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Contractor’s Design

1. The Contractor is to advise the authority of all design consultants / Sub-/contractors who will be employed on this Contract and the areas of their design responsibility.  Any Works undertaken without prior issue of full information for the necessary approvals will be entirely at the Contractor’s own risk.

1. The Contractor shall not commence any work in accordance with any Design Document until the Authority[footnoteRef:2] has agreed the relevant Design Document.  The Contractor shall keep one copy of each Design Document on the Site, to which the Authority or his representatives may have access at all reasonable times.  [2:  DIO is the Authority for this Contract.

] 


Design Responsibilities

1. Contractor’s Design Responsibilities.   The Contractor is responsible for the design of all elements except authority issued designs contained within the Schedule of Works.  Where required, all designs are to be submitted to the Authority for concurrence and authorisation prior to implementation of Works.  Where the nature of Works does not warrant full design, a descriptive proposal complete with proposal sketch must be submitted for concurrence.

1. The Contractor shall ensure all designs are in accordance with and include the applicable requirements as contained within stated references and all other design documents specified within these specifications.  NOTE: These references are provided as guidance and minimum requirement only; the responsibility remains with the Contractor to ensure that all design and construction works comply with the latest methods, requirements and guides, and generally accepted practice as relates to the works, geography, climate, environment, and theatre of operations.  

1. Where there are conflicts between the Contractor’s design drawings and the Specification (Booklet 3) the Performance Specifications (PS) will take precedence in all cases.  Any queries should always be addressed to the Authority in the first instance.  The references and specified British Standards (BS) / Euro Norms (EN), within this PS are to be used (or similar Authority approved standards) as a minimum standard, throughout the Works.

1. UK Building Regulations.  All works shall comply with the latest UK Building Regulations.  Should any variation be required, approval from the Authority shall be obtained in writing prior to the commencement of any Works.

1. Health and Safety (H&S).  All works shall be carried out in accordance with the Health And Safety At Work Act 1974 (HASAWA 74).  The Contractor shall submit a Construction Phase Plan (CPP) to the Authority for approval, including but not limited to all risk assessments, method statements and hazardous material procedures. 

1. Construction Drawings.  All works shall be constructed in accordance with the final approved Contractor construction drawings and written proposals. Where a conflict in design is found, authorisation shall be obtained in writing prior to any changes in design.  No construction shall commence prior to obtaining written approval of the final construction drawings / proposal by the Authority. 

1. Design Life.  The design life of all new fuel and structural components shall be a minimum of 25 years.  The Contractor shall supply and install all components, elements and systems / structures to satisfy this requirement, and any additional Contractual requirements that may apply.

1. Existing Services.  The Contractor is responsible for ensuring all services on or adjacent to the site that will be affected by the works are identified, located and appropriate action taken to prevent damage before work commences.  The Contractor shall ensure that any existing services and concrete slabs are reinstated to a condition similar to the existing, with minimum disruption to existing facilities and services during construction.  All Works that could possibly influence existing services may only commence with written approval from the Authority. The Authority must be informed immediately if any unknown services are discovered that will have an impact on the works.

1. The Contractor shall ensure that any existing services and affecting Works – including all connections and services tied into – are of an acceptable standard to ensure the required performance over the life of the facility.  Should it be found that one or more of the services (including but not limited to existing water, sewerage, drainage, and electrical services) is not considered acceptable to the requirements, the Contractor shall inform the Authority and obtain written approval / instruction prior to taking any actions to rectify or make good the pertinent unacceptable situation.

Construction Preliminaries

1. Existing Ground Conditions.  The Contractor is responsible for confirming the existing ground conditions, which are to be considered whilst designing and compiling the CPP.

1. Obstructions.  As the proposed Works are to be carried out around existing infrastructure and surrounding areas, there are obstructions in the form of fences, roads, and buildings etc. The Contractor is to review the site before commencing works.

1. H&S Restrictions, Precautions and Monitoring.  The Contractor shall implement the requirements described in the HASAWA 74 to protect members of the public and persons visiting the site from risks arising from the use of equipment, materials or substances defined therein.

1. Control of Noise and Vibration.  The Contractor shall comply with the recommendations for practical measures to reduce noise set out in BS 5228-1:2009+A1:2014[footnoteRef:3]. [3:  BS 5228-1:2009+A1:2014 - Code of practice for noise and vibration control on construction and open sites.
] 


1. It is expected that the Contractor will not require a forward resources area other than the site. Should one be required a location shall be made available, as agreed by the Authority.  Packaging shall be to a good standard capable of withstanding transportation and handling loads.  The Contractor shall be solely responsible for storage and movement of all equipment to site.  The Contractor shall always remain responsible for the security of equipment including prevention of theft.



Proposed Works

1. Key Project Details:  The key project details are shown below:

	Contract title:

Site location:

	KEN/GE/2301 (Nyati BFCV park construction)

NYATI Barracks 


	Proposed start date:

	3 Oct 2023

	Proposed completion date:

	20 Mar 2024

	Design life:
	25 Years 






PERFORMANCE SPECIFICATION - REQUIRED WORKS NYATI BFCV

1. Background. Nyati Barracks, Nanyuki requires a Bulk Fuel Carrying Vehicle (BFCV) parking area for military grade fuel tankers (Close Support Tankers (CSTs) and Unit Support Tankers (USTs)). The omittance of a dedicated parking area for the fuel tankers was highlighted as a nonconformance in an audit in 2017. The fuel tankers are currently parked within the Nyati Barracks Mechanical Transport Fuel Installation (MTFI). However, the MTFI is not designed for fuel tanker parking resulting in insufficient Oil Water Interceptor (OWI) capacity, insufficient separation distances as well as other deviations from Joint Service Publication 317 (JSP 317) -part 2 volume 1 Annex A. 

1. The proposed site has existing CIS manhole and pit which are to be relocated outside the proposed parking area. 

Project Considerations

20. General. This PS specifies the required works at the BATUK MTFI, Nyati Barracks, Nanyuki. The requirement is for a BFCV parking area that drains to a 10000 litre OWI.  This document contains the PSs at Annexes A, B and C. The Supervision, Inspection, Testing and Commissioning Regime can be found at Annex D and the Pre-Construction Information (PCI) is found at Annexes E to H. At Annex I is an approved authority design for the pavement. This PS is to be read in conjunction with the project drawings found at the end of this specification. 

21. [bookmark: _Hlk104369981] Location. The proposed site is located at the Nyati Barracks MTFI compound, the proposed location of the work is shown on drawing no: DIO/KEN/NYA/MTFI/BFCV/C/001. The exact location within the site must be confirmed by the Authority.

22. Constraints. The contractor must adhere to the following constraints:

a. Occupation. The existing site may be partially occupied by BATUK personnel during all phases of construction. The construction must de-conflict with the daily activities of personnel within the site.

b. Power and Utilities. The contractor is to ensure that construction activities do not disrupt utility services to all occupied areas of the site during construction.

c. Security. The contractor will receive a security brief in English from a representative of the Authority prior to commencement of works. The contractor is to ensure a linguist is available to relay the brief to local workers in their native language. Actions on emergency events will be briefed; the contractor is to ensure that all workers abide by the stipulated directions.

23. Contract Deliverables. The requirement is: 

a. Construction of a compliant BFCV parking area in accordance with JSP 317 to allow for the parking of the 2 No. CSTs and 5 No. USTs. 
b. Construction of access roads both entry and exist including culvert crossing the open drain.

c. Widening the existing entry road to accommodate the required turning circle for the CST as shown on the concept drawing. 

d. Demolition of existing fence and installation of a new fence as per the concept drawing.

e. Construct CIS manholes and ducts in accordance with JSP 604 installation of communication and information systems.

Outline requirement for this project

24. Works. The outline requirement is for a BFCV parking area and an OWI connecting to the existing open storm water drain through an underground pipe. The BFCV concept layout design is shown on drawing DIO/KEN/NYA/MTFI/BFCV/C/002, dimensions are as shown on the drawing. The hard standings are to function as a vehicle park and should consider turning circles of the parked vehicles. The work is to include the following:

a. Concrete hardstanding.

b. [bookmark: _Hlk104372538]Installation of drainage.

c. Sump with silt trap.

d. Oil Water Interceptor (OWI).

e. Bund wall (Road kerb).

f. Line marking.

g. Access ramp and bump to concrete hard standing.

h. Culvert.

i. Fence.

j. Entrance and exit roads. 

k. CIS pits and ducts.

Scope of Works

25. The following is the scope of works which will be carried out to full commissioning and testing:

a.  Carry out a site survey, including gathering any details such as ground surveys.

b. Design refinement and providing the Authority with detailed design drawings including concrete designs.

c. Site set-up. Setting up the site with all temporary fencing, welfare facilities and a stores laydown area.

d. Demolition of existing fence and ground clearance.

e. Excavation of and removal off-site of all black cotton soil / waste, grading the surface and compaction to an agreed level and installation of geotextile.

f. Demolition of the existing CIS pit and duct and construction of new CIS pits and ducts as per JSP 604.

g. Construction and compaction of the capping layer.

h. Construction of earthing points for each BFCV parking bay.

i. Construction of the sub-base with suitable material as per design. 

j. Installing drainage pipework to correct levels and gradients on the correct bedding material.

k. Construction of the culvert over the existing drainage channel.

l. Provision of laying 200mm concrete C30, including reinforcement, excavation, formwork, membranes, curing methods, concrete testing and construction/expansion joints. This includes entrance and exit roads.

m. Construction of an OWI entailing the below works: 

(1) Excavation of OWI and removal of waste off site, grading the surface and compacting to an agreed level. Provide engineering fill for sub-base and compact in layers.

(2) Construction of OWI concrete base with all reinforcement.

(3) Construction of reinforcement, formwork and pouring concrete.

(4) Construction of covers including anti-vehicle bollards.

(5) Provision of electrical services to the OWI.

(6) Install mechanical components required for OWI.

