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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. 

2. The contractor shall not commence any work in accordance with any Design Document until the Authority1 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.  

Design Responsibilities
 
3. 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.

4. 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.   

5. 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.

6. 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.

7. 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.

8. 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.  
9. 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. 

10. 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.

11. 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

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

13. 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. 

14. 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. 

15. 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+A1:20142.

16. 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
17. Key Project Details: The key project details are shown below:
	Contract title:


Site location:

	
KEN/GE/2302 - Construction of a 1st line unit ammunition storage facility 

Nyati Barracks


	Proposed start date:

	19 Mar 2024

	Proposed completion date:

	14 Oct 2024

	Design life:
	25 years 



18. Background: Currently, BATUK has no purpose-built separate 1st and 2nd line ammunition storage facilities and is in contravention of DSA 03 OME (formerly JSP 482). Separated 1st and 2nd line ammunition storage is required to ensure BATUK remains compliant.

19. Contract deliverables: There is a requirement to construct a compliant Unit Ammunition Storage Facility as per DSA 03.OME Part 2 Chapter 06[footnoteRef:2], DSA 03.OME Part 2 Chapter 08[footnoteRef:3] and JSP 440[footnoteRef:4]. [2:   Buildings Associated with Military Explosives,]  [3:  Safety Standards for Electrical Installations and Equipment in Explosives Facilities]  [4:  The Defence Manual of Security and Resilience. ] 


Requirements

20. To construct a compliant unit ammunition storage facility for 1st line ammunitions. 

Scope of Works

21. The scope of work shall be carried out in conjunction with the specification: 

a. Full design of the concrete walls and foundations.

b. Marking out of the area, temporary fencing off, excavation and disposal of the arising soils and debris.

c. The construction of a five bay Unit Ammunition Store measuring as per concept drawing No[footnoteRef:5].  [5:  DIO/KEN/NYA/AMST/C/002- proposed floor plan concept] 


d. The provision of a security fence around the building.

e. Landscaping of the area around the building, approximately 9m all-round the facility. 

f. Carryout the electrical installation within the building.   

g. Provision of the Lightning Protection System (LPS) to the facility.  
h. Provision of an access road to the ammunition store from the road ending to the southern gate of the camp.

i. Provision of fire hydrants on the existing fire ring main.

j. Testing and commissioning of the installation. 

Performance Specifications

Civil Works

22. The following will need to be considered as a minimum in the contractor’s design for the ammunition storage as per DSA 03 OME Part 2 Chapter 6[footnoteRef:6], DSA 03.OME Part 2 Chapter 08[footnoteRef:7] and JSP 440[footnoteRef:8]. [6:  Buildings Associated with Military Explosives. ]  [7:  Safety Standards for Electrical Installations and Equipment in Explosives Facilities]  [8:  The Defence Manual of Security and Resilience. ] 


a. Roof:

The roof slab is to be a of 150 mm thick Reinforced Concrete (RC). 

The roof slab is to be weatherproofed with the construction of a pitched roof on top of the RC roof slab. 

The concrete should be a C35, and the nominal maximum aggregate size should be 20mm as per BS 8110[footnoteRef:9]. [9:  Structural Use of Concrete.] 


Pitched roof should be strong enough to resist wind forces. Should be cladded with G28 box profiled steel sheets nailed on timber rafters.

The Gable should be cladded with timber and painted white. An access hatch of 900mm by 900mm with a lockable timber door cladded with box profiled sheet to be allowed on either side of the gable to allow roof access.

Upvc Guttering to be provided to be able to correct rainwater from the roof and connected to down pipes. 

Veranda roofing wall plate to be supported by mild steel circular hollow sections bedded a minimum of 300mm deep on a 300 by 300 by 450mm deep column foundation. 

b. Walls:

(1) The wall is to be 150 mm thick Reinforced Concrete[footnoteRef:10] (RC) with two layers of A252 mesh reinforcement. Minimum cover to the reinforcement is to be a minimum of 25mm.  [10:  DIO/KEN/NYA/AMST/C/005- Proposed reinforcement details concept] 

(2) The concrete should be a C35, and the nominal maximum aggregate size should be 20mm as per BS 8110[footnoteRef:11]. Reinforcements lap lengths and shape codes should be as per BS 8666: 2005[footnoteRef:12]. [11:  Structural Use of Concrete.]  [12:  Scheduling, dimensioning, bending, and cutting of steel reinforcement for concrete.] 


(3) The internal wall to be left smooth.

(4) External wall must be rendered and painted white. 

(5) Wall to be provided with ventilation at high and low levels. 

(6) The ventilation should comply to JSP 440 and read in conjunction with concept drawing No[footnoteRef:13].  [13:  DIO/KEN/NYA/AMST/C/001- proposed elevation concept] 


c. Floor Slab: 

(1) The floor is to be a minimum of 150 mm thick Reinforced Concrete (RC) ground bearing slab. 

