casting culverts in-situ is used, it is essential that thorough pre-construction trials are carried out and necessary adjustments made to ensure that: -
a) All concrete used for surround and the top 50mm or 80mm of bedding for culverts size 600mm and 900mm internal diameters respectively shall be Class 20/20 while the rest of the concrete shall be class 25/20.
b) The inner concrete barrel surface immediately in contact with the inflated balloon form during placing shall achieve Class F3 finish.

810	Jointing Concrete Pipes
In addition to the requirement of Clause 810 of the Standard      Specification, all precast concrete pipes shall be ogee jointed pipes laid with a 1:2 (cement: sand) mortar and provided with fillets on the outside and as described in the Standard Specification.

812	Backfilling Over Pipe Culverts
In the Standard Specification make the following amendments: -
(a) Wherever the expression “dry density of 95% (AASHTO T99)” occurs, this expression shall be deleted and replaced with “dry density of 100% (AASHTO T99)”.
(b) Delete paragraph 6 “for pipes culverts……depth of 150mm”, entirely.
The rates entered for laying of pipe culverts shall allow for backfilling to pipe culverts and compacting to 100% MDD (AASHTO T.99) and these works shall not be measured and paid for separately.

814.1	Subsoil Drains
In the event of excavation for repairs exposing local seepage, springs or unacceptably high-water table, the Engineer may instruct the provision of counter fort or French drains.
These drains shall consist of a trench excavated to the alignment, width, depth and gradient instructed by the Engineer, and backfilled with approved compacted clean hard crushed rock material as specified in clause 815 of the standard specification. Where these drains lie within the carriageway the carriageway shall be constructed only after the subsoil drain has been completed and approved by the Engineer

816	Minor Drainage Structures
Add the following:

a) Concrete Lined Drains
The exposed surfaces of concrete lined drains shall be a class UF2 finish. Concrete lined drains shall be constructed to the same standard as the minor drainage structures.

b) Cast In Situ Chutes On Side Slopes
(i) Scope
This work shall consist of construction of a chute drain on the slope of the road embankment including erosion protection works at the locations and to dimensions shown on the Drawings or as directed by Engineer. Schedule of works shall be so arranged that the drains are completed in proper sequence with roadway to ensure that no damage is caused due to lack of drainage.

(ii) Materials

The drains shall consist of 600 mm diameter half-round pipe sections formed by joining precast semicircular reinforced cement concrete (RCC) units on site, in accordance with the details shown in the Drawings. All RCC works shall comply with the relevant Standard Specifications.
Toe walls below ground level shall be constructed either of brick masonry in 1:4 cement mortar or plain cement concrete Class 15/20, as indicated in the Drawings.
Riprap provided for erosion protection at ground level shall comprise dumped hard, durable, and unweathered rubble stone with individual stone sizes ranging from 150 mm to 250 mm.

(iii) Construction Operations
Excavation for fixing drain sections: At the locations where the chute drains are to be installed, a semi-circular cut on the side slope of the embankment along the line of the chute drain shall be made in such a way that the RCC drain sections could be fixed snugly with their edges flush with the adjoining embankment slope. The sloping bed of the drain shall be to a regular line and suitably compacted to provide a firm bed.

817	Mitre Drains, Cut Off Drains, Catch Water Drains, Side Drains, Outfall Drains and Earth Dams
Add the following sub clauses:

Cleaning Existing Drains
Where instructed, the Contractor shall clear blocked side drains and/ or outfall drains to a free-flowing condition. The work shall consist of but not be limited to:
· Stripping and removal of extraneous material including vegetation and roots to spoil.
· Carting away and spreading any spoil to the satisfaction of the engineer
· Reshaping the drains to a free-flowing profile

Cleaning of Hydraulic Structures
Where instructed by the Engineer, the Contractor shall clean existing hydraulic structures by removing all undesirable material in the structures to ensure they are clean and free flowing. The Contractor shall dispose of all the silt and other undesirable material to spoil. After the cleaning out of structures, the Contractor shall be responsible for maintaining the hydraulic structures in a clean condition for the duration of the contract.

Removal of Existing Pipes, Inlet and Outlet Structures
The Contractor shall remove existing concrete pipes were instructed by the Engineer including bedding, surround, inlet and outlet structures. Concrete shall be disposed of as directed by the Engineer. Masonry where in good condition shall be preserved to reuse as may be directed by the Engineer. Additional material shall be added to the void left after removal of these pipes and structures and shall be carefully compacted to 100% MDD (T99). The void shall then be preserved for placement of any new pipes or construction of new structures.
Existing inlet and outlets structures, were in good condition and reusable as beds to pipe extensions, shall not be removed. Any such structures removed without the Engineer’s approval shall be restored to the original condition at the Contractor’s expense.

Extension of Existing Pipes
Where shown on the drawings or instructed by the Engineer, the Contractor shall extend existing concrete pipes. A part of the existing pipe surround shall be broken and concrete collar constructed as shown on the drawings. The extension shall be backfilled to the same standards as for new pipes.

820	Measurement and Payments for Additional Items
r) Item: Concrete for Top 50mm Or 80mm Bedding and Surround for Culverts Cast In- Situ, Unit: m³
The rate for concrete for each size of culverts instructed shall include for the cubic metre of the top 50mm or 80mm of concrete for bedding and surrounds as instructed, calculated from the dimensions in the drawings or as directed by the Engineer.
The rate for concrete for bedding and surrounds for culverts cast in-situ shall Include for the cost of providing and placing the concrete and complying with clause 809,810,814,819 and 1713 of the Standard Specifications. No extra payment shall be made for provision of inflatable forms and other requirements for casting culverts in- situ and the Contractor shall be deemed to have provided for these in his rates.

s) Item: Cleaning and Grading Existing Outfall And Mitre Drains,  Unit: m³
Cleaning existing drains shall be measured by the volume instructed. The volume shall be the product of the cross-sectional area of the product of the cross-sectional area of the material to be removed from the drain and the length instructed.

t) Item: Removal of Material from Existing Side Drains,  Unit: m³

Cleaning of existing drains shall be measured by the volume instructed. The volume shall be the product of the cross-sectional area of drain to be cleaned and the length instructed. Payment will not be made under this item where the material can be removed in conjunction with bulk earthworks.

u) Item: Removal of Existing Pipes;  Unit: m³

Removal of existing pipes shall be paid for by the volume instructed to be removed. It shall include breaking out where necessary and carting of the removed culvert and surrounds to spoil or stockpile, as shall be directed by the Engineer. It shall also include all the costs of complying with requirements of Sub-Clause 817.3.

v) Item: Demolition of Inlet and Outlet Structures;  Unit: m³ of Concrete Or Masonry
Demolition of inlet and outlet structures shall be paid by the volume of concrete or of masonry structures demolished. There will be no distinction between reinforced and un-reinforced concrete structures, the rate shall include for disposal of concrete and reuse of masonry as directed by the Engineer. Some pitching shall not be measured separately, and where it is to be removed shall be treated as normal site clearance.

w) Item: Cleaning Existing Hydraulic Structures;  Unit: m³
The cleaning of existing hydraulic structures shall be paid by the volume of material removed. The rate shall include the cost of removing all undesirable material, transporting and disposing as well as the additional costs of gaining access to the structures as specified and maintaining the structures in a clean condition.

x) Item: Concrete Collar; Unit m³
Reinforced concrete collars shall be measured by the volume of concrete placed as shown on the drawings or instructed by the Engineer.

Where the existing culvert, which is to be extended has a concrete surround, the rate shall also include for removal of this surround for the length of the collar to be placed around the existing culvert. In all cases the rate shall also include excavation below the culvert and the preparation and compaction of the in-situ material to form a bed for the collar.

822	Cement Mortared Stone Masonry Walls
Masonry walling shall be constructed using sound, clean stone with a minimum width of 200 mm. The stones shall be of good quality and provide a fair finished appearance. Each stone shall be individually laid and properly bonded to break vertical joints and minimize voids within the wall.
Prior to laying, the stones shall be adequately wetted and bedded in 1:3 cement-sand mortar. All exposed faces of the masonry shall be cleaned of excess mortar by washing or wire brushing, and the joints shall be neatly finished to the approval of the Engineer.
Weep holes shall be provided at locations directed by the Engineer and shall be kept free from mortar and any other material that may cause blockage during construction.
Upon completion, the masonry walling shall be adequately protected from adverse weather conditions and kept continuously moist for a minimum period of four (4) days to ensure proper curing.





823	Subsoil Filter Drains
The Contractor shall lay subsoil filter drains shown on the drawings or instructed by the engineer. The drain shall extend to the underside of the subgrade or subbase and shall consist of a perforated pipe and a drainage layer wrapped in geotextile fabric as specified in the standard specifications and shown in the drawings. The pipe and fabric shall be laid on and backfilled with granular filter materials. The granular material shall comply with the following specifications:

	BS	Sieve	Size
(mm)
	Percentage by mass Passing
Sieve

	37.5
	100

	20
	85-100

	10
	50-100

	5
	35-90

	1.18
	15-50

	600 Microns
	5-35

	150 Microns
	0-5



824	Gulley Pots and Chambers
Where shown on the drawings or instructed by the Engineer, existing roadside gulley’s and gulley pots shall be adjusted before laying final wearing course such that there are no depressions around man holes, gulleys or chambers. The beds, frames and haunches shall be adjusted with 20/20 concrete class, true to line and level and to the satisfaction of the Engineer.