(7) Installation of an automatic alarm/warning device to provide visual and audible warning when the level of oil reaches 90% of the storage volume under static liquid level conditions.

n. Demolition of the existing fence and construction of a new fence including gates and razor wire.

o. Provide suitable line paint to demarcate parking bays as per design proposed by the Authority. 

p. Testing, commissioning and training.

q. Compile H&S folder with as built drawings and Operation and Maintenance manuals.

r. Demobilisation and site clearance.

s. Handover.

Documents to be provided by the Contractor

26. Requirement. On acceptance of contract award, and no later than 7 days prior to commencement of works, the contractor is required to submit the following documents to the Authority:

a. Amended construction design. If the contractor wishes to amend any design elements, then concurrence must be granted by the Authority prior to construction activity. This can be in the form of drawings and where necessary supporting documentation.

b. Construction Phase Plan (CPP). The CPP is to be developed from the PCI provided at Annex E.

c. Programme. The Tenderer shall produce and submit a Programme that is in line with the Authority’s requirement and timelines.  The Tenderer’s Programme shall:

(1) Provide sufficient detail of Work phases and proposed milestone completion dates.

(2) Define any works that if delayed may impact the project’s completion date, such as concrete pouring.

(3) Allow for mobilisation, holidays, likely weather conditions etc.

(4) Make use of concurrent activity across all phases; design, procure and construct.

(5) Allow for the delivery of material and highlight long lead items.

(6) Allow for all testing, commissioning and training.

(7) Allow for Handover; snagging, Pre-Board of Officers, Board of Officers and H&S File.

27. Health & Safety (H&S) File. A H&S File (including As Built drawings) is to be submitted no later than 10 days after completion of the works. The H&S File is to be submitted in hard copy and soft copy in PDF format. Information required is shown on Annex H of this document.

General conditions

28. Site diary. The contractor shall keep an in date, daily site diary written in English. This document is to be used to record all decisions made on the site both verbal and written. The document is also to be used to record visits to site and note anything, which has a direct effect on the project in terms of cost, time, quality, or any other occurrence that affects the project programme. The contractor shall on request make the site diary available for the Authority to inspect. This document will be used as the audit trail for the project.

29. Design standards. The Authority produced designs are in accordance with Highway Standards, and where appropriate the relevant British Standard (BS) is quoted throughout this document. The contractor is to ensure all designs and take-offs are correct, suggested amendments are to be raised at the return of tender documents.

30. Change protocol. All changes must be agreed and authorised by the Authority in writing. The site diary shall list in writing all issued variation orders and site instructions, including amended drawings, and verbal decisions made on site. All verbal decisions must be recorded in writing no less than 24 hrs after they have been made and entered in the site diary.

31. Access. The contractor shall provide, at all times, access to the works for the Authority. The contractor shall supply the Authority with copies of any documentation and drawings, which may reasonably be required for the purposes of monitoring the work performed under this or any subcontract.

32. Signage. The contractor shall supply and erect all applicable and appropriate signage to the site. This shall include as a minimum all H&S signage, directions and location of site office and emergency contact details of the contractor’s representative on site. Temporary warning signs and careful demarcation of works areas must be undertaken to ensure compliance with all identified requirements. All the signs must be pictorial and written both in English and the local language of the contractor’s workforce.

33. Quality Control. The contractor shall pay full attention to Quality Control (QC) and adherence to the specifications. All working areas are to be kept clean and tidy. Notwithstanding any clauses in the contract or elsewhere in the Specifications or Scope of Works, the contractor shall be responsible for ensuring that all work-related activities be carried out in a neat and skilful manner, in accordance with the specification. Quality control will be conducted in accordance with Annex D.

34. Communications. The contractor shall provide his workforce with adequate means of communications throughout the works specified.

35. Temporary services. The contractor shall provide temporary mechanical and electrical provisions that are required for the work, such as mobile generators.

36. Contractor welfare. The contractor is to provide and maintain the following temporary welfare facilities at an Authority approved location:[footnoteRef:4] [4:  The contractor is to liaise with the Authority to determine which areas within the site is suitable for locating welfare facilities.] 


a. Drinking water.

b. Rest area.

c. Toilets.

d. Changing area.

37. Accidents. The contractor is to inform the Authority of all on site accidents & near misses. These occurrences are to be recorded in the daily site diary. The contractor is to provide first aid cover for minor injuries and an action plan for major injuries.


Annexes:

A. Civil Specification.

B. Mechanical Specification

C. Electrical Specification.
 
D. Supervision, Inspection, Testing and Commissioning regime.

E. Pre-Contract Information.

F. Pre-Construction

G. During construction

H. Post construction 

I. BFCV – Standard pavement design information

J. BFCV concept drawings

Drawings

DIO/KEN/NYA/MTFI/BFCV/C/001- Site plan and cut A-A.
[bookmark: _Hlk132721896]DIO/KEN/NYA/MTFI/BFCV/C/002- BFCV park plan/detail.
DIO/KEN/NYA/MTFI/BFCV/C/003 – MTFI oil water interceptor and cut B-B.
DIO/KEN/NYA/MTFI/BFCV/C/004 – MTFI area concrete slab plan & details.
DIO/KEN/NYA/MTFI/BFCV/C/006 – MTFI culvert plan and cut B-B.
DIO/KEN/NYA/MTFI/BFCV/C/007 – MTFI CIS pits layout and details
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Annex A to
KEN/GE/2301
3 Oct 23

Civil Specifications

Design

1. The contractor is required to produce a detailed design, in consultation with the concept drawings provided in this pack for the following:

a. Bulk Fuel Carrying Vehicle (BFCV) Parking area. This requirement is for a concrete hardstanding for BFCVs, of dimension as shown in Dwg No DIO/KEN/NYA/MTFI/BFCV/C/002. The hardstanding is to support up to 7 vehicles, consisting of 5 Unit Support Tankers (UST) and 2 Close Support Tanker (CST). The UST specifications are: capacity volume 7,000 litres and dimensions of L 9.1 m, W 2.5 m, H 3.3 m, and a turning circle of 20.6 m. The CST specifications are: capacity volume 20,000 litres and dimensions of L 15 m, W 2.5 m, H 3.5 m, and a turning circle of 22.5 m. 

(1) Drainage. The drainage is to consist of an open channel capped with grates connecting to a sump. After the sump a PVC-u underground pipe will connect the sump to an OWI and from the OWI to an existing open storm water drain. The dimensions are as shown on Dwg No: DIO/KEN/NYA/MTFI/BFCV/C/002. Grates are to be of a robust nature to be able to support the vehicle loads up to a maximum of 40,000kg plated legal mass. 

(2) Sump. This will be constructed as an inspection chamber (IC) at the end of the open drainage channel connecting to the underground drainage. This sump will be closed with a grate similar in design to the open drain channel grate and connected to PVC-u pipe outlet to the OWI.

(3) Marking lines. The BFCV Park is to have road line marking to denote the parking bays specified in Dwg No DIO/KEN/NYA/MTFI/BFCV/C/002 and as per JSP 317 part 2 vol 1 (v6.4 Apr 20). All paints shall be road marking paint conforming[footnoteRef:5], and made by an approved manufacturer suitable for application for the designed road surfaces. [5:  Manual of Contract Documents for Highway Works, Volume 1] 


(4) Access ramp. A suitable access ramp from the existing road for wheeled vehicles is required, the ramp is to include an expanded berm sufficiently designed to be high enough to contain any spilt fuel within the bund, in the locations as shown in Dwg DIO/KEN/NYA/MTFI/BFCV/C/002. 

(5) Bund wall. A concrete bund wall as per the existing MTFI installation is to be erected at the perimeter of the hardstanding except where there is access from the road as shown on Dwg DIO/KEN/NYA/MTFI/BFCV/C/002. The bund should be in form of a standard road kerb either done in situ or precast. The joints are to be impermeable.  

(6) Concrete joints. All joints within the hard standing and or at the edge of the kerb should be sealed completely with petroleum nonreactive sealant. The hardstand must be completely impermeable to hydrocarbons and the joints should be flat with the surface to avoid liquid stagnation.

(7) Surface finish. The surface should have a brushed finish such that there is enough grip for the vehicle and should not be slippery when wet. The finish is to be strong enough to withstand the specified vehicle tyre abrasion. The surface is to be completely impermeable from oils or any other liquids. 

b. OWI. The OWI is to be constructed after the drain where all the surface run off water from the hardstand will pass through before draining to the storm water drain.  The following specifications apply. 

(1) The OWI to be designed and installed must be a forecourt separator type as per BS EN 858-2:2003[footnoteRef:6]. The forecourt separator must be a ‘full retention’ separator, large enough to retain 10000 litres of diesel when the automatic closing valve is closed. [6:  BS EN 858-2:2003 Separator systems for light liquids- part 2: selection of nominal size, installation, operation, and maintenance
] 


(2) The OWI is to be a class 1 separator. This OWI is designed to discharge a concentration of less than 5mg/L of oil in water under standard test conditions. 

(3) The catchment area is as per attached design drawings and JSP 317[footnoteRef:7].  [7:  Defence fuel policy, organization, and safety regulations. ] 


(4) The OWI should be located such that suitable access is available around the manways for maintenance and removal of products. Consideration should be given to the location of the nearest site drainage network into which the OWI discharges. It is recommended that a survey is undertaken during the initial planning stage to identify the drainage connection point.

(5) The interceptor walls are to be made of impermeable material which will be able to withstand the liquid pressure when full. The proposed choice of material will be reinforced concrete for all components unless proven alternatives are available and accepted by the Authority. 

(6) The interceptor walls, pipes and the covers are to be resistant to acid corrosion. The covers are to be lockable with key and padlock or integrated latch.
(7) The interceptor is to have a coalescing device which will draw the oil droplets together and facilitate separation.

(8) The interceptor is to be fitted with an automatic closure device[footnoteRef:8] that will prevent flow passing through the separator when the quantity of the oil in the separator exceeds the oil storage volume. [8:  BS EN 858-2:2003 Separator systems for light liquids- part 2: selection of nominal size, installation, operation, and maintenance
] 


(9) The interceptor is to be fitted with a high level visual and audible electronic device to provide a visual audible warning when the oil level reaches 90% of the oil storage volume under static liquid level conditions. This is to be located at the OWI.

(10) The interceptor is to be vented with the correct pipe size and should be 2.4m minimum in height from the floor level with an elbow facing down at the top.