(2) The concrete should be a C35, and the nominal maximum aggregate size should be 20mm with a bearing load capacity of 20N/m2. 

(3) The floor slab should be supported by a strip fill foundation constructed of C25 concrete strength with a nominal aggregate size of 20mm. The strip foundation should be RC 250mm thick minimum on a C15 mass concrete 50mm thick blinding[footnoteRef:14]. [14:  DIO/KEN/NYA/AMST/C/003- proposed CUT A-A concept] 


(4) Backfilling of the excavation should be done with hardcore compacted in layers of 100mm. Depth of backfill is dependent on the soil formation of the site.

(5)  All Reinforcement should Hot-Rolled High-Yield (HRHY) deformed steel bars to BS4449 Grade 460[footnoteRef:15]. [15:  British material standard for Carbon Steel Bars for Concrete Reinforcement for strengthening application] 


(6) Veranda slab should be a minimum of 150mm thick C35 RC supported by a minimum of 150mm thick hardcore compacted in two layers of 75mm. 

d. Doors:

(1) All doors to have a minimum structural opening of 2100mm by 1000mm.

e. Aggregated area:

(1) The Aggregated area needs to be 9m from all sides of the building.

(2) The areas need to be cleared of any vegetation, levelled sloping away from the building to allow rainwater run off to drain away from the building. The surface needs to be covered with a geo textile material to prevent any weeds from growing underneath the gravelled surface.  

(3) The end of the gravelled surface needs to be protected by use of road kerbs.   

f. Perimeter fence:

(1) A perimeter fence made of mild steel 100mm square hollow section bedded with 600mm mass concrete 2.4m high, cladded with gauge 14 chain link fence. 

(2) Top section should form a Y configuration each arm containing enough rows of barbed wire spaced 100mm apart to support 3 number coils of razor wire.  

(3) Pedestrian gate provided should be able to open 90 degrees.

(4) The fence should have a vehicle access gate of 3m wide made up of two equal leaves. 

(5) Pedestrian and the vehicle gate should be cladded using heavy gauge wire mesh welded into the steel framework.

g. Access Road: 

(1) The road should be made of type 1 aggregate unbound material surface finish.

(2) The access road to be a maximum of 3m wide. 

(3) Excavate topsoil until a firm ground is reached then grade, level, and compact the surface.

(4) Fill in approved imported materials in layers as you compact. Fill in 100 mm of the final layer of fine aggregate and compact to slope gently towards the drain.

Mechanical Works

23. Firefighting hydrant:

a. Provide a fire hydrant closer to the building as per BS 5306-8:2012[footnoteRef:16]. [16:  Fire extinguishing installations and equipment on premises.] 


b. The fire hydrant should be fitted on a ring and should be compatible with the existing 25 Litres Per Second (LPS) hydrant system.

c. The hydrant should be of a standard design that is compatible with the Authority’s firefighting equipment and as per BS 750:2012[footnoteRef:17] Class 2.  [17:  Specification for underground fire hydrants and surface box frames and covers.] 


d. The fire hydrant chamber must be filled up with fine aggregate and compacted in layers of 100mm up to the hydrant connection point.

e. The hydrant should be well supported on the manhole structure to avoid any movement when being operated.

f. A step should be provided in each hydrant chamber, matching the existing fire hydrant chamber steps, to provide a platform for fire fighters to step on when connecting the fire hoses on the hydrants.

Electrical Works 

Performance Specifications for an Ammunition Facility for Category C installation. 

24. The building electrical installation shall comply with the requirement of the current edition of BS7671[footnoteRef:18] based on the following system requirements: [18:  Requirements for Electrical Installations (IEE Wiring Regulations)] 


a. General Characteristics.

(1) The storage of Category C Ammunitions.

(2) [bookmark: _Hlk105404226]Power supply to be derived from Distribution Sub-Station (DSS) E Feeder Pillar (FP) 1, as shown on the Dwg No. DIO/KEN/NYA/AMST/G/002[footnoteRef:19]. [19:  Proposed service layout concept.] 


(3) The electrical installation shall have non-maintained emergency light fittings incorporated into the lighting design.

b. Purpose, Design and Structure.

(1) Maximum demand for the installation shall be regarded as 30A. 

(2) The nominal system frequency shall be 50 Hz.

(3) The nominal system voltage shall be 230V.

(4) Number and type of conductors shall be single phase 3 wire ac.

(5) Protection for safety shall be based on Automatic Disconnection of Supply (ADS). 

(6) Earthing arrangements shall be based on a TN-S system.

c. The building shall be provided with a standard electrical distribution arrangement comprising of the following basic elements:
(1) 1 x Main incoming supply

(2) 1 x Main external distribution board.

(3) Internal wiring providing final circuits feeding internal lighting and external light. The distribution board will be provided with 2 x additional spare ways for future expansion of the installation.

d. Detailed electrical installation requirements for the building shall be as follows:

(1) Main Incoming Supply. 1 x 32A 3Pole single phase ADS connected via a rotary isolator and comprising of a non-switched fused spur-controlled indicator.