826	Measurement and Payment for Additional Items
a) Item: Preparation of Bed for Concrete Lined Open Drains; Unit: m²
The unit of measurements shall be the square metre of excavation trimmed to receive concrete lining. The rate shall include for all the excavation below the finished line of the drain, providing and laying of gravel bed, and compacting and shaping to the line and level required receiving the concrete lining.

b) Item: Cast In Situ Concrete Chutes; Unit: m³
Cast in situ shall be read as “Pre-cast”. Pre-cast concrete chutes shall be paid by the volume of concrete laid. The rate shall include preparation of sides, laying, fixing and complying with the requirements of section 8 and 17 of the Standard Specifications.
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[bookmark: _Toc230814800]SECTION 9 PASSAGE OF TRAFFIC

901 Scope of the Section

Add the following Sub-Clauses to Clause 901

a) Programme for Passage of Traffic
Following the award of the Contract, the Contractor shall submit to the Engineer a detailed Programme for Passing of Traffic. Such programme shall be approved by the Engineer before the Contractor commences work and shall show amongst other things the method of protection of the public and give details of the hours of operation, location types and numbers of traffic safety devices, barricades, warning signs, flagmen and the like. The Programme for Passing of Traffic shall be in accordance with and complementary to the Programme of Works submitted under Clause 8.3 of the Conditions of Contract.
In the preparation of this programme of Passage of Traffic, the Contractor shall take into consideration the following: -

· The Contractor shall conduct his operation in such a manner that no greater length or amount of work is undertaken than he can carry out efficiently having due regard to the rights and convenience of the public.
· If the Contractor proposes a road closure, he shall provide an alternative routing of the traffic which must be approved by the Engineer.
· No revisions shall be made to the approved Programme for Passing of Traffic without the prior written permission of the Engineer, and the Contractor shall allow 7 days for the Engineer to review any request for a revision of the Programme for Passage of Traffic.
· The Programme for Passage of Traffic shall conform in all aspects to the requirements of this Special Specification.
· Temporary road signs, lights, marks, barriers, etc. for construction shall be in accordance with the laws of Kenya and shall include approved warning, mandatory, prohibitory and priority signs to the satisfaction of the Engineer, including, but not be limited to, signs giving warning of construction works, reduction in speed, overtaking prohibited, road narrows, etc. Under no circumstances will work be allowed on the carriageway or shallers of the road without such signs in both directions.

b) Passage and Control of Traffic
It is the intention of the Contract that public traffic shall be able to always pass along the sections of the works during construction, within the road reserve in all weather conditions. For this purpose, the Contractor will be required to order this work in such a way as to assure that no less than a single lane at least 4.0 m wide with adequate drainage system and reasonable riding surface free of dust is available for public traffic at all times and he shall furnish sufficient police assistance, guards, temporary traffic lights, road signs and barriers, competent flag persons and the like to control and regulate the flow of traffic under one-way traffic operations.
Sections of road where it is possible to carry traffic in two directions but with single lane width shall be regulated by temporary electric traffic lights and shall not be longer than 800 m. The Engineer may, in exceptional circumstances, allow longer sections where in his opinion this is unavoidable.
Where such sections are not more than about 100 m in length and have a clear line of sight from one end to the other, the Engineer may allow manual traffic regulation by flagmen, rather than traffic lights, during daylight hours only. When electric traffic lights are in operation, the Contractor shall always have available complete reserve equipment and spare parts.
The frequency and duration of delays to traffic while passing through, over or across the Works, shall be kept to a minimum. They shall, in no case, exceed half an hour and shall normally be less than 20 minutes. Any method of working which requires road closures of more than 30 minutes shall be the subject of 48 hours prior notice to an agreement of the Engineer, who may refuse to allow such closure.
The Contractor shall take particular care when passing traffic through the Works that all excavations and other hazards are properly protected with barriers and are illuminated at night.
The Contractor is placed on notice that maintenance of existing as well as diversion roads and protection of traffic through the Works during construction is considered as important as the construction itself. The Contractor shall always, conduct his operations in a manner to ensure the convenience and safety of motorists, pedestrians, adjoining property owners and the safety of his employees and those of the Engineer.

[bookmark: _TOC_250011]903	Maintenance of Existing Road
The Engineer shall hand over the existing road to the Contractor, in sections, at the commencement of the contract for construction purpose. However, the Contractor shall be responsible for all repairs and maintenance of the entire road for the duration of the contract. In sections where the diversion is on an existing bitumen surfaced road (i.e. at the proposed interchange sections) the Contractor shall construct the diversion and maintain it with materials like those of the existing pavement layers or as instructed by the Engineer. The Contractor shall regularly inspect the road and carry out such repairs and maintenance to the satisfaction of the Engineer. If at any time the engineer draws the Contractor’s attention to a road section which requires maintenance, the Contractor shall promptly repair the section. The Contractor shall be legally responsible for any accident or damage attributable to his failure to maintain the road.



[bookmark: _TOC_250010]906	Passage of Traffic through Works
The Contractor shall be deemed to have inspected the site and satisfied himself as to the adequacy of his bid for these works and no additional payments will be made for any expenditure on traffic control. Shall the Contractor propose any other method of passage of traffic e.g. Construction of traffic deviations, use of existing roads etc. the Contractor shall investigate the alternatives, construct and maintain them to the satisfaction of the Engineer. The Employer shall not be liable for investigations or costs arising from the alternatives methods of traffic control proposed by the Contractor. Deviations or other measures for traffic control proposed by the Contractor shall meet the requirements of the Specifications and drawings and be approved by the Engineer.
The Contractor shall ensure that the workforce and site supervisory staff always wear high visibility garments when work is carried out on or adjacent to a section of the road open to traffic. The Contractor shall ensure that the supervisor or person in charge of the workforce is readily recognized from the rest of the workforce. In addition, the Contractor shall provide a full-time traffic safety officer to co-ordinate aspects of road safety for the whole site.
The Contractor shall be deemed to have included all costs related to employing the traffic safety officer and for all the duties performed by him, in his rate for passage of traffic.

[bookmark: _TOC_250009]907	Signs, Barriers and Lights

Add the following to Clause 907:

The Contractor shall be responsible for the provision, erection, maintenance and removal of all temporary signs and barriers necessary for safety and convenience, to pass traffic not only upon the sections of the existing road to be upgraded, but also on all minor and private roads off the site of the Works which are used as deviations.

Temporary "Advance Detour Signs" shall be erected before any road junction and a "Detour Sign" shall be erected at the junction of the deviation route and other minor roads where there is any possibility of the diverted traffic mistaking the route of the detour, and there shall be mounted on the same posts, a sign bearing the inscription "Detour".

In addition, any hazard such as a narrow bridge, drift, level crossing, steep hill, sharp bend, etc. occurring on the deviation shall be marked by the Contractor with the appropriate sign, if the existing sign is inadequate or none exists. All sharp bends and all places where the shaller are higher than 2.0 m above the natural ground shall be marked with painted posts.


[bookmark: _TOC_250008]909	Assistance to Public

Add the following:

The Contractor shall be responsible for maintaining safety and directing traffic through or around any part of the Works included in the Contract, with the maximum practical convenience, for the full twenty-four hours of each day.

The Contractor shall render to the public all possible assistance when they are passing over roads maintained by him and over minor, private or temporary roads or bridges when used as deviation or when passing through the Works.

Whenever the Contractor's operations create a condition hazardous to traffic or to the public, he shall furnish, erect and maintain such fences, barricades, lights, signs and other services, as are necessary to prevent accidents or damage or injury to the public. The Contractor shall also furnish such guards and flagmen as are necessary to give adequate warning to traffic or to the public of any dangerous conditions that might be encountered and shall provide prompt assistance to any vehicle experiencing difficulty in passing over the Works under construction, or through any diversions or roads maintained by the Contractor, if necessary by providing a towing vehicle, labour and tow rope to assist such vehicles.

Should the Contractor appear to be neglectful or negligent in furnishing warning and protective measures, as above provided, the Engineer may direct attention to the existence of hazard, and the necessary warning and protective measures shall be furnished and installed at the Contractor's expense. Shall the Engineer point out the inadequacy of warning and protective measures, such action on the part of the Engineer shall not relieve the Contractor from responsibility for public safety or relieve him of his obligation to furnish and pay for these devices.

[bookmark: _TOC_250007]911	Contractor's Construction Traffic

Add the following new Clause 911.1 and 911.2.

Insurance
The Contractor's attention is particularly drawn to Clause 18, "Insurance” of the Conditions of Contracts, and the Contractor shall indemnify the Employer against and shall insure against all losses and claims for injuries or damage to any person or any property which may occur due to the passing of traffic, whether through the Works, or on specially constructed deviations, or on existing public or private roads used as deviations.
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[bookmark: _TOC_250006][bookmark: _Toc230814801]SECTION 10: GRADING AND GRAVELLING
[bookmark: _TOC_250005]1001 SCOPE: 
Grading covers the works involved in the reinstatement of the carriageway to the camber by removing the high points and filling up gullies corrugations and wheel ruts to restore smooth running surface. Gravelling consists of excavation, loading hauling and spreading of gravel wearing course material on the formation of carriageway. Gravel shall include lateritic gravel, quartzite gravel, calcareous gravel, decomposed rock, soft stone coral rag, clayey sand and crushed rock.

The material may be obtained from borrow pits or excavation in cuttings. Gravel material shall conform to the requirement given in Table 10.1

Table 10.1: Requirement for Gravel Wearing CourseGRADING REQUIREMENTS AFTER COMPACTION
Sieve (mm)
% by Weight Passing
40
100
28
85-100
20
85-100
14
65-100
10
55-100
5
33-92
2
23-77
1
18-62
0.425
14-50
0.075
10-40

PLASTICITY INDEX REQUIREMENTS PI
Zone
Min
Max
WET
5
20

BEARING STRENGTH
Traffic VPD

CBR
DCP
Equivalent mm/Blow
Less than 15
20
14
CBR at 95 % at MDD, Modified AASHTO and 4 days soak, Min 20




The Engineer shall approve of quarries and their extent of exploitation. The quarries shall be shown to the Contractor prior to commencement of the Works. The Contractor shall be responsible for the acquisition of the quarry rights and shall therefore conduct respective negotiations with the owners and affected communities.

Alternative sources of gravel material whose quality can be shown to meet the specification requirements may be used, with the provision that the Employer is not to incur additional expenses in connection with its winning and haulage. The Contractor is deemed to have included in his rates for the provision of the gravel material to have included the cost of complying with the testing requirements.