(11) The interceptor is to be marked with a durable, visible label marked indelibly with the following information.

(a) Manufacturer’s reference number and year of manufacture where applicable. 

(b) Site reference number, 

(c)  Flow rate, 

(d) Silt storage capacity,

(e) Oil capacity, 

(f) Closure device details,

(g) Volume of separator.

(h) Type of the separator.

(i) Oil level warning device details.

(j) Class of separator. 

(k) Automatic closure device details.

(l) Nominal size.

(12) Any electrical device used within the interceptor must be intrinsically safe and certified to a suitable explosion protection ATEX rated. 

(13) The electrical device should be supplied with underground power cable from the nearest distribution board with independent circuit protection in accordance with BS 7671:2018 + A2-2022[footnoteRef:9] Electrical regulations. [9:  Requirements for Electrical Installations. IET Wiring Regulations
Requirements for Electrical Installations. IET Wiring Regulations
] 


c. Bollards. Vehicle barriers 1.2m high should be erected around the OWI on the sides exposed to traffic. Bollards are to be of a robust construction bedded in a deep enough foundation to withstand expected vehicular forces to be applied against it. The bollards are to be spaced a maximum of 1.2m c/c. 

d. Fence. The existing chain-link fence is to be removed and a new fence erected on the shown new location. The fence is to be constructed with concrete poles 2.4m high with Y shape cranked tops to hold a 900mm diameter razor wire. Three strands of barbed wire is to be fitted on either side of the Y cranks to hold the razor wire in place. 

e. Gates. 2 No. double leaf gates are to be installed as per drawings at the entry and exit access roads. The gates are to be same height as the new chain-link fence and to have three strands of barbed wire at top. The gates are to have three strands of barbed wire spaced no more than 150mm apart. The gates are to be robust made of 50mm square wire mesh. Two equal leaves opening towards the movement of vehicle. 

f. Culvert. A culvert is to be constructed to the open drain at the exit road connecting to the existing road at the west of the proposed BFCV. The culvert should be the same level as the existing open drain to allow continuous flow of storm water. The culvert should cover the overall width of the access road that is 6m wide with side walls on either side. The culvert should be strong enough to support a MLC 40 vehicle. Construction of concrete is to be in-situ reinforced concrete with a brushed surface finish similar to the parking area.

g. The contractor is to submit all completed designs to the Authority for concurrence. This is to include any relevant supporting documentation, calculations and drawings where required.

h. CIS pits and ducts. CIS Pits and ducts are to be constructed in the locations shown on drawing No. DIO/KEN/NYA/MTFI/BFCV/C/007 – MTFI Area BFCV Parking CIS details. The construction should be of concrete as per civil works specifications above. Pits and duct sizes should be as per JSP 604 – defence network government. A concept detail is shown on drawing No.  DIO/KEN/NYA/MTFI/BFCV/C/007. The pits and ducts shall of the following minimum specifications:

(1) The ducting should be provided to match the existing ones in camp. 1200mm by 1200mm minimum external dimensions of the inspection chambers (CIS IC’s). Entries into pits are to be spaced at least 25 mm apart, both vertically and horizontally, and at least 100 mm from adjacent side walls and 150 mm from the base.

(2) The construction of the IC’s, base thickness (of concrete) must be a minimum of 150 mm for pits up to 1800 mm deep, and 225 mm thick for pits between 1800 mm and 4500 mm deep. Concrete walls are to be a minimum of 225 mm thick.

(3) The Chambers should have four-way ducts arranged in two horizontal rows of two, minimum duct size should be 100mm diameter provided with pulling cords. 

(4) The IC’s lids should meet the requirements of BS EN 124 and should have below minimum specifications:

(a) Lids should require no more than 2 people to effect access to the pit.

(b) Split lids are to interlock when closed to enable a single lock security mechanism. 

(c) Lids are to bear a permanent mark to denote pit ownership. 

(d) Pits that may become designated as a ‘confined space’ are to be securable against intrusion.

(5) The IC’s furniture’s should include below specifications for safety and cable management:

(a) All items fitted in all cable pits shall be manufactured from corrosion resistant materials or with corrosion resistant finishes.

(b) Cable bearers are to be installed, on 0.5 metre centres, on all pit walls that exceed 0.9 metre in length, to allow optimal positioning of cable joints. Two sets of cable bearers are the minimum number to be installed but large pits with many duct entries may require more. Cable bearer brackets, for supporting the cable and joints, need only be fitted as required.

(c) Ladders or climbing steps, with non-slip treads, are to be fitted to all cable pits. The ladder option is to include a stable, non-slip mounting bar around the upper part of the pit to allow the ladder to be moved and secured as necessary. Where steps are employed, they are to meet the specification of BS EN 13101[footnoteRef:10].  [10:  Steps for underground man entry chambers. Requirements, marking, testing and evaluation of conformity] 


(d) Cable Anchors of 12 mm diameter round section steel are to be secured in the pit base to facilitate anchorage of cable pulleys etc.

(e) Draw cables shall be installed and left in place in each duct between pits.

Groundworks

2. Preparatory works. Site investigation is to be conducted by the contractor. The contractor must ensure a safe system of work is in place prior to the commencement of construction. This is to include Risk Assessments and Method Statements (RAMS) of works (as required). The area is to be clear from rubbish, rubble or debris prior to any works being carried out. All local services are to be identified and adequate precautions taken to protect such services from damage for the duration of the works. Ground preparation and earthworks to include removal of loose material to a suitable subgrade. All black cotton soil is to be removed.

3. Unrecorded features. If any unrecorded legacy construction is unearthed, it is to be left undisturbed while further Authority instruction is obtained.

4. Unstable ground. The contractor is to inform the Authority without delay if any newly excavated faces do not remain supported sufficiently long enough to allow the necessary earthwork support to be inserted.

5. Hazardous, aggressive or unstable materials. The contractor shall not import or use fill materials which would, either by themselves or in combination with other materials or ground water, give rise to a health hazard, damage to the facility structures or instability in the filling. Construction materials should not include any finishes that may lead to shedding of particles.

6. Groundwater level. The groundwater level has not been established but it is not expected to impact on the works. It is the contractor’s responsibility to take into account the groundwater levels when submitting technical and commercial proposals.

7. Ground level. The contractor is to prepare the ground to enable construction. All materials arising from the works that are not suitable for general filling, are to be removed from site and disposed in a location approved by the local authority.

8. Sinkholes. Any sinkholes or soft spots are to be excavated and filled with a suitable fill material. The imported fill material is to be thoroughly compacted in layers not exceeding the capability of the compaction equipment. Any areas requiring extra or unforeseen works are to be reported to the Authority for concurrence on the remedial works prior to any rectification action.

9. Placing fill. The contractor shall ensure that excavations and areas to be filled are free from loose soil, organics, rubbish and standing water. All fill is to be placed and compacted against structures, membranes or buried services in a sequence and manner which will ensure stability and avoid damage. The plant employed for transporting, laying and compacting must be suited to the type of fill material being used and the size of the site. All compaction works are to be carried out correctly as per the design.

10. Compacted fill. Compacted general fill includes any materials that have been excavated or imported. Suitable and unsuitable materials that have been excavated, are to be kept separate to prevent cross contamination. If there is insufficient suitable material, the contractor is to provide the Authority with details (and quantities) of proposed imported material. The contractor is to spread and level all materials in layers and as soon as possible thereafter compact each layer using plant and methods suitable for the type of material. This should be laid in the below layers, as per Annex I:

a. Sub-grade. This is the ground formation surface after excavation, shaping and compaction. Once this level has been achieved inspection should be done before any fill material is laid on. 

b. Capping layer. This is the first layer after Sub grade this will be compacted to layers depending on the depth of excavation and acts as the foundation for the hardstand construction.

c. Sub-base. This is a dry lean concrete mix as per specification in Annex I.

d. Concrete slab. This shall be reinforced concrete not less than 200mm thick with surface finish as described in Annex I.

11. Disposal of materials. All materials requiring disposal is to be kept to a minimum on site and the following rules are to be applied: 

a. Spoil heaps are not to be not more than 2.5m high.

b. Do not place any other material on top of spoil heaps.

c. Do not allow construction plant to pass over spoil heaps.

d. Prevent compaction and contamination.

e. Surplus sub-soil is to be removed from site.

f. Separate different materials so as not to cross contaminate.

12. Grading. See Annex I. The crushed aggregate to be used as Type 1 is to conform to the grading requirement illustrated in Table 1. The optimum Moisture content of the Type 1 aggregate is to be maintained within a range of 8 - 12%, to aid the compaction process:

	BS EN Sieve Size
	Percentage by Mass Passing

	
	Minimum 
	Maximum

	63mm
	100
	100

	31.5mm
	75
	100

	16mm
	43
	81

	8mm
	23
	66

	4mm
	12
	53

	2mm
	6
	42

	1mm
	3
	32

	63micron
	0
	9

	The particle size shall be determined by washing and sieving method as stated in BS 933.



Formwork

13. Design and construction. Formwork is the responsibility of the contractor but must comply with series 1700[footnoteRef:11]. [11:  Manual of Contract Documents for Highway Works, Volume 1] 


14. Formwork should be timber or steel and should be set to provide the whole thickness of the concrete slab or height of the concrete member. They are set to line and level and must be firmly secured at intervals to avoid bulging. Form sections should be tightly set together to avoid play. Care must be taken to provide an accurate and continuous edge for the tamper to run on.

Concrete Hardstand

15. Concrete for hardstanding. The concrete for the hardstanding area is to be as per the attached Bulk fuel Vehicles (BFCV) Parking Area – Pavement Design report at Annex I. The contractor is to provide design calculations for achieving the design and for the OWI and culvert.

Concrete General

16. Concrete materials and mix designs. The contractor shall submit to the Authority the proposed concrete mix designs for all concrete works, including in-situ and pre-cast concrete. The contractor is to notify the Authority 48 hours prior to pouring of concrete. Cubes are to be taken from the structural concrete with 7 and 28day crushing results passed to the Authority by the contractor QC representative. The authority will request cube samples also that will be tested by the authority.