(2) Main external Distribution Board. 1 x IP65 4-way RCD protected consumer unit to BS5486: Part 12[footnoteRef:20], BS5486: Part 13 or BSEN60439-3[footnoteRef:21] conforming to the following requirements: [20:  Low-Voltage Switchgear and Control gear Assemblies Part 12: Requirements of Type- Tested Miniature Circuit-Breaker Boards.]  [21:  Specification for low-voltage switchgear and control gear assemblies. ] 


(a) 1 x Main incoming 32A, 30mA RCD to BSEN61008: Part 1[footnoteRef:22].  [22:  Residual current operated circuit-breakers without integral overcurrent protection for household and similar uses (RCCBs)] 


(b) 1 x 6A type B, MCB to BS EN 60898 protective device - Internal lighting. 

(c) 1 x 6A type B, MCB to BS EN 60898 protective device - External lighting. 

(d) 2 x blanking plates – Spare ways. 

(e) Each way is to be permanently and clearly labelled to identify the circuit and rating of the protective device.

(f) A schematic drawing should be attached to the consumer unit door and the consumer door should be lockable. 

e. Each bay (1-5) internal lighting arrangement shall comprise 1 x IP66 double 58W class 1 fluorescent fittings (1 x standard and 1 x non-maintained emergency light) with appropriate classification to facilitate direct mounting onto the ceiling structure. The fittings shall be positioned to allow an even distribution of light. The lighting shall be controlled by IP66 one gang switch. 

f. The building shall be provided with 8 x IP65 rated low energy 60W bulkhead light fitting fitted externally as illustrated on the Dwg No. DIO/KEN/NYA/AMST/E/001. The lighting shall be controlled by a 6Amps 50HZ 240Vac IP65 photocell sensor.

g. All internal wiring and cables shall comply with the requirement of BS7671 Amendment 2: 2022 and be BASEC certified. All cables shall be concealed in a suitable trunking/conduit system.

h. The building shall be provided with a cable management system that shall be suitably sized for the intended purpose. The cable management system shall be facilitated using a trunking and conduit system which will be correctly terminated at switches, light fittings, and components. All trunking, conduits and fittings shall be effectively secured to the internal building fabric. 

i. Cables entering the building structure shall be correctly terminated through a cable box and IP65 rated gland to prevent ingress of water, dust, and other foreign matter.

j.  Earthing requirements for the installation shall comply with the requirement of BS 7671 and BS 7430[footnoteRef:23]. The building is to be provided with an external designated earth connection stud that will be connected to a local earth rod installed adjacent to the building at the time of installation. The earth rod shall be supplied with appropriate cable termination fitting and a proprietary earth pit. In multiple unit configurations, and any other equipment such as steel pillars, doors, and the like will be bonded together. [23:  Code of Practice for Earthing] 


25. An integral[footnoteRef:24] class 1 LPS to be installed in accordance with the drawing No. DIO/KEN/NYA/AMST/C/004[footnoteRef:25] and BS EN 62305. [24:  Integral meaning attached to the building.]  [25:  Proposed lightning protection system plan concept] 


26. Main Power Supply to Buildings 

a. The voltage to earth shall not exceed 230V RMS 1 phase, (+10%) 50/60Hz. The source shall be directly connected to earth at one point of the system.

b. Earthing arrangements for the buildings shall be restricted to TN-S complying with BS7671. 

c. Supply of electricity to the building shall be controlled by one ‘main’ switch positioned outside the building (main switch shall not be placed within the plant room). Clearly marked. 

d. The Main switch shall be capable of immediately isolating every live conductor (i.e., all phase/line and neutral conductor) entering the building. 

e. Distribution boards controlling the supply to the building shall be located outside the building.

f. Final Circuits 

(1) Final circuits shall be controlled by switches that ensure complete isolation of all conductors from the supply (i.e., all phases/line and neutral). Switches may be within the building if they conform to the category appropriate to the building.

(2) Cables with a single solid core conductor or single layer of insulation are prohibited other than where they are used for alarm circuits or emergency lighting. Such cables shall be either Mineral Insulated Metal Covered (MIMC) or a thermosetting insulated fire-resistant type. 

g. The following wiring systems are permitted in explosives category C building and consideration should be given to the use of fire-retardant low smoke/fume emission plastic materials.  

(1) Synthetic rubber or PVC insulated cables in screwed steel conduit.

(2) Synthetic rubber or PVC insulated cables in trunking or non-metallic conduit. 

(3) Thermosetting insulated cables in screwed steel conduit. 

(4) XLPE or PVC insulated multi-core armoured cables.

(5) Thermo-plastic insulated lead sheathed cables with protective covering of thermo-plastic material.