[bookmark: _TOC_250004]1002 Removal of Overburden
The Item consists of excavation of overburden including loading, hauling and stockpiling at the approved locations. The thickness of the overburden layer to be removed shall be determined from the depths of the trial pits dug at a 30m grid within the quarry area.
The overburden shall be removed and deposited neatly to use it again to reinstate the quarry at the end of improvement work.

Work Method
The Contractor shall use labour or equipment to carry out this item of work.

Quality Control
The location and manner of stock piling of the overburden for the reinstatement of the quarry shall be visually checked.

Measurement and Payment
No separate measurement and payment shall be made for removal of overburden and Contractor shall be deemed to have allowed in his rates and prices for the cost.

1003 Excavation of Gravel
The gravel shall be excavated from quarries approved by the Engineer. It is the Contractors obligation to inform the Engineer in the case that the quality / availability of the gravel changes during excavation.

Oversize stones and boulders shall be removed from the excavated gravel and deposited outside the quarry at locations approved by the Engineer. Such stones and boulders may be reused for structures and scour checks.


a) Work Method
(i) Labour Based Methods
The Contractor shall excavate and stockpile the gravel in bays for efficient loading by labour.
(ii) Equipment Methods
The Contractor shall excavate the gravel and stockpile in heap(s) for the efficient loading of equipment.

(iii) Quality Control
· The widths of the loading bays shall be checked before excavation can commence.
· The loading bays shall be checked to ensure it is free draining.

(iv) Measurement and Payment
No separate measurement and payment shall be made for excavation of gravel and Contractor shall be deemed to have allowed in his rates and prices for the cost.

[bookmark: _TOC_250003]1004 Haulage
This activity involves loading excavated gravel, haulage by appropriate equipment and off-loading of the same as specified in the drawings or as directed by the Engineer. Where the loads delivered in any load falls short of agreed equipment capacity, dumping shall not be permitted unless the agreed spacing is adjusted accordingly.
Where loads supplied are found to contain material other than from the approved quarry and thus of unacceptable quality, the Engineer shall cause them to be removed from site at the Contractor's expense.

a) Work Method
The Contractor shall use a combination of both Labour and equipment to carry out this Item work.

b) Quality Control
No haulage equipment shall be used unless its capacity has been ascertained by the Engineer.
· The quality of gravel dumped on the carriageway shall be visually checked daily.
· The quantity of material delivered in each load shall be checked before dumping is allowed.
· The distance between the stacks shall be checked using tape measure.

c) Measurement and Payment
No separate measurement and payment shall be made for haulage of gravel and Contractor shall be deemed to have allowed in his rates and prices for the cost.

1005 Spreading and Compaction of Gravel
a) Labour / Equipment methods
This activity involves spreading gravel material, shaping to ensure uniform thickness of the layer across the full width of the carriageway and to the specified camber. Spreading also includes removing any oversized stones or boulders which cannot be broken down to required size, spoil dump.

Where water needs to be added, it shall be applied in an even manner, and the rate of application shall be such that no transverse or longitudinal flows occur. Unless otherwise instructed by the Engineer, the moisture content shall be within the range of +/- 2% of the optimum moisture content. Compaction will be carried out as specified on Subsection 505 of this specification.

b) Work Method
The Contractor shall use Labour or Equipment to carry out this Item work.

c) Quality Control
· The gravel surface width shall be checked at every 100m interval using tape measure and shall have tolerance of + / - 50mm.
· Trial holes at every 100m shall be used to check the gravel surface thickness and shall have a tolerance of + 5mm / - 0mm.
· The camber cross fall shall be checked at every 50m and the maximum tolerances.
shall be + / - 1 %
· The longitudinal profile shall be checked with every load to ensure a smooth surface with no corrugations or depressions.

d) Measurement: m3
The unit of measurement shall be in cubic metres of compacted material on carriageway.



e) Payment
The unit rate shall be the full compensation for labour, tools, equipment and any incidental costs required for carrying out the work.
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[bookmark: _Toc230814802]SECTION 17 – CONCRETE WORKS 
1703 MATERIALS FOR CONCRETE

a) Cement
Cement used for concrete shall be any of the following:
i. Common cements and combinations complying with the requirements of KS-EAS 18, BS EN 197-1 or equivalent standard on approval of the Engineer.
ii. Sulphate-resisting common cements conforming to the requirements of KS-EAS 18 or BS EN 197-1, but only when shown on the Drawings or instructed by the Engineer.
iii. In prestressed concrete members or units, the use of Portland blast-furnace cement will not be permitted. A 50/50 mixture of Portland cement and ground granulated blast-furnace slag may be used only if authorized in the Special Specifications or by the Engineer.

b) Aggregates
Both coarse aggregate and fine aggregate (sand) shall comply with the requirements of BS EN 12620 or equivalent, subject to the following:
i. The properties of aggregates shall meet the requirements of TABLE below.

	PROPERTIES OF AGGREGATE FOR CONCRETE

	Parameter
	Limiting Value

	Drying shrinkage
	≤ 0.075 %

	Flakiness index of coarse aggregate
	≤ 35 %

	Los Angeles abrasion coefficient
	≤ 40 %

	Oven dried particle density
	≥ 2000 kg/m3



ii. Aggregates shall not contain any deleterious amounts of organic materials such as grass, timber or similar materials and shall be free from clay, shale, pyrites and all other impurities.
iii. For fine aggregates, content passing a 75micron BS sieve shall not exceed 3 per cent for natural or crushed gravel sand or 15 per cent for crushed rock sand.
iv. Chlorides soluble in a 10 per cent solution by weight of nitric acid shall not exceed 0.05 per cent by weight expressed as chloride ion when tested as set out in BS 812.
v. Where there is any danger of a particular combination of aggregate and cement giving rise to a harmful alkali-aggregate reaction, the particular combination shall be tested in accordance with BS EN 12620, and, where the result points to such reaction, either the aggregate or the cement or both shall be replaced so that an acceptable combination may be obtained.
vi. The fineness modulus of the fine aggregate shall not vary by more than ±0.2 from the approved modulus.
vii. The coarse part of aggregate shall be roughly cubical in shape and free from excess flat and/ or elongated particles.

c) Water
Water for use in mixing concrete and mortar and for curing and related purposes shall be obtained from a source approved by the Engineer and shall comply with the requirements of BS EN 1008.
Water shall be clean, fresh and free from detrimental concentrations of acids, alkalis, salts, sugar and other organic or chemical substances that could impair the durability and strength of the concrete or the imbedded steel. The Contractor shall prove the suitability of the water by way of tests conducted by an approved laboratory. For reinforced and prestressed concrete, the chloride content of the mixing water shall not exceed 500 mg/l when tested in accordance with BS 6068-2.37.

d) Admixtures
Admixtures shall not be used in concrete without the approval of the Engineer who may require that tests be conducted before the admixtures be used to prove their suitability. Admixtures, if their use is allowed, shall comply with the following requirements:
i. Admixtures shall be used only in liquid form and shall be batched in solution in the mixing water by a mechanical batcher capable of dispensing the admixture in quantities accurately to within 5 % of the required quantity.
ii. All admixtures shall comply with the requirements of ASTM C-494/C 494M or AASHTO M-194 or BS EN 934 or equivalent and shall be of an approved brand and type.
iii. Air entraining agents shall comply with the requirements of ASTM C-260 or AASHTO M-154 or equivalent.
iv. Admixtures shall not contain any chlorides.



e) Curing agents
Curing agents shall be tested in accordance with ASTM C-156 and shall comply with the requirements of ASTM C-30907, except that the loss of water within 72 hours shall not exceed 0.40 kg/m2. Only approved curing agents shall be used.
Curing agents shall be clear or pigmented as specified or required by the Engineer. A certificate from an approved testing laboratory stating that the curing compound complies with the specified requirements shall be submitted to the Engineer.
Irrespective of the above specifications being met, the curing compound shall be the type that can be applied to a wet surface without loss of stability or impairment of its water retention properties.
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1703A LEVELLING OF CONCRETE FOR BOTTOM SLAB INCLUDING  FORMWORK COST
This work shall consist of placing and levelling lean or blinding concrete Class 15/20 over the prepared bed of stone boulders in the foundation for bottom slab and wing walls in accordance with these specifications and in conformity with the lines, grades, thickness and typical cross-sections shown on the drawings unless otherwise directed by the Engineer.

a) Materials for Levelling Concrete
Requirement for the concrete class 15/20 is specified as follows: 

	Design compressive strength, 28 days: 
	15 N/mm2 Maximum

	size of coarse aggregate:
	20 mm Maximum

	Cement content: 
	300 kg/m3 Maximum water/cement ratio of 50% with slump of 80 mm



b) Construction Method
The bed of stone boulders upon which the levelling concrete will be placed shall be smooth, compacted and true to the grades and cross-section shall be set to the required lines and grades.

c) Measurement and Payment
Measurement for levelling concrete (Class 15/20) shall be made in cubic metres completed and accepted levelling concrete work measured in place, and which has been executed in accordance with the drawings and the Specifications.

Payment for this work shall include furnishing and placing all materials, labour, equipment and tools, and other incidentals to specifications and as directed by the Engineer.

1703B REINFORCEMENT BARS FOR WALLS AND SLABS
This work shall consist of furnishing, fabricating and placing in the concrete of the bottom slab, top slab, median wall, sidewalls, wing walls and aprons, reinforcing bars of the quality, type and size in accordance with these specifications and in conformity with the requirements shown on the Drawings.

a) Material
Reinforcement bars shall be deformed and shall meet the requirements of British Standard BS 4449, unless otherwise called for on the drawings or approved by the Engineer. 
No reinforcement bar shall be delivered without a certificate guaranteeing the yield stress. The reinforcement bars shall be kept off the ground, free from dirt, oil, grease, or avoidable rust and stored within a building or provided with suitable covers.

If it is necessary for the Engineer to ascertain the quality of the reinforcement bars, the Contractor shall test the reinforcement bars, at his own expense, or as directed by the Engineer.

b) Construction Method
(i) Bar Bending Schedule
The Engineer shall provide the Contractor with bending schedules showing the location types, sizes, bending dimensions and cut lengths of the reinforcement bars required to be fixed in the works.