17. Joints. The contractor is to make suitable provision for construction, contraction, and expansion joints. All joints are to be in accordance with[footnoteRef:12], series 1000. All joints are also required to be impervious to oils and fuels. The contractor is to provide joint details to the Authority prior to commencement of work. [12:  Manual of Contract Documents for Highway Works, Volume 1] 


18. Water. Any water used in the mixing of the concrete shall be clean and non-saline. The contractor is required to check any water sources used for salinity. The Authority reserves the right to check water salinity on site. Concrete made using saline water will be rejected and replaced by the contractor at their expense.

19. Concrete practice. The contractor shall ensure that suitable consideration is given to the placing of concrete in inclement weather and that appropriate precautionary / avoidance measures are taken to minimise shrinkage and cracking.

20. Reinforcement. Reinforcement steel may be either prefabricated sheet (BRC) or hot rolled steel or cold worked steel bars cut bend and fixed to form mesh. Reinforcement steel must be free from oil, dirt, loose dust, rust and scales. When fabricated sheets are used individual sheets must overlap by more than one complete mesh and tied together. Butt joints should be welded together. Reinforcement should be placed on spacers to provide the recommended concrete covers. Reinforcement shall be cut and bent in accordance with BS 8666.

21. Concrete surface finishes. It’s the contractor’s responsibility to carry out all finishing operations at optimum times in relation to the setting and hardening of the concrete. The concrete is to have a class F2 formed surface finish and a U4 light brush finish as per clause 1708 of Manual of Contract Documents for Highway Works, Volume 1. Any exposed concrete edges are to have a 25 x 25 mm chamfered finish applied to prevent damage when striking formwork. The concrete is to have a finished fall and, in the directions towards the drain.

22. Traffic on finished concrete. With the exception of plant and equipment required for any cutting of any sawn contraction joints, the fresh concrete shall not be subjected to the final expected external or superimposed loads, lateral or vertical for a minimum period of at least 28 days. A fence clearly demarcating this area will be required.

Drainage

23. Drainage. A drainage system is required for the concrete pads and is to be a formed drainage channel falling towards the sump, as shown in Dwg No DIO/KEN/NYA/MTFI/BFCV/C/002. which will then connect into a feed pipe for the OWI. The interconnecting pipe is to be smooth bore PVC-u or MDPE. The pipework is to have as few joints as possible to prevent leakage and reduce resistance to flow. This pipe must have a minimum fall of 1:40 and not more than 1:80 and should connect to the open drain

Sump
 
24. Sump. Any spillages of fuel are to be captured via the drainage channels directly into the OWI, located as shown in Dwg No DIO/KEN/NYA/MTFI/BFCV/C/002.
 
a. The sump should include a provision for silt, to allow regular removal of contaminated waste petroleum/ surface water runoff. The sump is to include the provision of a suitably sized silt trap.

b. The material of the sump and its joints/seals are to be impervious and resistant to fuel, lubricants, and detergents.

c. Provision of a vehicle protection barrier around the OWI with suitable access to the hatches for waste removal.

Line marking

25. Requirement. The BFCV Park is to have road line marking. All paints shall be road marking paint and made by an approved manufacturer suitable for application for the designed road surfaces. Paint shall be applied by suitable a brush or mechanical means. All line marking paint is to meet the following criteria:

a. Water based and non-flammable.

b. Minimal shrinkage characteristics, to be less prone to cracking.

c. 100% acrylic and free from mercury, lead, chromium, toluene and chlorinated solvents.

d. Resistant to petroleum spirit.
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Mechanical Specification

1. General. This applies to the underground pipework connecting the hardstand, OWI and the open storm drain.

2. Pipes. Pipes shall be underground plastic heavy-duty pipes installed as per BS EN 752[footnoteRef:13] and BS 5955-part 6[footnoteRef:14].  [13:  Drain and sewer systems outside buildings]  [14:  Code of Practice for Plastic pipework for gravity drains & sewers.
] 


3. Trench. Trenches shall be excavated to a sufficient depth to allow a 100mm minimum bed below the underside of the pipe. Trench width shall be not less than the outer diameter of the pipe plus 300mm and not wider than necessary. Pipes less than 600mm below ground level are to be encased in concrete. 

4. Filling. The base of the trench shall be such that even support is given to the pipe for its full length. Soft spots shall be removed and replaced with compacted granular material. High spots and rocks shall be removed to allow full bed depth. Pipe barrels shall be in continuous contact with the trench bed when laid. The side filling of pipes shall be composed of hard granular material. Side fillings must be placed equally on both sides of the pipe and compacted, to buttress the pipes against the trench walls. Side fillings shall continue up to pipe crown level as a minimum and above this level if required by the engineer. The bed shall be composed of granular material as described below and shall cover the full trench width and length. The first 300mm of backfill above crown level shall be taken from selected trench spoil all passing 25mm sieve. It shall be placed in two 150mm layers each firmly tamped or at least the first 100mm of backfill above the crown of the pipe shall be composed of back fill of excavated material. Backfilling and bedding material is to be in accordance to Approved Document H.

5. OWI Vent Pipes. Vent pipes shall extend to a minimum of 2.4 m above ground level and be located a minimum of 3 m from access roads or building openings.
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1. Electrical installations must be designed and installed in accordance with current construction standards and comply with the requirements of the hazardous area[footnoteRef:15] in which they are located. [15:  Areas where flammable or combustible liquids or vapours may be present. ] 


2. Electrical equipment intended for use in potentially explosive atmospheres must be of EEx type. Unless stated elsewhere, the minimum level of protection required is EEx IIb T4. Type EExe enclosures are preferred in outdoor hazardous locations to preclude corrosion of flame paths. Copies of certificates must be provided for all hazardous area classified electrical equipment.

3. In areas where the cable will have less than 600mm buried depth, mechanical protection shall be provided. The Authority is to approve any method used for providing mechanical protection.

4. The Contractor will provide electrical inspection, testing and commissioning certificates for the new works as per BS 7671:2018 + A2:2022. The electrical inspection, testing and commissioning regime will include, but is not limited to, the following:

a. Continuity testing of the electrical cable.

b. Insulation resistance testing on the electrical cable.

c. Visual inspection of the additional circuit on the electrical LV board.

5. Electrical Responsible persons Competence[footnoteRef:16] [16:  Application of knowledge and skills to the standards of performance required in the workplace] 


a. Responsible persons who is responsible for the ‘processes’ involved in the design, selection and erection of explosion protected equipment shall possess, at least, the following: 

(1) General understanding of relevant electrical engineering. 

(2) Understanding and ability to read and assess engineering drawings.

(3) Practical understanding of explosion protection principles and techniques.

(4) Working knowledge and understanding of relevant standards in explosion protection. 

(5) Basic knowledge of quality assurance, including the principles of auditing, documentation, traceability of measurement and instrument calibration. 

b. Such persons must confine their involvement to the management of competent Operatives conducting selection and erection duties and not engage themselves directly in the work without ensuring their practical skills at least meet the requirements. 

c. Thus, Contractors are required to be able to demonstrate their electrical Responsible Person competency and provide evidence of attaining the knowledge and skill requirements specified above, relevant to the types of protection and/or types of equipment involved. 

d. The Contractor is to provide the Authority with the relevant proof of qualifications and experience of their electricians in order that they can be appointed as Skilled Persons in line with the Authorities’ guidance[footnoteRef:17]. [17:  JSP 375  Volume 3 Chapter 3.] 


6. Purpose built fixed earth points for earthing each of the USTs and CSTs parking area are to be provided for connecting the earth leads to avoid the accumulation of static charges which could cause sparks to occur. 

a. The earthing arrangements should include the connection of the main earthing terminal to an electrode arrangement independent of the incoming supply (TT system).

b. The maximum value of resistance to earth must be 10Ω Ohms. Means must be provided for disconnecting the earthing facilities for periodic test measurement.

c. Prior to the installation of any earth electrode, a soil resistivity test should be carried out in accordance with the recommendations in BS 7430[footnoteRef:18], to determine the location and type of electrode arrangement to be employed. [18:  Code of practice for protective earthing of electrical installations.] 


d. The electrode arrangement should be provided by suitably driven earth rods, earth mats, tapes etc and be located outside any hazardous area. 

e. Provision should be made for the testing of individual electrodes, by separate radial connections to the main earthing bar. For general earthing requirements reference should be made to BS 7430. 

f. A main earthing bar or terminal for the BFCV should be provided at the junction of the earthing arrangements and main bonding conductors connected to the main extraneous conductive parts, including structural metalworks etc. The bar or terminal should be in an accessible position and be located near to the point of supply to enable disconnection of the earthing conductor from the main bonding conductors and protective conductors of the installation to facilitate testing of the earthing arrangements. This joint should be in the form of a mechanically strong and electrically reliable link which can only be disconnected by means of a tool.

g. A label worded as follows should be permanently fixed adjacent to the main earthing bar; 'SITE SAFTEY ELECTRICAL EARTH – DO NOT REMOVE LINK OTHER THAN FOR TESTING AFTER ISOLATION OF THE INSTALLATION. REPLACE LINK AFTER TESTING AND BEFORE RE-ENERGISING THE INSTALLATION’.

7. Direct Buried Cable 

a. Ensure minimum cover from the general finished ground level at contract completion of 600mm for LV and other cables. Bed cables on 75mm of sifted sand, then cover with a further 75mm of sand. Lay interlocking cable cover tiles or an electrical Warning Tape before backfilling the trench with earth sieved through a 12mm mesh. 

b. Ensure depth of cable trenches is adequate to provide the minimum specified depth of cover above cables. Lay tiles above cables after the sifted sand over cables, as specified, has been applied. 

c. Ensure cables are routed through ducts are laid 750mm minimum below finished ground level, including for all roads, driveways, and car park crossings. 
 
d. Ensure backfilling does not contain stone, brick, or sharp material and is fully consolidated and compacted to ground level. 

e. Ensure where more than one power cable of the same voltage system follows the same route, a minimum spacing of 50mm is maintained between them. If buried cables for communications and alarms follow the same route, ensure separation by a horizontal distance of at least 300mm from the power cables. 

f. Separate all buried cables from piped services by at least 300mm.