(6) Communications cables (including IT systems) in screwed steel conduit.

h. Cables Used in Conduit and Trunking Systems 

(1) Power cables shall be synthetic rubber, PVC, LSF or XLPE insulated of 450/750- volt grade complying with BS 6007, BS 6004, BS 7211, or BS 7889. The cross- Sectional area of a conductor shall be appropriate for the current loading and not less than 1.5mm2. Cables for communication and alarm systems may be insulated flexible cords complying with BS 6500. The cross-Sectional area of a conductor shall not be less than 0.35mm2.

i. Conduit

(1) Conduits shall comply with BS 4568[footnoteRef:26], BS 4607[footnoteRef:27] or BS EN 61386-1[footnoteRef:28]. The following requirements also apply: [26:  Specification for Steel Conduit and Fittings with Metric Thread of ISO Form for Electrical Installations - Part 1: Steel Conduit, Bends and Couplers]  [27:  Non-Metallic Conduit Fittings for Electrical Installations - Part 1: Specification for Fittings and Components of Insulating Material]  [28:  Conduit systems for cable management. General requirements (+A1:2019)
] 


(a) Conduits may be heavy gauge solid drawn, continuously seam welded and galvanised, Black enamel or Non-metallic. 
(b) Metal conduit shall be screwed tightly into all fittings and equipment with the minimum of exposed thread. 

(c) Running couplers are permitted. 

(d) Conduit shall be fixed with a minimum of 12mm clearance from walls and be supported by appropriately robust saddles. 

(e) The use of flexible conduit shall be kept to a minimum. 

(f) Rigid PVC conduit system shall comply with BS 4607 Part 1 and BS 4607 Part 2. 

(g) Additional protection against mechanical damage shall be provided as necessary. 

(h) Where slip joints or sliding couplers are used, joints should be made using a suitable adhesive. 

(i) A separate and adequately rated protective earth (PE) continuity conductor shall be installed throughout the systems.

j. Trunking and Cable Tray Systems

(1) Metallic or non-metallic trunking may only be used.
 
(2) Cable tray or hanger support systems may be employed where armoured and metal-sheathed cables are used. Additional protection against mechanical damage shall be provided as necessary.

k. Mineral Insulated Metal Covered (MIMC) Cables

(1) MIMC cables shall comply with BS EN 60702-1 and shall be of a grade suitable for voltages up to 750V. The outer covering shall be of Low Smoke and Low Acid Gas Emission material. Cables shall be fitted with terminations, which comply with BS EN 60702-2.

(2) NOTE: cable, glands and terminations shall be from the same manufacturer.

l. Armoured and Metal Sheathed Cables

(1) PVC and XLPE insulated wire armoured and sheathed cables shall comply with BS 6346 and BS 7655/BSI BS EN 50363. The outer metal sheaths shall be compatible with any explosives or chemicals used in the vicinity of the installation. Additional protection against mechanical damage shall be provided where necessary.

m. Thermosetting Insulating Cables Low Fume Hazard (LFH)
(1) Thermosetting insulated cables (non-armoured) shall comply with BS 7211 for lighting and power.

(2) Thermosetting insulated cables (armoured) shall comply with BS 6724 for lighting and power.

n. Communications and Instrumentation Cables.

(1) Communications and instrumentation cables that are armoured, sheathed, or screened, shall comply with BS EN 50290 and BS EN 50288.

o. Residual Current Devices (RCD) 

(1) RCD shall be installed to provide personnel shock protection. RCD shall comply with BS EN 610081 and be rated to no greater than 30mA.

27. Labelling The Contractor shall label and identify all equipment, instruments, controls, electrical devices, valves, etc. as to duty, service, or function. Labels on equipment shall be of laminated bakelite with black surface and white core, with incised lettering nomenclature written in English. Labels shall be attached to equipment, instruments, controls, electrical devices, etc. or to adjacent permanent surfaces, in an approved permanent manner. 

28. Design and Construction of Electrical Installations and Equipment

a. The integral safety requirement for the building should comply with DSA 03.OME Part 2 (JSP 482) Chapter 08, Electricity at Work Regulations (SI 1989 No.635) and the current edition of the Regulations for Electrical Installations (BS 7671) and PUWER are essential. Particular attention shall be paid to the following:

(1) Suitable overload, short circuit and earth fault protection shall be provided to ensure the clearance of any fault condition in accordance with BS7671.

(2) The containment of overheating or sparking within equipment enclosures during normal use. This is in addition to any special provisions required by Cat C or DSEAR associated electrical standards. Selection of equipment shall, where reasonably practicable, provide best and safest performance.

29. Temperature Considerations

a. The design temperature limitations for electrical equipment under normal conditions shall not exceed: For Category C Facilities: Maximum enclosure surface temperatures, as defined in BS7671 clause 423.1 and table 42.1, are 90°C. 

b. Non ATEX equipment will not normally exhibit a temperature (‘T’) rating. Therefore, for category C electrical installations with no DSEAR zoning the designer and/or installer shall make a competent assessment of the equipment and make an informed judgment whether the equipment is likely to exceed the temperatures quoted in BS7671 in normal operation, prior to its installation.