(ii) Cutting and Bending
Qualified men shall be employed for the cutting and bending, and proper application shall be provided for such work.

Bars shall be cut and bent cold to the dimensions indicated and with equipment and methods approved by the Engineer.

Stirrups and tie bars shall be bent around a pin having a diameter not less than 15 times the minimum diameter of the bars. Bends of other bars, where full tension in the bar may occur, shall be made around a pin having a diameter not less than 7.5 times the bar diameter as shown on the drawing.

Reinforcing bars shall be accurately formed to the shapes and dimensions indicated on the Drawings and shall be fabricated in a manner that will not be injurious to the materials.

c) Placing
Reinforcing bars shall be accurately placed in proper position so that they be firmly held during placing of concrete.

Bars shall be tied at all intersections by using annealed iron wire 0.9 m or larger diameter or suitable clips.

Distances from the formwork shall be maintained, corrected by means of metal hangers, metal blocks, metal supports, or other supports approved by the Engineer.

The Engineer shall inspect the formwork and reinforcement bars after placing. When a long time has elapsed after placing reinforcement bars, they shall be cleaned and inspected again by the Engineer before casting concrete.

d) Splicing and Joint
When it is necessary to splice reinforcement bars at points, position and methods of splicing shall be determined based on strength calculations and approved by the Engineer.
In lapped splices, the bars shall be lapped by the required length, and wired together at several points by using annealed iron wire larger than 0.9 mm.

When a long time has elapsed after placing reinforcement bars, they shall be cleaned and inspected again by the Engineer before placing concrete.

e) Joint
Exposed reinforcement bars intended for bonding with future extensions shall be effectively protected from injury and corrosion.

Oxyacetylene welding joint of reinforcing steel shall be carried out only if authorized by the Engineer in writing.


f) Measurement and Payment
Bending and installation of reinforcement bars of piers and abutments shall be measured in terms of tonnes. The length of steel bar of each size will be shown on the drawings in which the bar length for splicing is excluded. In computing the weight to be measured, the theoretical weights of bars of the cross-section shown on the Drawings or authorized shall be used. These weights are listed on the table below.

	Bar Type and the Nominal Diameter in Millimetres
	Weight of Bar in Kilograms per 12 m length of bar

	
	
	

	T10
	7.40
	

	T12
	10.66
	

	T16
	18.95
	

	T20
	29.60
	

	T25
	46.30
	

	T32
	75.80
	



1703C FORMWORK FOR VERTICAL WALLS AND SLABS
This work shall consist of all temporary moulds for forming the concrete for culvert walls and slabs together with all temporary construction required for their support. Unless otherwise directed by the Engineer all formworks shall be removed on completion of the walls and slabs.

a) Materials
Formwork shall be made of wood or metal and shall conform to the shape, lines and dimensions shown on the Drawings.

All timber shall be free from holes, loose material, knots, cracks, splits and warps or other defects affecting the strength or appearance of the finished structure.

Release agents shall be either neat oils containing a surface activating agent, cream emulsions, or chemical agents to be approved by the Engineer.




b) Construction Method
(i) Formwork
Formwork shall be designed to carry the maximum loads, which may be imposed and so be rigidly constructed as to prevent deformation due to load, drying and wetting, vibration and other causes. After formwork has been set in correct location it shall be inspected and approved by the Engineer before the concrete is cast.

If requested, the Contractor shall submit to the Engineer working drawings of the formwork and calculations to certify the rigidity of the formwork.

Unless otherwise described in the Contract, all form joints for exposed surfaces of concrete shall form a regular pattern with horizontal and vertical lines continuous throughout each structure and all construction joints shall coincide with these horizontal and vertical lines. PVC pipes of 50 mm diameter for weep holes shall be arranged as shown on the Drawings.

Unless otherwise specified, formwork shall be designed to form chamfers at all external corners whether such chamfers are shown on the Drawings to prevent cracks and other damage from arising.

The inside surface of forms shall be cleaned and coated with a releasing agent to prevent adhesion of the concrete. Release agents shall be applied strictly in accordance with the manufacturer’s detailed instructions. The release agent shall be applied to the formwork prior to erection. Release agent shall not touch the reinforcement.

Immediately before concrete is cast, the formwork shall be thoroughly cleaned and freed from sawdust, shavings, dust, mud or other debris by hosing with water. Temporary openings shall be provided in the formwork to drain away the water and rubbish.

(ii) Scaffolding
All scaffolding required to support the formwork shall be designed and constructed to provide necessary rigidity and support the loads without appreciable deflection or deformation.

Details, plans and structural and flexural calculations for scaffolding shall be submitted to the Engineer for approval, but in no case shall the Contractor be relieved of his responsibility for the results obtained by use of these details.



(iii) Removal of Formwork
The time at which the formwork is removed shall be the Contractor’s responsibility and the formwork shall not be removed until the concrete strength has reached the strength to the approval of the Engineer.

c) Measurement and Payment
No measurement shall be allowed for formwork of temporary construction joints.

Payment for the formwork shall be incidental to the pay items of particular grade of concrete for furnishing, erecting, jointing all the formwork for the concrete including furnishings and applying release agent, and construction of the required scaffolding to support the formwork all conforming to the shape, lines, grade and dimensions of the structure as shown on the Drawings, all in accordance with the Drawings and as directed by the Engineer.

1703D CONCRETE WORKS TO WINGWALLS & BASES
This work shall consist of furnishing, mixing, delivering and placing concrete for the construction of culvert walls and slabs in accordance with these specifications and in conformity with the requirements shown on the Drawings.
Concrete class 25/20 shall be used for Culvert walls and slabs.

a) Concrete Class 25/20
Concrete Class 25/20 shall be used for culvert walls and slabs. The requirements of concrete Class 25/20 are provided as follows unless otherwise the Engineer will designate any alteration:

Design compressive strength, 28 days:    25N/mm2 
Maximum size of coarse aggregates:       20 mm 
Maximum water/cement ratio of 45% with slump of 80 mm

b) Proportioning Concrete
The Contractor shall consult with the Engineer to mix proportions at least thirty (30) days prior to beginning the concrete work. The actual mix proportions of cement, aggregates, water and admixture shall be determined by the Contractor under supervision of the Engineer in the site laboratory.

The Contractor shall prepare the design proportions which have 120% of the strength requirement specified for the designated class of concrete.
No class of concrete shall be prepared or placed until its job-mix proportions have been approved by the engineer.

c) Concrete Work
(i) Batching
Batching shall be conducted by weight with accuracy of:
	Cement:
	0.5 %

	Aggregate:
	0.5 %

	Water and Admixture:
	1.0 %



Equipment shall be capable of measuring quantities within these tolerances for the smallest batch regularly used as well as for larger batches.

The accuracy of batching equipment shall be checked every month in the presence of the Engineer and adjusted when necessary.

(ii) Mixing and Delivery
Slump of mixed concrete shall be checked and approved at an accuracy of +25 mm against designated slump in these specifications.

(iii) Concrete in Hot Weather
No concrete shall be placed when the ambient air temperature is expected to exceed thirty-three degrees Celsius (33○C) during casting operations.

(iv) Concreting at Night
No concrete shall be mixed, placed or finished when natural light is insufficient, unless an adequate approved artificial lighting system is operated; such night work is subject to approval by the Engineer.

(v) Placing
In preparation of the placing of concrete, the interior space of formwork shall be cleaned and approved by the Engineer prior to casting concrete. All temporary members except tie bars to support formwork shall be removed entirely from the formwork and not buried in the concrete. The use of open and vertical chute shall not be permitted unless otherwise directed by the engineer.

The Contractor shall provide enough concrete vibrators to properly compact each batch immediately after it is cast in the formwork.

d) Measurement and Payment
Measurement for the Concrete Works Class 25/20 of culvert walls and slabs shall be made in cubic metres for the walls and slabs constructed, measured from their dimensions shown on the drawings. Payment for the Concrete Works (Class 25/20) of culvert walls and slabs shall be the full compensation for furnishings all materials of the concrete mixing, delivering, placing and curing the concrete, equipment and tools, labour and other incidentals necessary for the completion of the work in accordance with the Drawings and these specifications and as directed by the Engineer.

[bookmark: _TOC_250002]1704 CONCRETE WORKS OF WALLS & SLABS FOR BOX CULVERTS
1704.1 Description
This work shall consist of furnishing, mixing, delivering and placing concrete for the construction of walls and slabs for box culverts, including form F3 type finish, in accordance with Standard Specifications and in conformity with the requirements shown on the Drawings.

Concrete Class 30/20 shall be used for beams and slabs.

1704.2.1	Concrete class 30/20
Concrete Class 30/20 shall be used for insitu beams and deck slabs. The requirements of concrete Class 30/20 are as detailed below unless otherwise the Engineer will designate any alteration.

Design compressive strength, 28 days:
30N/mm2 Maximum size of coarse aggregates:
20 mm Minimum cement content:300 kg/m3,
TOT Maximum water/cement ratio of 45% with slump of 80 mm


1704.2.2	Proportioning Concrete
The Contractor shall consult with the Engineer as to the mix proportions at least thirty (30) days prior to beginning the concrete work. The actual mix proportions of cement, aggregates, water and admixture shall be determined by the Contractor under supervision of the Engineer in the site laboratory.
The Contractor shall prepare the design proportions which has 120% of the strength requirements specified for the designated class of concrete.

No class of concrete shall be prepared or placed until its job-mix proportions have been approved by the Engineer.

1704.2.3	Concreting Work
a) Batching
Batching shall be conducted by weight with accuracy of 
Cement: ½ %
Aggregate:½ %
Water and Admixture:1%

Equipment shall be capable of measuring quantities within these tolerances for the smallest batch regularly used as well as for larger batches.