8. Duct systems for underground electrical cables should be designed to prevent the transfer of flammable liquid, vapour or gases between potential spillage areas and buildings or other confined spaces on site. All ducts should be sealed at both the point of entry and point of exit with a designed mechanical seal or suitable compound or other filler material which has been proved to provide effective sealing and is resistant to Volatile Organic Compounds (VOCs) in liquid or vapour form.

9. Ensure ingress protection is a minimum of IP55 rating and that all cable entries into the electrical equipment maintain this protection rating. 

10. Equipment must be suitable for continuous operation in the proposed location. Outdoor equipment must be of weatherproof construction, the minimum level of protection must be IP55. 

11. Control panel doors must be lockable. Two keys must be provided for each lock. 

12. Protection device. RCBOs shall be required to provide automatic disconnection of the supply when earth fault conditions occur. 

13. Cabling. 

a. Equipment mounted cables must be adequately supported by heavy duty tray or racking.

b. Where necessary, equipment mounted cabling must be mechanically protected from damage. 

c. Cables must be identified at each end with a proprietary cable marker. 

14. Wiring in hazardous areas need to provide a level of protection suitable for the zone of use.

a. Zone 1: - The cables must be mechanically protected to provide a reasonable level of assurance that normal cable damage will not cause a source of ignition. Suitable protection includes. 

(1) Cables within conduit systems.

(2) Armoured cable.

(3) Mineral insulated metal sheath cable.

b. All installations are to be approved by the Authority prior to undertaking these works. 
 
c. Zone 2: - As for zone 1, except unarmoured cable may be used where risk of damage can be shown to be minimal.
Contract No:  KEN/GE/2301
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Supervision, Inspection, Testing and Commissioning Regime

General

1. Requirement. The Authority will require proof of testing of the materials used, equipment installed, and the practices employed. In order to establish whether the requirement has been fully met by the contractor, the Authority is to be invited to all testing and commissioning. Additionally, the Authority has the right to conduct its own inspection and tests on materials used and equipment installed for this task. Any discrepancy will require additional testing at the expense of the contractor.

2. Documentation. On completion of the project, the following information is to be provided to the Authority for concurrence and inclusion to the project H&S File on a CD and hard copy original signed: 

a. The manufacturers' operating and maintenance manuals and instructions for all equipment and controls.

b. All inspection, test, and commissioning results.

c. All associated calibration certificates as it relates to the testing instruments used during the testing procedure.

d. As built / installed drawings and schematic drawings.

Management of the works

3. Survey and setting out. The contractor will be responsible for all setting out and levelling during construction

4. Supervision. The contractor shall accept responsibility for relevant design amendments, coordination, supervision and administration of the works, including all subcontracts. They shall arrange and monitor a programme with each subcontractor, supplier, local employer and any worker, and obtain and supply information as necessary for co-ordination of the work. In addition to management and supervision of the works, all significant types of work must be under the close control of competent trade supervisors to ensure maintenance of satisfactory progress and quality.

5. Liaison with the Authority. The contractor shall designate one English speaking person from within his organisation who will be responsible for liaising with the Authority on a day to day basis and as the need arises. The person so designated shall be responsible for communicating with the Authority in English both written and verbally. This is to include notification of intended work and explaining the effect that the works will or may have on the operation or systems within the site. The liaison will be responsible for responding to the Authority's enquiries and dealing with any issues or complaints. It is a requirement that the contractor liaison makes daily contact with the Authority to ensure an active rather than a responsive attitude to liaison is maintained. The contractor’s liaison is a key person in achieving the successful execution of this contract.

6. Co-ordination of engineering services. The site organisation staff must include one or more persons with appropriate knowledge and experience of electrical engineering services. The contractor is to provide CVs on the return of tender documentation of the nominated suitably qualified, competent and experienced personnel who will perform electrical works. The Authority retains the right to request further evidence of competency.

7. Site clearance. On completion of project works all contractor related equipment, material, ancillaries and temporary works are to be removed from site.
Quality Control

8. Procedures. The contractor is to produce a QC Schedule for concurrence by the Authority. The contractor is responsible for ensuring that the works, including the work of all subcontractors, comply with specified requirements. This is to include all testing of materials that are to be incorporated into the project (e.g. concrete). The contractor is to maintain full records, keep copies on site for inspection by the Authority, and submit copies of parts of the records on request. The contractor is to take daily progress photos, and these are to be sent to the Authority on request. The records must include the following:

a. Identification of the element, item, batch or lot including location in the works.

b. The nature and dates of inspections by the contractor, tests and approvals.

c. The nature and extent of any non-conforming work found.

d. Details of any approved corrective action.

9. General quality of products. All products shall conform to the following:

a. Products to be new unless otherwise specified by the Authority.

b. Where a choice of manufacturer or source is allowed for any product, the whole quantity required must be of the same type, manufacture and / or source unless otherwise approved. Produce on request written evidence of sources of supply to the Authority.

c. Ensure that the whole quantity of each product required to complete the work is of consistent kind, size, quality, and overall appearance.

d. Where consistency of appearance is desirable ensure consistency of supply from the same source. Do not use different colour batches where they can be seen together.

e. If products are prone to deterioration or have a limited shelf life, order in suitable quantities to a programme and use in appropriate sequence. Do not use if there are any signs of deterioration, setting or in other unsatisfactory conditions.

10. Checking compliance of products. The contractor shall check all delivery tickets, labels, identification marks and where appropriate the products themselves to ensure that all products comply with the project documents. In particular, check that the products comply with the following:

a. The sources, types, qualities, finishes and colours are correct, and match any approved samples.

b. All accessories and fixings that should be supplied with the products have been supplied.

c. Sizes are correct. Where tolerances are critical, measure enough to ensure compliance.

d. The delivered quantities are correct, to ensure that shortages do not cause delays in the work.

e. The products are clean, undamaged and otherwise in good condition.

f. Any products with a limited shelf life are not out of date.

11. Protection of products. All products shall be protected to ensure that they remain in the condition they are required to be in. The contractor is to ensure that products are prevented from overstressing, kept clean, protected from the elements and kept in original wrappings until required for the project.

12. Prohibited products. The contractor shall not employ or incorporate in the works any of the following products and shall impose a like obligation upon all subcontractors:

a. Asbestos materials as described in the Control of Asbestos Regulations 2012.

b. Materials which are generally composed of mineral fibres either manmade or naturally occurring which have a diameter of 3 microns or less and a length of 200 microns or less or which contain any fibres not scaled or otherwise stabilised to ensure that fibre migration is prevented.

c. Other products or substances generally known to be deleterious to H&S at the time of use or to the durability of the property in the circumstances in which they are being used.

13. Authority Quality Assurance (QA) checks. The Authority may conduct QA checks at any stage throughout the construction phase. These in no way absolve the contractor from his responsibilities under the contract for QC.

Civils

14. Levels. It is the contractor's responsibility to ensure all setting out and levels are correct. Setting out and levels may be checked by the Authority. Any areas which are not as specified will be rectified by the contractor at their own expense before the work continues.

15. Compaction. The compaction of aggregates will be conducted using the correct equipment and are not to exceed the recommended depths of material for each layer. The Authority may check layers of the construction to determine the density of compacted material. Potable water will be added to aggregates during compaction to aid the process and to lubricate the material. Any areas of concern (loose material or voids) will be rectified by the contractor at no extra cost.

16. Aggregates. The aggregates used for construction layers must conform to the performance specification for grading and in accordance with BS EN 13242 and BS EN 933-1. Testing for particle distribution and flakiness will be tested by the contractor and the results passed to the Authority. Aggregate for concrete will conform to BS EN 12620 and be no greater in size than 20mm.

17. Formwork. The formwork will be checked for rigidity and shape by the contractor prior to any concrete being placed. It is the contractor’s responsibility to check levels and make any adjustments to ensure that the finished concrete is as per the design.

18. Concrete. The contractor shall submit to the Authority the proposed concrete mix designs for the concrete works, including in-situ and pre-cast concrete. The size of the aggregate used is to comply with BS EN 126202. The contractor is to notify the Authority 48 hours prior to pouring of concrete. The contractor is to adhere to the following:

a. Concrete test. The concrete will be subjected to the following tests on arrival at site and every batch will be tested by the contractor. The Authority may test alongside for QA.

(1) Slump. The slump of concrete will be tested prior to pouring to ensure that the mix is not too stiff. Workability is not to be increased by adding water.

(2) Compressive strength. This will be carried out by crushing 0.15m cubes at the 7- and 28-day point4. Samples will be taken at the point of laying the concrete and each batch will be tested.
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Generic Points - Pre-Contract

Designers

1. This project is a Design and Build contract, meaning the contractor must fulfil the role of both the designer, and the Principal Contractor.  The design work must be carried out by a qualified and competent person.  The contractor shall ensure all designs are in accordance with, and includes the applicable requirements contained within references and all other design documents specified within this PS.  If the contractor is not competent to carry out some aspects of the design work, a qualified person or consultancy firm should be sub-contracted to carry out that portion of the work.  The Contractor is to inform the authority of all design consultants/sub-contractors who will be employed in this project and the areas of their responsibility.

2. Where design work is required to be carried out by a professionally qualified person, details of their qualifications and experience, registration with the Engineers Board of Kenya and copy of their professional indemnity insurance needs to be submitted to the authority.

3. Pre-Construction Information (PCI).  All the pre-construction information is contained within this Booklet 3. If any additional information is required, the contractor is to request a copy in enough time to affect any changes prior to tender submission.

Contractor’s Design

4. The contractor is to ensure that their design meets the parameters outlined within this Specification.

5. Site Visit.  The Contractor shall acquaint himself completely with the exact conditions relating to access and site environment, along with the layout, conditions and positions of the existing services, the full extent of the works required, and the supply and conditions affecting labour, carriage, carting, unloading, storage, tools, scaffolding etc. as well as any security and access constraints.

6. Existing Ground Levels.  The Contractor shall confirm or identify all existing site levels required prior to any construction works. 

7. Ground Water Level.  The ground water level has not been established but it is not expected to impact on any of the works.  It is the Contractors responsibility to consider the ground water levels when submitting technical and commercial proposals.