30. Degrees of Protection Provided by an Enclosure (BS EN 60529)

a. Markings indicating the degree of protection provided by an enclosure consist of the letters IP, followed by two characteristic digits signifying respectively conformity with the requirements of IP Code to BS EN 60529[footnoteRef:29]. The first numeral designates the degree of protection of persons against contact with live or moving parts inside the apparatus and against the ingress of solid foreign bodies. The second numeral designates the degree of protection against the ingress of liquid. The minimum level of protection against ingress and impact for electrical installation is given in the relevant Sections of DSA 03.OME Part 2 (JSP 482) Chapter 08 Annex C[footnoteRef:30]. [29:  Degrees of Protection Provided by an Enclosure]  [30:  Requirements for enclosures for category C electrical installations and equipment.] 


31.  Surge Protection Device (SPD)

a. SPD selection and installation shall comply with BS EN 62305-4[footnoteRef:31].  [31:  Series Protection against lightning.] 


b. Earthing conductors leading from the SPD shall be kept separated from the circuit protective conductors. All earth leads shall be as short as reasonably achievable to minimise the inductance and consequential let-through transients. As a guide the earth leads should be no longer than 300mm of 16mm2 diameter cable. Where significantly longer cables are unavoidable consideration should be given to providing additional down-stream surge protection. SPD earthing leads should also not pass near or behind RCDs as the associated magnetic fields produced by the surge may cause the RCD to trip.

32. Inspection & Testing of the installation Requirements: Inspection, testing and record keeping requirements of the electrical installation shall be carried out in accordance with ESTC Standard No 6 Part 1 


Lightning Protection Systems (LPS)

33. LPS installation. Points to consider when carrying out the LPS installation.

a. The LPS and the means of fixing it should be effective, simple, rugged, and permanent, and as far as possible, accessible for testing and maintenance; this is particularly applicable to earth termination networks which are hidden from view.  

b. The use of unnecessary clamp connectors, which are liable to be disconnected, shall be avoided. Such connectors shall only be used where it is necessary to disconnect for test purposes. 

c. The main danger posed by unbonded structural metal or metal cladding is damage from side flashing where the unbonded metalwork relative to roof or down conductors may offer an alternative current path to earth. This can be avoided by isolation or by bonding. 

d. Bare conductors may lie on the surface of the roof provided that the roofing materials are either not of dissimilar metals to the air terminal conductors (which may cause corrosion) or if not metallic, are non-combustible and do not cover them. 

e. If the roof surface is made from dissimilar metals or combustible material standoff fittings or fire-resistant layers shall be fitted between the conductor and the roof material. 

f. The edges and apexes are the most vulnerable parts of a roof. Conductors shall therefore be placed as close as practicable to the edges (within 100mm) and shall be above the highest level of the roof. Where this is not achieved finials shall be installed to protect the vulnerable points of the roof-

g. Air Termination Network (ATN).

(1) Air Termination Network conductors shall be of bare copper or aluminium only (i.e., not covered with insulation).

h. Down Conductors.

(1) A surface mounted air termination network shall be provided with the required number of down conductors to meet the requirements of BN EN 62305 with a minimum of 4 around the perimeter of the facility. They should be equally spaced as far as possible but not more than 10m apart and shall be installed at exposed corners as a priority. Down conductor material may be bare copper or aluminium but shall be covered by insulating material or installed on spacers if it is required to prevent corrosion from contact with dissimilar metals. Each down conductor shall have an associated earth rod as specified in BS EN 62305 Part 3.

(2) All down conductors shall be installed as straight and vertical as possible. They shall form the most direct path from the air termination to earth without sharp bends. Any unavoidable loops shall have a radius which conforms to the requirements of BS EN 62305 Part 3.

i. Earth termination networks.

(1) Earth termination networks are to be a minimum of 600mm from the wall footings. An earth termination shall consist of earth electrodes made up of rods, tapes, or other means of providing a connection to the general mass of earth.

(2) Where rod electrodes are used, they shall be driven to the depths necessary to give the desired earth resistance; the minimum depth being that at which the rod penetrates soil of permanent dampness. Where more than one rod is necessary to obtain the desired resistance, the spacing between the rods shall be at least equal to the driven depth. Earth rods have a finite life of approximately 30 years; increasing resistivity is caused by failure of the copper plating and consequent rusting of the steel rod beneath. Failing rods must be replaced. 

(3) When increasing earth rod resistance forces the driving of additional rods, the facility drawings shall be amended to reflect the change and future testing shall test the two (or more) rods as one electrode. 

(4) To allow for the isolation of and access to the electrodes during testing, the upper ends of the electrodes are to be terminated in a small, covered service pit, which shall be made easily accessible for inspection and testing.

j. Test Joints. 

(1) A multi-way, clamp type, test joint shall be constructed in each service pit. Only the earth termination networks shall be permitted below a test joint.