The accuracy of batching equipment shall be checked every month in the presence of the Engineer and adjusted when necessary.

b) Mixing and Delivery
Slump of mixed concrete shall be checked and approved against designated slump in these specifications. The time elapsing from when the water is added to the mix until the concrete is deposited in place at the site of the work shall not exceed thirty(30) minutes in case that the concrete is hauled in non-agitative type trucks or carriers, or more than sixty (60) minutes in case that it is hauled in truck mixers or other carriers with agitators.

c) Concrete in Hot Weather
No concrete shall be placed when the ambient air temperature is expected to exceed thirty-three degrees Celsius (330C) during casting operations.

d) Concreting at Night
No concrete shall be mixed, placed or finished when natural light is insufficient unless an adequate approved artificial lighting system is operated, and such night work is subjected to approval by the Engineer.



e) Placing
In preparation of the casting of concrete, the interior space of formwork shall be cleaned and approved by the Engineer prior to casting concrete. All temporary members except tie bars to support formwork shall be removed entirely from the formwork and not buried in concrete. The use of open and vertical chute shall not be permitted unless otherwise directed by the Engineer. The Contractor shall provide enough vibrators to properly compact each concrete batch immediately after it is cast in the formwork.

1704.3 Concrete Class 30/20
Concrete Class 30/20 shall be used for box culverts. The requirements of concrete Class 30/20 are as detailed below unless otherwise the Engineer will designate any alteration.

Design compressive strength, 28 days:30N/mm2 Maximum size of coarse aggregates:20 mm Minimum cement content:300 kg/m3, and
Maximum water/cement ratio of 45% with slump of 80 mm

1704.4 Measurement and Payment
Measurement for the Concrete Works for beams and deck slabs shall be made in cubic metres for the walls and slabs constructed, measured from their dimensions shown on the Drawings. Payment for the concrete works of beams and deck slabs shall be full compensation for furnishing all materials of the concrete mixing, delivering, placing and curing the concrete, equipment and tools, labour and other incidentals including form F3 type, necessary for the completion of the work in accordance with the Drawings and these specifications and as directed by the Engineer.



[bookmark: _TOC_250001]1705 MIXING CONCRETE
Add the following to Clause 1705 of the Standard Specification.

Mixed concrete from the central mixing plant shall be transported in truck mixers, truck agitators, or other approved containers. The time elapsing from the time water is added to the mix until the concrete is deposited in place at the site of the work shall not exceed 30 minutes when the concrete is hauled in non-agitating trucks, or more than 90 minutes when hauled in truck mixers or truck agitators.

Where concrete is supplied from a central plant, there shall be sufficient transport equipment to ensure continuous delivery at the rate required. The rate of delivery shall be such as to provide for the proper handling, casting, and finishing of the concrete. The method of delivery and handling of the concrete shall be in a way which will facilitate casting with a minimum of re- handling and without damage to the structure or the concrete. The methods of delivery and handling for each site shall be approved by the Engineer. The Engineer may suspend the mixing and casting of concrete at any site for which he considers the Contractor’s delivery equipment inadequate until such a time as the Contractor provides additional approved delivery equipment.

Concrete shall be allowed to be placed only when the Engineer or his representative is present at the site and has previously checked and approved in writing the positioning, fixing and condition of the reinforcement, and the alignment and suitability of the formwork.

Concrete shall be placed to avoid segregation of the materials and displacement of the reinforcement. When casting involves dropping the concrete by more than 1.5 metres, it shall be conveyed through sheet metal troughs, chutes or other approved pipes. The chutes, troughs and pipes shall be kept clean and free from coating of hardened concrete by thoroughly washing with water after each operation.

[bookmark: _TOC_250000]1741 MEASUREMENT AND PAYMENT
Delete Clause 1741(c).

Add the following to Clauses 1741 (d), (e) and (f):

Payment for form work shall be incidental to class/grade of concrete. No separate payment shall be made for formwork.

Mombasa Special Economic Zone Development Project 				Section VI: Requirements
Package 0, Lot 1: Road and Drainage Works


[bookmark: _Toc98315050][bookmark: _Toc230814803]SECTION 18	STREET LIGHTING AND ELECTRICAL WORKS 
1. [bookmark: _Toc95129587][bookmark: _Toc98315051]Scope of the Section
This section describes all works required for the supply, installation, testing, and commissioning of electrical street lighting along the full length of the road, from start to end, as shown on the drawings and in accordance with these specifications.

2. [bookmark: _Toc98315052]General
1) Regulations
In the execution of the works, the Contractor shall comply with the following provisions, as applicable and relevant.
a. Kenya “Standard Specification for Road and Bridge Construction” 
b. The Kenya Power and Lighting Company Limited Byelaws.
c. The current edition of the “Regulations for the Electric Equipment of Buildings” issued by the Institution of Electrical Engineers.
d. The requirements of the Chief Inspector of Factories for the Kenya Government.
e. Kenya Bureau of Standards (KEBS) Standard Specifications and Codes of Practice, or other equal and approved standard specifications and codes.
f. The Byelaws of the Local Authority.
g. BS-EN 40-3: Lighting Column Design and Verification testing
h. BS-EN 40-3: Lighting Column Design and Verification loading
i. BS-EN 40-3-3: Lighting Columns Design and Verification calculation
j. Any other regulations applicable to Electric and Electronic Installations or Communications systems in Kenya.
k. Employer’s Safety Regulations.
l. and any other Kenyan Specifications, as applicable.

2) Standards
All codes and standards cited in this specification shall mean the latest editions with current amendments. Where not otherwise specified, the works shall generally be executed in accordance with the Kenyan Standard Code of Practice. In the absence of a relevant Kenyan Standard, the British Standard Code of Practice shall apply.
i. The specification
ii. The current edition of the Institution of Electrical Engineers (I.E.E) regulations
iii. The Electric Power Act of Kenya
iv. The Kenya Power & Lighting Co. Bylaws
v. The IEC or Kenya Standard specification and relevant and applicable IEC code of practice

3) Position of Services and Equipment
The approximate routes and positions of services are shown in the contract drawings. Their exact locations shall be confirmed on site by the Engineer or from approved working drawings.
The Contractor shall ensure that his works do not interfere with or foul any other services, structures, or furniture. All services passing through the ducts shall remain readily accessible for maintenance and shall be arranged to permit maximum access along the ducts. Any work that must be redone due to failure to comply with this requirement shall be at the Contractor’s own cost and responsibility

4) Setting to Work and Regulating Systems
The Contractor shall carry out such tests of the contract works as are required by KEBS Standard Specifications and Codes of Practice, I.E.E Regulations or equal and approved codes, or the competent Authority.

No testing or commissioning shall be undertaken except in the presence of and to the satisfaction of the Engineer.

The Contractor shall include in his tender for the costs for testing and commissioning the contract works as herein described. He shall submit for approval to the Engineer. a suitable programme for testing and commissioning. The Engineer and the Employer shall be informed well in advance as to the dates on which testing and commissioning will take place.

5) Identification of Plant and Components
The Contractor shall supply and install identification labels to all lighting poles, luminaires, and fittings. Labels shall generally be white Traffolyte or approved equivalent, engraved in block lettering, clearly denoting the pole number, name, function, and/or the section or circuit controlled.  In locations where excessive heating is likely to distort Traffolyte, approved anodized aluminum or stainless-steel labels with stamped or engraved lettering shall be used. All labels shall be firmly fixed using stainless steel fasteners and positioned at approximately 1.5 m above ground level for easy identification.

The labels shall be mounted on equipment and in most suitable positions.  They shall be in English or in internationally understood symbols capable of being read without difficulty.  The labels shall conform to descriptions used on record drawing.  Details of the lettering of the labels and the method of mounts or supporting shall be forwarded to the Engineer for approval prior to manufacture.

Where shown on drawings, this identification and labelling shall follow the drawings.

6) Working Drawings
The Contractor shall prepare such Drawings as may be necessary. The working Drawings shall be completed in such details not only that the contract works can be executed on site but also with the approvals of the Engineer.

The Contractor shall not depart from the approved drawings except with the prior written approval of the Engineer. Such approval by the Engineer shall not in any way relieve the Contractor of his responsibilities or obligations under the Contract. The Contractor shall remain fully liable for any errors, omissions, or discrepancies subsequently discovered in the approved working drawings or in any other documents associated therewith and shall promptly correct the same at his own cost.

7) Record Drawings
During the execution of works on site the Contractor shall, in a manner approved by the Engineer, record on site all information necessary for preparing Record Drawings of the installed contract Works. Marked up working or other Drawings and other documents shall be made available to the Engineer as he may require for inspection and checking.

Record Drawing shall include but are not restricted to the following drawings or information: -
· Working Drawings amended as necessary but titled “Record Drawings” and certified as a true record of the as installed” contract works.
· Fully dimensioned drawings of all street lighting poles and light fitting positions.
· System Schematic and circuit diagrams indicating all salient information relating to control and instrumentation.
· Wiring diagrams of individual light fittings, apparatus and switch and control boards.
One editable copy of the Record Drawings of the contract Works and Schematic Diagrams shall be provided not later than one month afterwards.

Notwithstanding the Contractor’s obligation referred to above, if the Contractor fails to produce to the Engineer’s approval of the Record Drawings, within one month of partial or Practical Completion the Employer shall be at liberty to have these drawings produced by others.  The cost of obtaining the necessary information shall be deducted from the outstanding payments due to the Contractor.





8) [bookmark: _Toc108129802]Approval of Equipment, Materials and Drawings
(1) Approval
Approval of equipment, materials, and shop drawings submitted by the Contractor shall mean that, at the time of submission, the Engineer has no objection to the proposal at that time. The Contractor shall not be relieved from the responsibilities in using the proper equipment and materials and performing the works to the final approval of the Engineer.

(2) Samples
Samples required by the Engineer in accordance with this Specification are to be provided with no delay at the Contractor’s expense and are to be in accordance with the relevant standard method of sampling. The samples shall be taken in such a way or by such a method that they can be considered representative of the full quantity of materials from which they are taken. The samples, when approved, will be kept by the Engineer who will reject all materials and workmanship not corresponding in quality and character with the approved samples.

9) Tests
Both on completion of his work and at the end of the guarantee period the Contractor shall carry out such tests as may be required in the presence of the Engineer or his representative, or the competent Authority and shall provide all necessary Instruments and labor to do so. The Contractor shall pay such charges related to such tests if any.