8. Existing record drawings.  The Contractor will upon request, be supplied with copies of all available and relevant as built drawings.  The Contractor during tender stages shall fully acquaint himself with the nature and extent of all existing services within the area of the contract works.

9. The responsibility remains with the Contractor to ensure that all design and construction works comply with the latest methods, requirements and guides, and generally accepted practice as relates to the works, geography, climate, and environment.  Where there are conflicts between the design drawings and Detailed Specification the Detailed Specification will take precedence in all cases.  Any queries should always be addressed to the Authority in the first instance.  

Use of Design Codes and Specifications

10. All designs must conform to the most current editions of BS or EN.  Other Design Codes may, on occasion, be used if they meet the minimum requirements and the Contractor shall submit proof of equivalency to the Authority for approval of use.  The Authority can be approached for clarification of the relevant BS if required.  On no account is the contractor to use any design information other than that stated or approved by the Authority.

11. All Contractors will be required to certify their designs for conformity to the specification and to the relevant BS/EN.  Only appropriately qualified and experienced engineers are to certify the designs. 

a. Design Conformity.  The design engineer is to produce a letter to state that the design conforms with all applicable legislation, most current editions of BS or EN, and best practice.  The letter is to have the company header (of the design agency if sub-contracted) and to be signed by the lead designer with his name, contact details and qualifications detailed in the signature block.

b. Construction Inspections.  Prior to the start of construction, the contractor, designer and authority shall agree key stages at which the works are to be inspected by the designer for compliance with the design. 

c. Build Conformity.  At the end of the project, the lead designer is to confirm in writing that the works have been built correctly, in accordance with his design.

12. Design Life.  The design life of all new works to first major overhaul, repair or replacement is 25 years.  The Contractor shall supply and install all components, elements, and systems/structures to satisfy this requirement and provide documentary evidence.
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Generic Points - Pre-Construction

Detailed Design and Planning

1. Additional Design Information.   The Contractor is to submit any additional design information to the Authority prior to commencement of the construction phase.  The authority will examine design documentation and shall be entitled to reject a design as unsatisfactory where it is not in accordance with the specification, statutory regulations or if it would be unfit for purpose.  

1. A copy of all construction drawings is to be provided by the Contractor to the Authority prior to commencing Works.  Amended or updated drawings are to be provided as necessary.  The minimum design information to be provided by the Contractor shall include the following:

1. Any additional design calculations for the works.

1. Any additional general layout plans for the site and the structures.

1. Any additional detailed structural design, calculations, and drawings.

1. Any additional foundation plans shall (as a minimum) indicate: all footing locations and dimensions, screeds and / or ground slabs or plinths, as applicable.

1. Any additional services layouts and calculations. 

1. Any additional detailed Electrical, Mechanical drawings and calculations.

1. Manufacturer product details including safety data sheets.

1. Designers risk register.

1. Project Programme to be regularly updated or upon request by the Authority and provided electronically on Microsoft Project or equivalent in a regularly basis or on request.

Design Responsibilities (under CDM)

1. The designer has the following responsibilities under CDM 2015[footnoteRef:19]: [19:  Construction (Design & Management) Regulations 2015 (CDM2015).
] 


2. Eliminate Hazards and Risks During Design.  Designers are to analyse the risks posed during the construction, daily use, maintenance and ultimate demolition of the facility.  Once identified, these risks should, where practicable, be designed out. 

2. Provide Information on Residual Risks.  Residual risks after the design process are to be compiled onto a designer’s risk register and submitted with the final design.

Provision of Information

1. Unless otherwise specified the following is to be provided:

3. Three copies of all information, including valid certification, in respect to work, goods and materials proposed by the Contractor, shall be supplied to the Authority.  Where the original document is written in a language other than English, it shall be accompanied by an English translation. 

3. Information and certificates shall be supplied at least two days prior to the use of the work, goods or materials in the Works.

3. Three copies of detailed working and fabrication drawings and calculations shall be submitted to the Authority for reference purposes.  Such submittal shall in no way relieve the Contractor of his responsibilities for the work under the contract.

1. The Authority reserves the right to request copies of all calculations and drawings for analysis prior to the commencement of any construction on site.  The contractor will provide copies of all calculations and ‘As Built Drawings’ for the H&S File.

1. The signed and approved drawings shall be used as the construction drawings on site for all work purposes and to satisfy the requirements as specified by the Construction, (Design and Management) Regulations 2015 (CDM 2015) & appropriate ACOP[footnoteRef:20]. [20:  ACOP-Approved Code of Practice] 


Construction Phase Plan

1. Under the requirements of CDM, the contractor is to prepare a Construction Phase Plan (CPP) detailing how they will safely conduct the works.  Risk assessments are to be included for all elements of work and method statements are required for any works that are out of the ordinary or high risk.  The CPP must cover the following area’s (where applicable):

6. Safety Risks:

0. Protecting the public.  The public is any persons not involved in the works.  Particular attention should be paid to area’s where children are likely to have access to the site outside of working hours.

0. Traffic routes.  Traffic routes for delivery of stores and equipment should be clearly highlighted and controlled.  Movement of plant and machinery on site should be organised in a way that minimises risk to the workforce and any visitors to site.  Care must also be taken to minimise risk from existing traffic routes.

0. Existing buried and overhead services.  Some of these may be identified in the permit to dig process, however care must be taken to identify and avoid any damages on existing services.

0. Adjacent land use.  The use of adjacent land and properties will affect the level of protection for things such as noise and dust suppression etc.

0. Stability of nearby structures.  Care must be taken that works do not affect the stability of nearby structures.

0. Demolition works.  Demolition work is a particularly dangerous task and careful planning must be conducted.  Method statements for all aspects of demolition will be required by the authority.

0. Work equipment.  Work equipment must be calibrated where necessary, inspected and is to be in a suitable condition not to cause a hazard on site.

0. Electrical safety.  Electrical works will be conducted in accordance with the JSP and CDM recommendations.

0. Preventing falls.  Falling from height is one of the biggest killers in the construction industry.  Even when not working under a permit, it is expected that the correct equipment and management methods are utilised to prevent falls.

0. Working with or near fragile materials.  Fragile materials should be identified prior to work commencing and appropriate action must be taken.

0. Control of lifting operations.  Lifting operations are to be carefully planned and controlled on site.

0. Excavations / confined spaces.  All excavations inside buildings where work is to be conducted are to have the appropriate level of shoring / protection.  Where an area is deemed a confined space, a permit may need to be issued to control the works.  If permit is not issued, the contractor is to have a suitable system in place with appropriate paperwork i.e. risk assessment and method statements associated to the work being carried out.

0. Working on or near water.  If working on or near water the contractor is to plan the works to minimise the risk drowning.

6. Health Risks:

1. Temperature / weather protection.  Protection from the elements for the workforce.

1. Substance misuse.  The misuse of drugs or alcohol by the workforce.

1. Manual handling.  Correct lifting techniques, lifting equipment etc.

1. Dust.  Dust suppression and removal.

1. Noise.  Reduction and suppression of noise.  Management of timings for noisy activities etc.

1. COSHH.  The correct storage and use of hazardous substances.  Appropriate protective equipment must be worn when handling COSHH materials.  Safety data sheets must be available on site at all times.

1. Asbestos.  Identification and appropriate management of Asbestos.

6. Provision of:

2. Welfare facilities.  Water, food, shade, toilet facilities etc.

2. First aid.  There should always be at least one qualified first aider with appropriate medical equipment on site.

2. Emergency procedures.  Procedures for response to incidents such as Fire, major and minor injuries, security incident etc.

2. Reporting of accidents, incidents or near misses.  Procedure for reporting and follow-on actions to prevent re-occurrence.

2. Waste management.  Management, storage and disposal of waste and arising from the site.

2. Fire prevention, detection and firefighting.  Methods to prevent the start and spread of fire, and to identify any fire that does start. There must also be appropriate firefighting equipment available and access to the site for firefighting services.



Pre-Start Meeting.

1. Prior to the commencement of any works, a Pre-Start meeting is to be held with the contractor, lead designer and chaired by a representative from the Authority.  The following topics are to be discussed as a minimum:

7. Mobilisation plan

7. Site setup

7. Health and safety

7. Required permit

7. Access and security

7. Programme
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Generic Points - During Construction

Facilities/Temporary Works/Services

1. Locations.  The Contractor is to agree with the Authority of the intended siting of all spoil heaps, temporary works and services in advance.  The Authority shall verify with the Contractor which site features are to be removed and protected during construction works.  

1. Survey and setting out.  The Contractor will be responsible for all setting out and levelling during construction.  The Contractor shall keep updated schedules and drawings of all benchmarks used in setting out of the site; these must be made available to the Authority when required.  A minimum of 2 survey control stations are to be constructed, one visible from the site at 50m and the other 200m away from the first but in line of site.

1. Record Drawings.  The Contractor shall record details of all grid lines, setting out stations, benchmarks and profiles on the site setting out drawing.  Retain on site throughout the contract and handover to the Authority on Completion.

1. Signage.  The Contractor shall supply and erect all applicable and appropriate signage to the site.  This shall include as a minimum all H&S signage, directions and location of site office and emergency contact details of the Contractor’s representative on site.  Temporary warning signs and careful demarcation of works areas must be undertaken with care to ensure compliance with any and all requirements.

1. Lighting and Power.  The Contractor shall provide all lighting and power for his works.  No facility will exist on site from the general base infrastructure.

1. Communications.  The Contractor shall provide his workforce with adequate means of communications throughout the duration of the Contract period in order to carry out the work specified. 

1. Temporary Services.  The Contractor shall provide temporary service connections to both mechanical and electrical systems.  All temporary service connections are to be in accordance with current UK regulations.

1. Use of the Site.  The Site shall not be used for any purpose other than undertaking the specified works.  The Contractor may erect the site office and storage compound in a location agreed with the Authority.  No storage of materials, parking of vehicles, temporary accommodation, or any other use of areas beyond the boundaries shall be permitted.  Under no circumstances shall it be permissible for the Contractor to cause an obstruction to normal pedestrian or vehicular movements within the vicinity of the site.  