(2) Earth electrodes shall be capable of being isolated and a reference earth electrode shall be provided for testing purposes (particularly when the surrounding soil is covered with concrete or tarmac).

k. Bonding

(1) All major items of metal external to, and forming part of a facility, are to be bonded to the LPS. Bonding material for explosives buildings shall be of annealed copper for both internal and external bonds.

(2) The metal sheath or armour of incoming electrical supply cables shall be bonded to the LPS and to the enclosure of the main switch at the cable entry point only. The metal sheath or conduit of each circuit leaving the main switch shall be bonded to the switch enclosure. All other metal service pipes or conduits shall be bonded to the LPS at their point of entry to the facility only. All straight runs of metallic conduit, pipe work or metallic cable sheathing shall be bonded to the LPS at each entry and exit point outside the building. It shall be possible to isolate the LPS connection for test purposes. 

(3) The LPS shall be connected to the facility Main Earthing Terminal (MET) “earth bus bar” at one point only. The means of connection shall be such that it can easily be disconnected to enable tests to be made.

34. [bookmark: _Hlk105412954]Inspection & Testing of LPS. Establish the electrical integrity of bonds and earth impedance of the LPS through Inspection, testing and record keeping. The requirements for lightning protection systems shall be carried out in accordance with ESTC Standard No. 6 Part 1[footnoteRef:32]. The maximum allowed resistance to earth for the LPS shall be as follows: [32:  Requirements for the Commissioning, Inspection, Testing and Maintenance of Works for Explosives Facilities] 


a. Inaccessible Joints and Bonds – All joints and bonds which cannot be accessed for inspection purposes shall be tested to ensure adequate continuity. A maximum resistance of 0.2Ω shall be allowed across each bond or joint. For earth covered buildings where the LPS is covered, test between the air termination conductor and the earth electrode bonds.

b. Rebar - For structures utilizing steel-reinforced concrete (including pre-cast, prestressed reinforced units), the electrical continuity of the reinforcing bars shall be determined by electrical testing between the uppermost part and ground level. The overall electrical resistance shall not be greater than 0.2Ω, measured in accordance with BS EN 62305-3 Section E.4.3.

c. System Testing - This is a test of the LPS with all equipotential bonding in place between the LPS and other facility earthing systems, and with all earth electrodes connected. Measure the impedance to earth of the system at random points. The measured impedance is not to exceed 10Ω. If the impedance to earth of the whole LPS exceeds 10Ω, in the first instance, a check should be made to confirm that the earth electrodes conform to BS EN 62305-3. 

d. Earth Electrode[footnoteRef:33] Testing – All earth electrodes shall be disconnected from the LPS and their impedances to earth measured. The impedance to earth of each earth electrode, when disconnected from the LPS, shall not be greater than 10Ω multiplied by the number of electrodes in the whole LPS earth termination network, and not differ by greater than a factor of 2 between each neighbouring earth electrode. If the impedance to earth exceeds the maximum determined value, in the first instance a check should be made to confirm that the earth electrode conforms to BS EN 62305-3. [33:  Earth electrodes may exist in a variety of formats, such as mats, single rods, or multiple rods (clusters/
groups). For isolated electrode testing in situations where such groups have been installed
(See JSP482 Chapter 8 Annex D for details of ‘groups’) the rods which make up the group are to
remain connected to each other but disconnected from the rest of the earth termination network
and LPS and tested as a single electrode.] 


e. Testing of the LPS earthing shall be carried out using the fall of potential method (i.e., 3 or 4 terminal) as described in BS7430 and IET Guidance Note 3.

f. Produce a detailed drawing of the LPS clearly showing the following.

(1) Air Termination

(2) Down Conductors

(3) Earth Termination (i.e., Rods, Mats, Ring)
(4) Bonding

General Points for the Entire Task

35. Inspection and Test Procedure.  The inspection and testing of the new installation shall include the following:

a. Visual inspection.
 
b. Test in accordance with the standard test procedure as per BS and EN for each serial on the performance specification. 

36. Trenching.  No work shall commence until the Authority has taken all reasonable steps to ensure that the area is free of all cables, drains and other services.  Cable Avoidance Tool (Cat) and Signal Generator (Genny) or any other equivalent cable detector tools shall be used to detect services.  Unless otherwise indicated the following is required.
0. Excavations within 600 mm of existing services shall be by hand digging.  Any damage to services shall be reported immediately to the Authority.  No repairs or replacement shall be done unless the Authority gives approval.  All works will be at the contractor’s expense.

37. Commissioning.  The contractor shall be responsible for carrying out all inspection and testing. The contractor is to complete their required sections of the commissioning forms and present them to the Authority.