10) Quality of Materials
Materials and apparatus required for the complete installation as called for in the specifications or Contract Drawings shall be supplied by the Contractor unless specified otherwise.

Unless otherwise specified all materials (including equipment, fittings, cables) shall be new, of the best quality and approved origin.

11) Equipment Guarantees
The Contractor shall undertake in writing to rectify free of charge, all faults arising from faulty components, materials, design or workmanship by the manufacturer or Contractor whichever is applicable.  This liability shall be for a minimum period of one calendar year from the date of acceptance of the equipment.  Twelve months limitation notwithstanding, the period of liability shall not end until all defects which appear during the liability period have been rectified.


12) Patent Rights
The Contractor shall fully indemnify the Employer, against any action, claim or proceeding relating to infringement of any patent or design rights. He shall pay any royalties, which may be payable in respect of any article or any part thereof, which shall have been supplied by the Contractor to the Engineer. The Employer shall fully indemnify the Contractor against any such action, including claims on proceeding for infringement or alleged infringement under the works and the design thereof, which shall have been supplied by the Engineer to the Contractor. This indemnity shall apply to the works only, and any permission or request to manufacture to the order of the Engineer shall not relieve the Contractor from liability shall he manufacture for, or supply to other buyers.

13) Allowance of Attendance Fee
The Employer and the Engineer shall witness all factory tests included in this contract in addition to the routine factory tests on the equipment and materials. The Contractor shall include all costs for Five Personnel (Employer’s representatives and the Engineer’s staff) to witness the tests. Materials of interest shall include but not limited to Solar Panel light fittings, Light posts, solar panels and batteries.

14) [bookmark: _Toc108129803]Nameplates
The Contractor shall make nameplates for all equipment to show names, functions, and other details as directed by the Engineer. They shall be made of engraved plastic sheet or aluminum at least l.0 mm thick and shall be attached permanently with a suitable adhesive.

15) [bookmark: _Toc94367075]Health, Safety and Environment (HSE)
The Contractor shall adhere to the Safety Policy of Employer when carrying out these works. Within fourteen days from the day of Contract signing, the Contractor shall submit the Project HSE Plan to the Employer or the Engineer for approval. 
The primary objective of this HSE Plan is for the Contractor to demonstrate that he has the capability to carry out the works in a cost-effective manner, giving due consideration to the Health, Safety and Environmental management of both his own employees, those of the Employer and anyone who may be affected by his activities.

The HSE Plan shall conform to the following general structure:
(1) Contractors Policy Statement
(2) Health
(3) First Aid
(4) Occupational health
(5) Safety
(6) Motivation and communication
(7) Emergency response
(8) Safety function
(9) Accident investigating and reporting
(10) Personal protective equipment
(11) Environment
(12) Waste management

The Contractor shall avail personnel for Employer Safety Training/ Induction. The Contractor shall always ensure the following:
· All personnel on site shall have the required personal safety equipment.
· The Contractor shall limit site access to only the Contractor’s personnel and the Employer representatives.
· The Contractor shall ensure adequate access control measures are in place.
· The Contractor shall always have a safety representative present on site. The safety representative shall be a trained Safety, Health, Risk, Environment and Quality (SHREQ) Officer, with experience in enforcing SHREQ requirements on construction sites.
· The Contractor shall provide all equipment required for the safe execution of the works.
· The Contractor shall ensure that all such equipment supplied are in good working order.
Should there be any details regarding safety which have not been referred to in the Specification, but the necessity for which are usual or essential to the completion of all works in all trades, the same shall be deemed to be included in the Contract Price. Failure to adhere to safety requirements shall result in stoppage of works. All additional costs incurred because of such delays, to ensure timely completion of the milestones, shall be borne by the Contractor.
The Contractor shall always ensure the security of all equipment and personnel on site until the Project is formally handed over.
The Contractor shall be responsible for the electrical safety of all equipment supplied and installed. While any equipment is being installed or tested, the Contractor shall ensure that all necessary precautions are taken to safeguard personnel working on site. If necessary, this shall include erecting warning notices and fencing off areas, which are considered to pose a risk. Operation and environmental impacts shall be considered with the selection and installation of equipment.
The Contractor shall be responsible for ensuring that competent personnel carry out the electrical installation and that the work is carried out in accordance with standard procedures and test requirements. Before any piece of apparatus is energized, it shall be thoroughly examined for the presence of dirt, water or other foreign bodies.

16) Storage
The Contractor shall prepare the storage for all his materials.

17) Protection
The Contractor shall cover and protect his materials and his work from damages and corrosion with the approval of the Engineer’s Representative.

3. Technical Requirements for Street Lights Solar Powered
1) Scope
A stand-alone solar photovoltaic street lighting system (SLS) is an outdoor lighting unit used for illuminating a street or an open area. The Solar Street Lighting System consists of solar photovoltaic (SPV) module, a luminaire, storage battery, control electronics, inter-connecting wires/cables, module mounting pole including hardware,  battery box and lighting control systems.
This specification covers supply, testing at works and site, erection, testing and commissioning and handing over complete solar street lighting and area lighting installation using LED based luminaire. The Light Emitting Diode (LED) is a p-n junction device, which emits light when forward electric current passes through it.
The luminaire is mounted on the pole at a suitable angle to maximize illumination on the ground. The PV module is placed is an all-in-one system with Solar module at the top, the light module beneath with all supporting functions within the same casing.
Integrated solar streetlight with Lithium Ferro, Phosphate battery, solar panel, charger and PIR sensor built into the luminaire. Pressure die cast aluminum housing for sturdiness and long life. Specially designed pole mounting bracket allows different tilt angles, lateral and pole top mounting.

2) General
The street lighting installation for the project shall be carried out by use of outdoor type, weatherproof luminaries, to be mounted on tubular steel poles or galvanized iron poles or FRP coated steel poles.
All Electric power systems shall be DC type with the specified voltages as proposed in the broad performance specification section.
For automatic ON/OFF operation of the solar street lights, the system shall be fitted with PIR sensors and necessary Photocells which will be assisted by a smart Lighting control system.

3) System of Wiring
No physical cabling from pole to pole. All systems are stand alone.


4) Street Lighting Poles
The street lighting installation for the project shall be carried out by use of outdoor type, weatherproof luminaries, to be mounted on tubular steel poles or galvanized iron poles or FRP coated (coating thickness to be 3.0 mm minimum) as steel poles. The street light poles shall be fabricated from heavy-duty cold 
rolled steel tubes confirming BS 1840 as appropriate tubular, swaged welded poles.
The street light pole shall be swaged poles made from steel of ultimate tensile strength of 410 MPa (42 Kgf/mm2). The height of the pole above ground shall be 10 meters with a luminaire mounting height of 10M.  Hot dip galvanized inside and outside confirming to BS 729 Part I, BS 5135, The galvanizing shall be 65 microns and shall be recorded and results finished while bidding.
The street light poles shall be provided with suitable size base plate/sleeve, and necessary fixture mounting bracket at top. 
The pole fabrication shall conform to the drawings and where such drawing is not available; the Contractor shall make such drawing and get it approved before fabrication.
The pole shall be manufactured as per BS code, and test certificates shall be submitted to Engineer for approval.
[bookmark: _Hlk155817141]For the 10-meter galvanized pole the base plate of 260*260*16mm with Bottom size of 155mm with top size of 70mm and the thickness of 3mm.The foundation bolt will be M24 by 750mm long 4 numbers.

5) Pole Bracket
The pole bracket shall be suitable for erection of street light fittings with all-in-one solar laminae comprising of LED Lamp, solar panel, battery system, and smart control system.
Single arm pole bracket and double arm bracket are I Meter. Pole brackets shall be made from 65 mm diameter ‘B’ class galvanized iron pipes.

A stopper shall be provided with 3 nos., holes at 120 degrees for proper fixing of the bracket on the pole top as shown on the drawing.
The top bracket and plain section of the columns shall be common to and interchangeable with all brackets with maximum mismatching tolerance of 3mm between any pole and bracket.

6) Street Lighting Fittings Suitable for LED
Street light fittings shall be integral type and suitable for 
a. [bookmark: _Hlk155816548]150W-200W LED lamps with 31,500-37,800Lm and efficiency of not less than 210lm/W output or an equivalent LED floodlight and of the makes and other quality brands as specified by the Engineer.
b. 100W-130W LED lamps with 21,100-30,000Lm and efficiency of not less than 210lm/W output or an equivalent LED floodlight and of the makes and other quality brands as specified by the Engineer.

7) Broad Performance Specifications of All-in-One fitting
(1) [bookmark: _Hlk155807836]Details for 200W all in one solar street light presented in the table below:
	PV Module
	18Volts, 200 Wp high efficiency monocrystalline Solar Panels.

	Battery
	1300WH LiFePO4 with more than 4000 cycles at 80% DOD (Warranty of not less than 5yrs). Life span of more than 10yrs.

	Light Source
	150W, 31,500 lm. IP66, 210 lm/W

	Mounting of light
	Maximum 10 metre pole mounted

	Electronics Efficiency
	Minimum 84.49% total

	Light time
	5-7 nights after full charging

	Solar Charging time
	6-8 hours by bright sunlight

	Guard Level
	IP66

	Lighting Control system
	Photocell Control + Microwave Motion Sensor Control + Remote Control Battery Management System. Auto on/off/sensor



(2) Details for 130W all in one solar streetlight are presented in the table below:
	PV Module
	18Volts, 130 Wp high efficiency monocrystalline Solar Panels.

	Battery
	956 AH LiFePO4 with more than 4000 cycles at 80% DOD (Warranty of not less than 5yrs). Life span of more than 10yrs.