1. Restrictions to the Works.  The Works are to be undertaken without interfering with every day running of the Authority’s operations within the area.  The demarcation of the Site boundary is to be obvious and clearly marked to restrict access to the Site whilst the Works are being undertaken.

Project Management

1. The authority.  The Superintending Officer (SO) has overall authority on this project.  For the purpose of this specification, the SO is the only person acting on behalf of the authority, in most cases.

1. The Contractor shall not commence any work in accordance with any Design Document until the authority has agreed to the relevant Design Document.  

1. Buried Services.   Prior to carrying out any excavation work, the Contractor must: 

11. Obtain a Permit to Dig (Statement of Known Services) and all drawings relating to existing services that may interfere with the proposed works.  A copy of the Permit to Dig must be given to the Authority prior to any works commencing. 

11. Identify all local services and take adequate precautions to protect such services from damage for the duration of the works.

11. Inform the Authority immediately if any unknown services are discovered that will impact on the works.

1. Supervision.  The Contractor shall accept responsibility for delivery, co-ordination, supervision and administration of the Works, including all subcontracts.  They shall arrange and monitor a programme with each subcontractor, supplier, local Employer and any statutory undertaker, and obtain and supply information as necessary for co-ordination of the work. 

1. Site Diary.  The Contractor shall keep an up to date daily site diary.  This document is to be used to record all decisions made on site both verbally and written.  The document is also to be used to record visits to site and note anything, which has a direct effect on the project in terms of cost and extensions to time, or any other occurrence that affects the project programme.  This document will be used as the audit trail considering any disputes, concerning the project.

1. Contractor’s Site Meetings.  The Contractor is to hold meetings with appropriate subcontractors and suppliers shortly before site meetings with the Authority to facilitate accurate reporting of progress.

1. Progress Meetings.  The authority, or his representative will hold regular progress meetings to review progress and other matters arising from the administration of the Contract.  It will be the Contractors responsibility to ensure the availability of accommodation and attend all such meetings.

1. Liaison with the Authority.  The Contractor shall designate a site manager from within his organisation who will be responsible for liaising with the SO on a day-to-day basis and as the need arises.  At all times the Contractor shall ensure that the Site Manager presents on site that has the capability of reading, writing, speaking, and receiving instructions in the English Language, including being able to understand and interpret technical drawings and specifications.  The Site Manager must be able to explain the work operations to person performing the work in a language that those performing the work are capable of understanding.  The Authority shall have the right to determine, whether the proposed representative has enough technical and linguistic capabilities.

1. Approvals.  Where products or work are specified to be approved or the authority instructs or requires that they are to be approved, the same must be supplied and executed to comply with all requirements.

1. Access.  The Contractor shall provide at all reasonable times, access to the Works.  The Contractor shall supply the Authority or his representative with copies of any documentation and drawings, which may reasonably be required for the purposes of monitoring the work performed under this or any sub-contract.  

1. Regulations.  It is the Contractor’s responsibility to be fully conversant with all local/MOD regulations and requirements in respect of fire, safety, security and occupational health, etc.  These are to be fully complied with throughout the contract period.

Health and Safety

1. Health and Safety (H&S).  All works shall be carried out in accordance with the HASWA 74.  

1. JSP 375.  The contractor shall comply with the Client’s permit to work system and the JSP 375, Volume 3, (details of which are obtainable from the Authority), including the provision of method statements, risk assessments, switching/isolating safety programmes, permit to dig, etc.

Safe Systems of Work

1. Permit to Dig.  If any excavation or breaking of ground is to be carried out, the contractor must request a permit to dig at the Pre-Start meeting.  Should any excavation be conducted without a permit, the contractor may be removed from site.

1. Hot Works Permit.  The contractor is to establish at the Pre-Start meeting if hot work permits will be required for his location of work.

1. Authorised Persons (APs). The Authority has (APs) in their respective discipline to facilitate Safe Systems of Work (SSoW). 








1. Skilled Persons & Persons in Charge (PIC).  Any works required to be completed under a JSP 375 permit must have a dedicated PIC and the work carried out by registered skilled persons.  At the Pre-Start meeting the contractor must establish if any of his works require a permit, and if so, arrange for currently registered personnel to conduct the works, or registration of the contractor’s personnel.

1. CDM 2015.  The Contractor shall submit a CPP to the Authority for approval, including all risk assessments, method statements, hazardous material procedures etc to comply fully with Construction, Design Management Regulations 2015 (CDM 2015) & appropriate ACOP.

Quality of Work

1. Quality Standards/Control.  The contractor will provide evidence to the authority of his quality standards and controls and will produce a plan detailing Quality Control (QC) activity for the authority to plan for witnessing of critical activities.

27. General Quality of Products.  All products shall conform to the following subparagraphs:

0. Products to be new unless otherwise specified by the Authority.

0. For products specified to a British Standard or European Norm obtain certificates of compliance from manufacturers when requested.

0. Where a choice of manufacturer or source is allowed for any product, the whole quantity required must be of the same type, manufacture and/or source unless otherwise approved.  Produce written evidence of sources of supply when requested by authority.

0. Ensure that the whole quantity of each product required to complete the work is of consistent kind, size, quality and overall appearance.

0. Where consistency of appearance is desirable ensure consistency of supply from the same source.  Do not use different colour batches where they can be seen together.

0. If products are prone to deterioration or have a limited shelf life, order in suitable quantities to a programme and use in appropriate sequence.  Do not use if there are any signs of deterioration, setting or other unsatisfactory condition.

27. Proprietary Products.   All products shall conform to the followings:

1. Handle, store, prepare and use or fix each product in accordance with its manufacturer’s current printed or written recommendations/instructions.  Inform authority if these recommendations/instructions conflict with any other specified requirement. Submit copies to authority when requested.

1. The tender will be deemed to be based on the products specified and recommendations on their use given in the manufacturer’s literature current at the date of tender.

27. Obtain confirmation from manufacturers that the products specified and recommendations on their use have not been changed since that time.  Where such change has occurred inform authority and do not place orders for or use the affected products without further instructions.

27. Checking Compliance of Products.  The Contractor shall check all delivery tickets, labels, identification marks and where appropriate the products themselves to ensure that all products comply with the project documents. Check that the products comply with the following sub-paragraphs.

3. The sources, types, qualities, finishes and colours are correct, and match any approved samples.

3. All accessories and fixings that should be supplied with the products have been supplied.

3. Sizes are correct.  Where tolerances are critical, measure a sufficient quantity to ensure compliance.

3. The delivered quantities are correct, to ensure that shortages do not cause delays in the work.

3. The products are clean, undamaged and otherwise in good condition.

3. Any products with a limited shelf life are not out of date.

27. Protection of Products.  All products shall be protected to ensure that they remain in the condition they are required to be in.  The contractor is to ensure that products are to be prevented from overstressing, kept clean, protected from the elements and kept in original wrappings until required for the project.

1. Prohibited Products.  The Contractor shall not employ on or incorporate in the Works any of the following products and shall impose a like obligation upon all Sub-Contractors.

28. Asbestos materials as described in the Asbestos Prohibitions Regulations 1985 and the Asbestos Products (Safety) Regulations 1985.

28. Lead or any products containing lead for use in connection with drinking water.

28. Materials that are generally composed of mineral fibres either manmade or naturally occurring which have a diameter of 3 microns or less and a length of 200 microns or less or which contain any fibres not scaled or otherwise stabilised to ensure that fibre migration is prevented.

28. Other products or substances generally known to be deleterious to health and safety at the time of use or to the durability of the property in the circumstances in which they are being used.

1. Hazardous, Aggressive or Unstable Materials.  The Contractor is not to import or use fill materials which would either in themselves or in combination with other material or ground water, give rise to health hazards, damage buildings or structures.  The construction materials should not include any finishes that may lead to shedding of particles.

1. Defects in Existing Construction/Services.  This shall be reported to the authority without delay. Obtain instructions before proceeding with work which may be covered up or otherwise hinder access to the defective construction or be rendered abortive by the carrying out of remedial work.  This is particularly relevant in relation to the expansion of the existing service runs.

1. Proposals for Rectification of Defective Work/Products.  As soon as possible after any part(s) of the work or any products are known to be not in accordance with the Contract, or appear that they may not be in accordance, the Contractor is to submit proposals to the authority for opening up, inspection, testing, making good, or removal and re-execution. Such proposals may be unacceptable to the authority, and he may issue contrary instructions.

1. Quality Control.  The Contractor is to establish and maintain procedures to ensure that the works, including the work of all Subcontractors, comply with specified requirements.  This is to include all testing of materials that are to be incorporated into the project (e.g. concrete).  The Contractor is to maintain full records, keep copies on site for inspection by the authority, and submit copies of parts of the records on request.  The records must include the following:

32. Identification of the element, item, batch or lot including location in the works.

32. The nature and dates of inspections by the Contractor or authority, tests and approvals.

32. The nature and extent of any non-conforming work found.

32. Details of any corrective action.

1. Materials Testing.  It is the Contractor’s responsibility to carry out all materials testing and present all test results to the Authority on request and within the H&S file.  The Authority will carry out concurrence quality control material tests at regular intervals.

1. Notification.  The Authority requires to be informed in writing at least 10 days in advance of any tests and commissioning being carried out.  Access must be available to the Authority to carry out testing as deemed necessary by the Authority.
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Generic Points - Post Construction

Completion / Handover

1. Commissioning Period.  Within the tender submission the Contractor shall submit a Works Commissioning Plan, setting out his commissioning proposals including the preparation of handover documentation.

2. Notice of Completion.  The Contractor is to provide the authority at least five days’ notice of the anticipated dates of Practical Completion of the whole or parts of the Works. 

3. Mechanical and Electrical Services.  Mechanical and Electrical Services must have final tests and commissioning carried out by the Contractor so that they are in full working order at Practical Completion.  This includes buried but not connected cables and pipelines.

4. Timing of Tests and Inspections.  The Contractor is to agree dates and times of tests and inspections with Authority four days in advance, to enable the authority and other affected parties to be present.  On the previous working day to each such test or inspection the Contractor is to confirm to the authority that the work or sample in question will be ready or, if not ready, agree a new date and time.