37. All works shall be carried out maintaining Safe System of Work (SSOW) practices as per JSP 375 Part 2 Vol 3.

38. Existing Services and Facilities.  It is the contractor’s responsibility to conform to the following:

a. The contractor is responsible for ensuring all services or facilities on or adjacent to the site including public roads approaching the site, that may be affected by the works are identified and that appropriate action is taken to prevent damage occurring before work commences.  Liaison between adjacent sites is essential where any activity on the site or on adjacent sites are identified which may have an impact on the project or which may be impacted upon by the project. The Authority is to be informed in writing at the earliest opportunity (e.g., services requiring redirection).  If damage is incurred, it will be the sole responsibility of the contractor to rectify to the Authorities given standard. 

b. All works that could possibly influence existing services may only commence upon receipt of appropriate written documentation (e.g., Statement of known services), a copy of which must be provided to the Authority.  The contractor must discuss in advance with the Authority which specific agencies it will need to obtain approvals and documentation from (e.g., NEMA etc.).  Obtaining any such approvals and documentation is the contractor’s responsibility.

c. Upon request, and subject to security caveats, the contractor may have access to all relevant existing drawings relating to the contracted works on the site, held by the Authority.  During the tender stage, the contractor shall fully acquaint himself with the nature and extent of all existing services within the area of the contract works.

d. The contractor shall conduct a detailed site investigation and ensure that any existing services which are to be tied in to are of an acceptable standard to ensure the required performance over the life of the new facility.  Where it is found that an existing service (including, but not limited to water, sewerage, drainage, and electrical power) is not adequate for the project requirements, the contractor shall inform the Authority and obtain written instruction prior to taking any remedial action.

e. Where the proposed works interact with any existing facilities and defects are found in said facilities this shall be reported to the Authority without delay.  Instructions must be obtained from the Authority before proceeding with work which may cover up, or otherwise hinder access to, the defective construction, or be rendered abortive by carrying out of subsequent remedial work.

39. Setting Out.  The contractor is responsible for all setting out and for all on-going monitoring of line, level and accuracy as works progress.

40. Communication will be key in planning and conducting concrete works, excavation works, design works, final connection, and new connections to the existing systems, and during commissioning.  Therefore, contractor must communicate with the authority in a timely manner.

41. All personnel employed to work on the above tasks should be suitably qualified and experienced and must submit their CVs to the authority. They may also be interviewed by the authority to confirm their competency.

42. Before any work is performed, pertinent risk assessments and method statements should be issued to the Authority.  The Authority will then issue the appropriate permits to work if required. The contractor must seek a statement of known hazards from the Authority prior to starting any excavation on site.

43. All detailed design drawings, pipes sizing calculations, cable sizing calculations, structural calculations, electrical calculations and mechanical calculations, concrete mixing ratios, materials safety data sheets and samples for materials are to be submitted to the Authority for approval beforehand.

44. The Authority will issue the necessary paperwork for transportation of goods in the camp e.g. gate pass.

45. Any Scaffolding, ladders to be used in the tasks are to be serviceable and where required presented to the Authority for inspection and permission to use.

46. Any electrical works will be carried out as per BS 7671-18[footnoteRef:34]. [34:  Electrical wiring regulation 2018] 


47. Under no circumstances will trench digging works be carried-out without gaining statement of known hazards from the authority.

Restrictions / Constraints

48. Access to the Site. This is to be agreed in detail with the PM prior to start on site.  Passes may be required, and the contractor should submit the details and ID of any technicians that will be working on the contract within the tender return.

49. Notice. The contractor is to provide notice to the Authority in writing (or through email), before a minimum of 3 working days prior to the work on site. The notice must include the date and expected time of arrival, name, and ID No of the workforce, and contact telephone no for both the contract manager and the workforce.

50. Working Hours. The contractor may choose to work in their suitable hours; however, assistance from the Authority will only be available 0800-1600 hrs Mon – Fri.  For any assistance from the Authority, the contractor must submit request with a minimum of 24hrs notice.

51. Permits to Work.  Permits to work applicable for this task are as follows: 

a. Statement of Known Services.

b. Working at Height.

c. Confined Spaces.

d. Electrical connection permit 


Annexes:

A.	Generic Points - Pre-Contract 
B.	Generic Points - Pre-Construction.
C.	Generic Points - During construction.
D.	Generic Points - Post construction.
E.	Drawings.
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CONTRACT/KEN/GE/2302/BK/3/Spec
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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 PSpec.  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.

1. 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.

1. 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

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

1. 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.

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

1. 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 contractor’s responsibility to consider the ground water levels when submitting technical and commercial proposals.

1. 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.

1. 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

1. 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.

1. 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. 

10. 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.

10. 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. 

10. 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.

Contract No:  KEN/GE/2302
Dated: 19 Mar 24
1. 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 not fit for purpose.  

1. A copy of all construction drawings is to be provided by the contractor to the PM 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:35]: [35:  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 Remaining Risks.  Remaining 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 Health and Safety 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:36]. [36:  ACOP-Approved Code of Practice] 


Construction Phase Plan

1. Under the requirements of CDM, the contractor is to prepare a construction phase plan 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 Construction Phase Plan 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 always available on site.

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 permits

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 PM 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 50 m and the other 200 m 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 hand to PM 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 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 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 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 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. Site 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 contractor’s 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 present on site 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 with copies of any documentation and drawings, which may 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 HASAWA 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.