	Light Source
	100W, 21,100 lm. IP66, 210 lm/W

	Mounting of light
	Maximum 8 metre pole mounted

	Electronics Efficiency
	Minimum 84.49% total

	Light time
	5-6 nights after full charging

	Solar Charging time
	8-9 hours by bright sunlight

	Guard Level
	IP66

	Lighting Control system
	Photocell Control + Microwave Motion Sensor Control + Remote Control Battery Management System. Auto on/off/sensor



(3) Technical Details of All-in-One Solar Lighting Panel
(1) PV Module
i) [bookmark: _Hlk155809456]For 200W all in one solar streetlight specifications shall be as follows:
a) Solar Cells to be A grade with an operating temperature of -250C to 650C.
b) The PV module shall have crystalline silicon solar cells and must have a certificate of testing conforming to IEC 61215 Edition II / BIS 14286 and CE, ROHS ISO9001:2008, RoHSCE from a KENAS or IECQ accredited Laboratory.
c) The power output of the module(s) under STC shall be a minimum of 150 Wp at a load voltage* of 18.0 ± 0.2 V. The Module shall be attached to the light as an all-in-one solution. The Power Output warranty to be IP66
d) Shall be provided with 0.9m solar cables with MC4 connectors.
e) The module efficiency shall not be less than 21.3%. with a life span rate of 10yrs >90% and 25yrs >80%.
f) The terminal box on the module shall have a provision for opening it to replace the cable, if required.
g) A distinctive serial number starting with KPA will be engraved on the frame of the module or screen printed on the tedlar sheet of the module.

ii) For 250W all in one solar streetlight specifications shall be as follows:
a) Solar Cells to be A grade with an operating temperature of -250C to 650C.
b) The PV module shall have crystalline silicon solar cells and must have a certificate of testing conforming to IEC 61215 Edition II / BIS 14286 and CE, ROHS ISO9001:2008, RoHSCE from a KENAS or IECQ accredited Laboratory.
c) The power output of the module(s) under STC shall be a minimum of 100Wp at a load voltage* of 18.0 ± 0.2 V. The Module shall be attached to the light as an all-in-one solution. The Power Output warranty to be IP66
d) Shall be provided with 0.9m solar cables with MC4 connectors.
e) The module efficiency shall not be less than 21.3%. with an life span rate of 10yrs >90% and 25yrs >80%.
f) The terminal box on the module shall have a provision for opening it to replace the cable, if required.
A distinctive serial number starting with KPA will be engraved on the frame of the module or screen printed on the tedlar sheet of the module.

(2) Battery
i) For 200W all in one solar streetlight
a) Lithium Iron Phosphate (LiFePO4) Battery i.e. lithium chemistry with high energy density
b) The battery will have a minimum rating of 1300 Wh with Built-in automatic protections.
c) Efficient & long-lasting up to 4000+ cycles DOD 50% with >4000 cycles @0.2C, Charge/Discharge at 100% DOD Internal cell balancing.
d) The Battery to have temperature range of not less than -20℃ ~ 70℃.
e) Battery shall conform to the latest BIS / International standards.
f) shall be maintenance-free, cost-effective, and covered by a minimum five (5) year warranty commencing from the date of installation.

ii) For 250W all in one solar street light
a) Lithium Iron Phosphate (LiFePO4) Battery i.e lithium chemistry with high energy density
b) The battery will have a minimum rating of 60 Ah with Built-in automatic protections.
c) Efficient & long-lasting up to 4000+ cycles DOD 50% with >4000 cycles 0.2C, Charge/Discharge at 100% DOD Internal cell balancing
d) The Battery to have temperature range of not less than -20℃ ~ 70℃.
e) Battery shall conform to the latest BIS / International standards.
f) shall be maintenance-free, cost-effective, and covered by a minimum five (5) year warranty commencing from the date of installation.

(3) [bookmark: bookmark5]Light Source
i) For 200W all in one solar street light: Light Module: 1 X 150W LED Solar Street Lantern Luminous efficacy 210lm/W) CCT 6500K, CRI 70, ɳ=84.49%, Luminaire Luminous Flux 31,500lm, IP66 c/w control gears, LED driver Programmable. Class I electrical, IP66, IK08. Housing: die-cast aluminum, powder coated textured light grey. Complete with 6000K LED. lifetime 100,000hrs etc. Inscribed (PROPERTY OF KPA).
ii) For 130W all in one solar streetlight: Light Module: 1 X 100W LED Solar Street Lantern Luminous efficacy 210lm/W) CCT 6500K, CRI 70, ɳ=84.49%, Luminaire Luminous Flux 21,100lm, IP66 c/w control gears, LED driver Programmable. Class I electrical, IP66, IK08. Housing: die-cast aluminum, powder coated textured light grey. Complete with 6000K LED. lifetime 100,000hrs etc. Inscribed (PROPERTY OF KPA).
iii) For both 200Watts and 250Watts, LED High quality luminaire suitable for underpass/Box Culvert lighting with:
a. Asymmetrical light distribution. 
b. Clear SON-T lamp 
c. Ignitor, capacitor, ballast and lamp. 
d. Index Protection of at least IP 65 
e. Dimming control circuit c/w dimming ballast 
f. Lamp holder with anti-vibration fixation device. 
g. Complete mounting accessories. 
h. PVC conduits from the junction box to the luminaire.
iv) Catalogues showing Isolux diagram, utilization factor curves, polar curves, downward light output ratio and computer-generated printouts showing all the calculation results of the light distribution on the road surface using the luminaire offered shall be enclosed. Failure to submit the above may render the tender submission null and void.
v) The lamp shall be housed in an assembly suitable for outdoor use, with a reflector on its back.
[bookmark: bookmark6]
(4) Electronics
i) The total electronic efficiency shall be at least 85%.
ii) The MPPT charge controller shall have an operating voltage of 24V with properly sized operating output current range as per required system and not less than 50mA-5600mA. The tracking efficiency to be 98% and above. Light control voltage between 5-10V and as per the proposed monitoring and control system. Ensure all data sheets are provided with System voltage, output current range, Max. power of regular solar panel, Max. power of vertical solar module, MPPT tracking efficiency, Load output voltage, Max load power, Overcharge voltage, Overcharge recovery voltage, Over-discharge voltage, Over-discharge recovery voltage, Light control voltage and Operating temperature (-350C-700C)
iii) Electronics shall operate between 12VDC-24VDC and shall have temperature compensation for proper charging of the battery throughout the year.
iv) No load current shall be less than 20 mA.
v) The PV module itself shall be used to sense the ambient light level for switching ON and OFF the lamp.
vi) The PCB containing the electronics shall be capable of solder free installation and replacement.
vii) Necessary lengths of wires/cables, switches suitable for DC use and fuses shall be provided.

(5) [bookmark: bookmark7]Electronic Protections
i) Adequate protection is to be incorporated under “No Load” conditions e.g. when the lamp is removed and the system is switched ON.
ii) The system shall have protection against battery overcharge and deep discharge conditions.
iii) Fuse shall be provided to protect against short circuit conditions.
iv) Protection for reverse flow of current through the PV module(s) shall be provided.
v) Electronics shall have temperature compensation for proper charging of the battery throughout the year.
vi) Adequate protection shall be provided against battery reverse polarity.
vii) Load reconnect shall be provided at 80% of the battery capacity status.

(6) [bookmark: bookmark8]Mechanical Components
i) A corrosion resistant metallic frame structure shall be fixed on the pole to hold the SPV module.
ii) The frame structure shall have provision to adjust its angle of inclination to the horizontal between 0 and 45, so that the module can be oriented at the specified tilt angle.
iii) The pole shall be made of Galvanized Iron (GI) pipe.
iv) The height of the pole shall be 8 metres and 10 meters above the ground level, after grouting and final installation.
v) The pole shall have the provision to hold the luminaire.
vi) The lamp housing shall be waterproof and shall be painted with a corrosion resistant paint.

(7) [bookmark: bookmark9]Indicators
i) The system shall have two indicators, green and red.
ii) The green indicator shall indicate the charging under progress and shall glow only.
iii) when the charging is taking place. It shall stop glowing when the battery is fully.
iv) charged.
v) Red indicator shall indicate the battery “Load Cut Off’ condition.

(8) [bookmark: bookmark10]Quality and Warranty
i) All the components and parts used in the solar street lighting systems shall conform to the latest BIS or IEC specifications, wherever such specifications are available and applicable.
ii) [bookmark: bookmark11]The street lighting system including the battery will be warranted for a period of not less than 5 years from the date of supply.
iii) The PV module(s) will be warranted for a minimum period of 25 years from the date of supply. The PV modules must be warranted for their output peak watt capacity, which shall not be less than 90% at the end of Ten (10) years and 80% at the end of Twenty-five (25) years.
iv) The Warranty Card to be supplied with the system shall contain the details of the system.

(9) [bookmark: bookmark12]Operation and Maintenance Manual
An Operation, Instruction and Maintenance Manual, in English and the local language, shall be provided with the Solar Street Lighting System. The following minimum details shall be provided in the Manual:
i) Basic principles of Photovoltaics.
ii) A small write-up (with a block diagram) on Solar Street Lighting System - its components, PV module, battery, electronics and luminaire and expected performance.
iii) Type, Model number, Voltage & capacity of the battery, used in the system.
iv) The make and wattage of the CFL used in the lighting system.
v) About Charging and Significance of indicators.
vi) Clear instructions about erection of pole and mounting of PV module (s) and lamp housing assembly on the pole.
vii) Clear instructions on regular maintenance and troubleshooting of the Solar Street Lighting System.
viii) DO's and DONT's.
ix) Name and address of the contact person for repair and maintenance, in case of no functionality of the solar street lighting system.

(10) [bookmark: _Toc98315054]Testing the Installation
The Contractor shall carry out tests for the completed installation; copies of the test results shall be provided to the Engineer.
i. Insulation Resistance
The insulation resistance between line (phase) and neutral, the line (phase) and earth and the neutral and earth shall not be less than one mega ohms when tested with 500 volts direct circuit (D.C.) supply.
ii. Polarity Check
Checks shall be carried out to verify that the neutral is correctly connected and that all fuses and switching (control) devices are connected to the phase (“LIVE”) conductors only.
The Contractor shall be expected to test and inspect the installation particularly those parts that are to be concealed during the erection, as he shall be held responsible for and shall rectify at his own expense all faults, defects, omissions, faulty workmanship, incorrectly positioned or installed parts of the installation revealed by such inspection and tests.
The Contractor shall provide accurate instruments and/or apparatus and the labour to carry out the above tests independently of any tests made by the Engineer or Kenya Ports Authority. The instruments and apparatus shall be made available to the Engineer for him to carry out the tests as he may require.
The Contractor shall give a seven days’ notice of his intention to carry cut the test so as to enable the Engineer to witness the tests if he so wishes.