5. Test Certificates.  The Contractor is to submit a copy of each certificate to the Authority as soon as practicable and keep copies of all certificates on site.  Copies should be included in the H&S File on handover of the works.

6. Work at or After Completion.  The Contractor is required to undertake the following works prior to handover.

a. Make good all damage consequent upon the work.

b. Remove all temporary markings, coverings and protective wrappings unless otherwise instructed.

c. Clean the works thoroughly inside and out including all accessible ducts and voids; remove all splashes, deposits, efflorescence, rubbish and surplus materials consequent upon the execution of the work.

d. Cleaning materials and methods to be as recommended by manufacturers of products being cleaned, and to be such that there is no damage or disfigurement to other materials.

7. Security at Completion.  The Contractor is to leave the Works secure with all accesses locked.  Account for and adequately label all keys and hand over to the authority with itemised schedule, retaining duplicate schedule signed by the authority as a receipt.

8. Making Good Defects.  The Contractor is to decide with the authority and give reasonable notice of the precise dates for access to the various parts of the Works for purposes of making good defects.  The authority is to be informed by the Contractor when remedial works to the various parts of the Works are completed and ready for approval.

9. Inspection, Testing and Commissioning.  The installations shall be tested and inspected in accordance with but not limited to the current CIBSE Codes, BS, EN where appropriate, etc.  Advance notice of tests shall be given (minimum of 7 days prior to notification). 

10. Test and inspection certificates are to be approved by the Authority; preferred document templates will be provided by the Authority on request.  Test certificates shall serve as a record that the item referred to has been shown under test to meet the requirements of the specifications and of BS as applicable and shall be dated, numbered and clearly referenced to the item tested by means of serial, chassis or other manufactures reference number permanently marked in a conspicuous position.  

11. The calibration certificates for the testing of the equipment are to be available on request to be shown to the Authority for scrutiny.  The Contractor shall ensure all calibrations are in date.  The Authority reserves the right to have an independent electrician available during the test and inspection phase.  

12. Any defects of workmanship, materials or non-compliance with the specifications or other irregularities which become apparent during the tests shall be rectified by the Contractor, at his own expense, until the whole work is free from defects and in full working order to the complete satisfaction of the SO.

13. All materials used for construction of permanent works shall have suppliers’ specifications and/or testing certificates available.  Where materials are used as part of a whole or in conjunction with other materials, and in any case where site testing is required by best practice, verification of quality and specifications should be allowed for the parts / items / products (suppliers’ specification) as well as the whole (site testing).

14. Defects Liability Period.  A defects liability period shall apply for the works as detailed above.  The Contractor will be responsible for making good at his own expense any defects in the works arising within that period.  The contractor is to ensure that a defects inspection is conducted 2-4 weeks prior to the end of the liability period in order to release the contract retention.

15. Operations and Maintenance Documentation.  Upon completion of the works the Contractor shall forward all manufacturers’ details relating to equipment/materials used to the Authority for inclusion into the O&M Manual/H&S File.  Refer also to CDM 2015 & appropriate ACOP, this documentation less ‘As Built Drawings’ is to be made available at the Pre-Board of Officers not less than 10 days before the due project handover date.  A full list of snagging items shall be produced and presented to the Authority with a rectification programme at this very same board.

H&S File

16. Upon project completion the H&S file shall be presented to the Authority before the Board of Officers is convened and in compliance with (CDM 2015) & appropriate ACOP.

17. Presentation of H&S File.  The Contractor is to provide the authority with three copies of the H&S File.  The Manual is to be contained in a series of A4 size, plastic covered, loose leaf, four ring binders with hard covers, each indexed, divided and appropriately cover titled.  Selected drawings needed to illustrate or locate items mentioned in the Manual, where larger than A4, are to be folded and accommodated in the binders so that they may be unfolded without being detached from the rings.  The main set(s) of as-built drawings will form Annex(es) to the Manual.

a. Section 1: H&S.  The Contractor is to provide a description of the site and the buildings thereon. This is to include details of construction methods and materials, which may present significant residual hazards in the future.

b. Section 2: Certificates.  The Contractor is to provide a copy of all Test Certificates (including but not limited to electrical circuit tests, start and commissioning tests) for the installations and plant, equipment, valves, etc, used in the installations. Warranty Certificates and guarantees are also to be included in this section.

c. Section 3: As-built Drawings.  The Contractor is to provide as-built drawings recording details of all construction, electrical and mechanical work. A fire strategy for the site should also be included with drawings showing emergency escape routes, location of emergency and firefighting systems, services shut-off valves, switches, etc.

d. Section 4: Operation & Maintenance (O&M) Schedules.  The Contractor is to provide recommendations as to the preventative maintenance, frequency and procedures to be adopted to ensure the most efficient operation of the systems.  Manufacturer’s O&M schedules are to be included. Diagrammatic drawings of each system indicating principal items of plant, equipment, and valves are also to be included.

e. Section 5: O&M Manuals.  The Contractor is to provide copies of manufacturers’ current literature for all products for which the proprietary brand has been chosen by the Contractor, including COSHH[footnoteRef:21] data sheets, catalogue list numbers and manufacturers recommendations for cleaning and maintenance.  The mechanical and electrical systems section shall contain a full description of each of the systems installed, written to ensure that the client fully understands the scope and facilities provided.  All manufacturers technical literature for items of plant and equipment, assembled specifically for the project, including detailed drawings, electrical circuit details and operating and maintenance instructions are to be included. [21:  Control Of Substance Hazardous to Health.] 


18. Draft H&S File.  A complete H&S file in draft must be submitted by the Contractor, not less than 4 weeks before the date for submission of the final copies of the Manual.  This is to be amended in the light of any comments and resubmitted to the authority.  Do not proceed with production of the final copies of the manual until authorised to do so by the authority.
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Bulk Fuel Carrying Vehicles Parking Area – Pavement Design

1. Detailed Design. The typical required pavement layers for a rigid hardstanding are shown by figure 1. 
[image: Text
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Figure I-1 - Rigid Hardstanding Pavement Layers as per Technical report 66.
2. Subgrade. The subgrade is a Medium Fine, Silty CLAY with CBR ranging between 2% & 7%. For design purposes this is classed as a POOR subgrade category[footnoteRef:22]. [22:  Concrete Hardstanding Design Handbook. Guidelines for the design of concrete hardstandings, 2nd Edition 2007, table 5.1.] 

3. Geotextile. A geofabric is to be incorporated to provide a separation layer between the poor natural soil forming the subgrade and the imported capping layer. Material will conform to Clause 609[footnoteRef:23] - Geotextiles and Geotextile-related Products Used to Separate Earthworks Materials. [23:  2857861 MCHW Vol 1 600.indd (standardsforhighways.co.uk)] 

4. Capping Layer. Due to the poor subgrade conditions a capping layer is required. A layer depth of 450mm of material as required in accordance with Clause 613 of Series 600 should be constructed. Annex B shows the layer design calculations.
5. Sub-base. The subbase will be constructed from 150mm depth of CBGM, Class A C8/10. Annex B shows design factors.
6. Concrete Slab. The material, reinforcement fiber and geometric dimensions have been designed in accordance with Reference A & B.
a. Concrete Specification. The following material specification must be used:
	Concrete Quality
	Specification provided to the concrete producer

	Designed C32/40
	The concrete shall be a designed concrete conforming to BS 8500–2 amended in accordance with BS8500–1, Clause 4.2.3 to include enhanced minimum requirements for cement content and maximum requirements for w/c ratio

	
	Compressive strength class: C32/40

	
	Maximum w/c ratio: 0.50

	
	Minimum cement content: 320 kg/m3

	
	Minimum air content 3.5%

	
	Maximum aggregate size: 20 mm

	
	IIB-V Portland cement with 21% to 35% fly ash CEM II/B-V

	
	Workability slump Class 3



b. Reinforcement Class. Wire mesh reinforcement is required to control cracking. A252 Steel incorporated in the upper third of the pad. Minimum laps of 32 times the bar width are to be incorporated to accommodate thermal stresses.
(1) Type. A252
(2) Mesh Size. 200mm
(3) Weight per m2. 3.95kg
c. Concrete Slab Thickness. Thickness design factors:
(1) Traffic class. T1 (≤5 MSA)
(2) Concrete Class. C32/40
(3) Reinforcement Class. R1 (A252 Mesh)
(4) Foundation Class. Class 2 (as per Annex B)
d. Thickness Depth. Minimum required 185mm. Rounded up to 200mm to increase resistance to thermal stresses during curing and expansion/contraction.
e. Joint Spacing. Joint spacing is determined in relation to the weight of longitudinal reinforcement. Figure 9.11[footnoteRef:24] gives a maximum distance of 15m. In order to reduce the probability of shrinkage cracking transverse widths are reduced to 5m. the maximum ratio of L to W is 1.5 to reduce shrinkage cracking. Pad dimensions are designed as follows. [24:  Concrete Hardstanding Design Handbook. Guidelines for the design of concrete hardstandings, 2nd Edition 2007] 

(1) Width. 5m,
(2) Length. 7.5m
f. Joint Types. Two types of joints are required: 
g. Contraction joints are the default joint type. Incorporating steel dowels as per figure I-2.
[image: Diagram
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Figure I-2. Contraction joint Construction
h. Expansion Joints are to be constructed every 3rd bay. Steel dowel and sleeves as per figure I-3.  
[image: Diagram
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Figure I-3 - Expansion Joint Construction
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BFCV concept drawings

DIO/KEN/NYA/MTFI/BFCV/C/001- Site plan and cut A-A.
DIO/KEN/NYA/MTFI/BFCV/C/002- BFCV park plan/detail.
DIO/KEN/NYA/MTFI/BFCV/C/003 – MTFI oil water interceptor and cut B-B.
DIO/KEN/NYA/MTFI/BFCV/C/004 – MTFI area concrete slab plan & details.
DIO/KEN/NYA/MTFI/BFCV/C/006 – MTFI culvert plan and cut B-B.
DIO/KEN/NYA/MTFI/BFCV/C/007 – MTFI CIS pits layout and details
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