4. Lighting Design Calculation
1) 200Watts Light Module for Street Light
The summary Table 2, Table 3 and Table 4 presents details/specifications for the street light according to EN 13201:2015).

Table 2: Lighting Design Information for 40 metre Pole Spacing following the EN 13201:2015
	 [image: A diagram of a lamp post

Description automatically generated]
	

	Pole distance
	40.000 m

	(1) Light spot height
	10.000 m

	(2) Light point overhang
	0.00 m

	(3) Boom inclination
	0.0°

	(4) Boom length
	0.650 m

	 
	 

	Annual operating hours
	4000 h: 100.0 %, 209.0 W

	Consumption
	6240.0 W/km

	ULR/ULOR
	0.00 / 0.00

	 
	 

	Max. luminous intensities
	≥ 70°: 386 cd/klm

	Any direction forming the specified angle from the downward vertical, with the luminaire installed for
	≥ 80°: 91.6 cd/klm

	use.
	≥ 90°: 0.00 cd/klm

	 
	 

	Luminous intensity class
	G*4

	The luminous intensity values in [cd/klm] for calculation of the luminous intensity class refer to the luminaire luminous flux according to EN 13201:2015.
	

	M F
	0.8

	Glare index class
	D.3


STARBEAM LED - AREA DISTRIBUTION - 197W - 4000K  (single side bottom, 2 per pole)

Table 3: Results for valuation fields
	Road Details
	Description
	Symbol
	Calculated
	Target
	Check

	8m Carriage Way with a clear zone of 3.5m (on one side)
	Roadway 2 (M5)
	Lav 
	3.00 cd/m² 
	≥ 0.50 cd/m²
	Yes

	
	
	Uo 
	0.52
	≥ 0.35
	Yes

	
	
	Ul 
	0.57
	≥ 0.40
	Yes

	
	
	TI 
	11
	≤ 15 %
	Yes

	
	
	REI 
	0.66
	≥ 0.30
	Yes

	
	Observer 1
	Lav 
	3.00 cd/m²
	≥ 0.50 cd/m²
	Yes

	
	Position:
	Uo 
	0.52
	≥ 0.35
	Yes

	
	-60.000 m, 3.250 m, 1.500 m 
	Ul 
	0.57
	≥ 0.40
	Yes

	
	 
	TI 
	11%
	≤ 15 %
	Yes

	
	 Observer 2
	Lav 
	3.11 cd/m² 
	≥ 0.50 cd/m²
	Yes

	
	Position:
	Uo 
	0.53
	≥ 0.35 
	Yes

	
	-60.000 m, 8.000 m, 1.500 m
	Ul 
	0.61
	≥ 0.40 
	Yes

	
	 
	TI 
	≤ 15 %
	≤ 15 %
	Yes

	8m Carriage Way with a clear zone of 5 m ( on one side)
	Roadway 2 (M5)
	Lav 
	2.69 cd/m² 
	≥ 0.50 cd/m²
	Yes

	
	
	Uo 
	0.43
	≥ 0.35
	Yes

	
	
	Ul 
	0.54
	≥ 0.40
	Yes

	
	
	TI 
	11%
	≤ 15 %
	Yes

	
	
	REI 
	0.46
	≥ 0.30
	Yes

	
	Observer 1
	Lav 
	2.69 cd/m² 
	≥ 0.50 cd/m²
	Yes

	
	Position:
	Uo 
	0.43
	≥ 0.35
	Yes

	
	-60.000 m, 7.000 m, 1.500 m 
	Ul 
	0.54
	≥ 0.40
	Yes

	
	 
	TI 
	11%
	≤ 15 %
	Yes

	
	 Observer 2
	Lav 
	2.81 cd/m² 
	≥ 0.50 cd/m²
	Yes

	
	Position:
	Uo 
	0.44
	≥ 0.35
	 

	
	-60.000 m, 11.000 m, 1.500 m
	Ul 
	0.6
	≥ 0.40
	Yes

	
	 
	TI 
	9%
	≤ 15 %
	Yes




Table 4: Results For Energy Efficiency Indicators
	Road Details
	Description
	Symbol
	Calculated
	Consumption

	5m Carriage Way with a clear zone of 2.0 and 1.0 m (on one side)
	Typical Cross section Access Road
	Dp
	0.057 W/lx*m²
	-

	
	Star beam LED - Area Distribution - 197W - 4000K (single side bottom)
	De
	4.2 kWh/m² yr.
	836.0 kWh/yr.

	6m Carriage Way with a clear zone of 3.0m ( on one side)
	Typical Cross section Access Road
	Dp
	0.049 W/lx*m²
	-

	
	Star beam LED - Area Distribution - 197W - 4000K (single side bottom)
	De
	3.5 kWh/m² yr.
	836.0 kWh/yr.





2) 250 Watts Light Module Street Light
The summary Table 5, Table 6 and Table 7 present details/specifications for the street light according to EN 13201:2015).

Table 5: Lighting Design Information for 45 metre Pole Spacing following the EN 13201:2015
	[image: A diagram of a lamp post
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	Pole distance
	45.000 m

	(1) Light spot height
	10.000 m

	(2) Light point overhang
	0.00 m

	(3) Boom inclination
	0.0°

	(4) Boom length
	0.650 m

	
	

	Annual operating hours
	4000 h: 100.0 %, 252.0 W

	Consumption
	5544.0 W/km

	ULR/ULOR
	0.00 / 0.00

	
	

	Max. luminous intensities
Any direction forming the specified angle from the downward vertical, with the luminaire installed for use.
	 ≥ 70°: 47.1 cd/klm
≥ 80°: 55.57 cd/klm
≥ 90°: 0.00 cd/klm

	
	

	Luminous intensity class
The luminous intensity values in [cd/klm] for calculation of the luminous intensity class refer to the luminaire luminous flux according to EN 13201:2015.
	G*6


	M F
	0.80

	Glare index class
	D.4


URBANO LED PLUS version 253W 38100lm 4000K IP66 O70 - Tilt adjustment (PLUS version): -90° to +15° (O65, O66, O67, O68, O69, O70, O71 optics)(single side bottom)

Table 6: Results for Valuation Fields
	Road Details
	Description
	Symbol
	Calculated
	Target
	Check

	5m Carriage Way with a clear zone of 2.0 and 1.0 m ( on one side)
	Roadway 2 (M5)
	Lav 
	1.05 cd/m² 
	≥ 0.50 cd/m²
	Yes

	
	
	Uo 
	0.56
	≥ 0.35
	Yes

	
	
	Ul 
	0.46
	≥ 0.40
	Yes

	
	
	TI 
	7%
	≤ 15 %
	Yes

	
	
	REI 
	0.85
	≥ 0.30
	Yes

	
	Observer 1 
Position:
-60.000 m, 3.250 m, 1.500 m 
	Lav 
	1.05 cd/m² 
	≥ 0.50 cd/m²
	Yes

	
	
	Uo 
	0.56
	≥ 0.35
	Yes

	
	
	Ul 
	0.48
	≥ 0.40
	Yes

	
	
	TI 
	7%
	≤ 15 %
	Yes

	
	Observer 2
Position:
-60.000 m, 5.950 m, 1.500 m 
	Lav 
	1.08 cd/m² 
	≥ 0.50 cd/m²
	Yes

	
	
	Uo 
	0.57
	≥ 0.35
	Yes

	
	
	Ul 
	0.46
	≥ 0.40
	Yes

	
	
	TI 
	6%
	≤ 15 %
	Yes

	6m Carriage Way with a clear zone of 3.0 m (on one side)
	Roadway 2 (M5)
	Lav 
	1.02 cd/m² 
	≥ 0.50 cd/m²
	Yes

	
	
	Uo 
	0.52
	≥ 0.35
	Yes

	
	
	Ul 
	0.45
	≥ 0.40
	Yes

	
	
	TI 
	7%
	≤ 15 %
	Yes

	
	
	REI 
	0.81
	≥ 0.30
	Yes

	
	Observer 1
Position:
-60.000 m, 4.500 m, 1.500 m 
	Lav 
	1.02 cd/m² 
	≥ 0.50 cd/m² 
	Yes

	
	
	Uo 
	0.52
	≥ 0.35 
	Yes

	
	
	Ul 
	0.47
	≥ 0.40 
	Yes

	
	
	TI 
	7%
	≤ 15 % 
	Yes

	
	Observer 2
Position:
-60.000 m, 7.500 m, 1.500 m
	Lav 
	1.04 cd/m² 
	 ≥ 0.50 cd/m² 
	Yes

	
	
	Uo 
	0.54
	≥ 0.35 % 
	Yes

	
	
	Ul 
	0.45
	≥ 0.40 
	Yes

	
	
	TI 
	6%
	≤ 15 %
	Yes



[bookmark: _Hlk156214392]Table 7: Results for Energy Efficiency Indicators
	Road Details
	Description
	Symbol
	Calculated
	Consumption

	5m Carriage Way with a clear zone of 2.0 and 1.0m (on one side)
	Typical Cross section Access Road
	Dp
	0.057 W/lx*m²
	-

	
	Star beam LED - Area Distribution - 197W - 4000K (single side bottom)
	De
	4.2 kWh/m² yr.
	836.0 kWh/yr.

	6m Carriage Way with a clear zone of 3.0m ( on one side)
	Typical Cross section Access Road
	Dp
	0.049 W/lx*m²
	-

	
	Star beam LED - Area Distribution - 197W - 4000K (single side bottom)
	De
	3.5 kWh/m² yr.
	836.0 kWh/yr.


















[bookmark: _Toc230814804]APPENDIX 1: ENVIRONMENTAL SOCIAL HEALTH AND SAFETY(ESHS) SPECIFICATIONS
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