Permits to 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 file 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 BS[footnoteRef:37] or EN[footnoteRef:38] obtain certificates of compliance from manufacturers when requested. [37:  British Standard]  [38:  Euro Norm] 


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 enough 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 manufactured 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, 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.

1. 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. 

1. 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.

1. 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.

1. 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 Health and Safety File on handover of the works.

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

5. Make good all damage consequent upon the work.

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

5. 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.

5. 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.

1. 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.

1. 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.

1. 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). 

1. 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.  

1. 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.  

1. 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.

1. 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).

1. 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 to release the contract retention.

1. 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.

Health and Safety File

1. 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.

1. Presentation of Health and Safety 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.

1. The Health and Safety File.  The contractor shall be required to complete the Project Health and Safety File on completion of the works, three copies of which will be provided to the Authority at handover. Advice can be sought from the Authority if required.  The H&S File provides information required for future construction work, which includes cleaning, maintenance, alterations, refurbishment, and demolition.  The Manual is to consist of the following parts, sub-sectioned as appropriate.

17. 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.

17. 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.

17. 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.

17. 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.

17. 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:39] 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. [39:  Control Of Substance Hazardous to Health.] 


1. Draft Health and Safety 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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Drawings.

DIO/KEN/NYA/AMST/G/001- Propose site layout concept
DIO/KEN/NYA/AMST/G/002- Proposed service layout concept
DIO/KEN/NYA/AMST/G/003- Proposed site plan concept
DIO/KEN/NYA/AMST/C/001- Proposed elevation concept
DIO/KEN/NYA/AMST/C/002- Proposed floor plan concept
DIO/KEN/NYA/AMST/C/003- Proposed CUT A-A concept
DIO/KEN/NYA/AMST/C/004- Proposed lightning protection system plan concept
DIO/KEN/NYA/AMST/C/005- Proposed reinforcement details concept
DIO/KEN/NYA/AMST/C/006- Proposed pipeline and duct details concept
DIO/KEN/NYA/AMST/E/001- Proposed electrical plan & electrical schematic concept. 
Contract No:  KEN/GE/2302
Dated: 19 Mar 24

DIO/KEN/NYA/AMST/E/002- Proposed intruder alarm system plan and concept 
Page E-7 of 11
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ELECTRICAL SCHEMATIC


INTRUDER ALARM SYSTEM


PLAN & SCHEMATIC


LIGHTNING PROTECTION


SYSTEM


RC DETAILS


PIPELINE DETAILS


7. BUILDING IS TO COMPLY WITH


DSA 03-OME PART 2 CHAPTER


6,8&15 AND JSP 440.


8. TIMBER ROOF STRUCTURE TO


BE DESIGNED BY


CONTRACTORS.
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NOTE 3
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MAJ S ANDREWS RE


MAJ S ANDREWS RE


CONCEPT


CONCEPT


1. ALL DIMENSIONS IN MILLIMETRES.


2. 150mm OF TOP SOIL TO BE REMOVED


AND GROUND TREATED.


3. ALL DOORS AND DOOR LOCKS TO


MEET SECURITY REQUIREMENTS OF JSP


440 DOORS TO BE BASE 10 ENHANCED 10


CLASS 3 CPNI.


4. CONCRETE TO BE C35 WITH NOM


AGGREGATE SIZE OF 20mm.


5. 200x200mm WALL VENTS TO BE CPNI


APPROVED BASE 10 ENHANCED 10


CLASSIFIED BENTS WITH A STEP UP


PERISCOPE 50mm PROJECTION IN ALL


DIRECTIONS ON THE INSIDE AND


OUTSIDE OF THE BUILDING TO BE


POSITIONED 450mm FROM EXTERIOR


CORNERS AND 350mm FROM INTERNAL


WALLS STAGGERED AT HIGH AND LOW


LEVELS EACH SIDE 4 PER ROOM.


6. 9m AREA AROUND THE BUILDING TO


BE CLEARED OF VEGETATION.
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E/002


C/004


C/005
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SITE LAYOUT


SERVICE LAYOUT


SITE PLAN


ELEVATIONS


CUT A-A


ELECTRICAL PLAN &


ELECTRICAL SCHEMATIC


INTRUDER ALARM SYSTEM


PLAN & SCHEMATIC


LIGHTNING PROTECTION


SYSTEM


RC DETAILS


PIPELINE DETAILS


7. EXTERNAL WALLS FINISHED TO BE


PAINTED WHITE.


8. INTERNAL WALLS REQUIRE NO FINISH.


9. BUILDING TO BE EARTHED FOR


LIGHTNING PROTECTION SEE C/004.


10. BUILDING IS TO COMPLY WITH DSA


03-OME PART 2 CHAPTER 6,8&15 AND


JSP 440.


11. TIMBER ROOF STRUCTURE TO BE


DESIGNED BY CONTRACTORS.


12. WALLS AND FLOORS TO BE 150mm


THK C35 REINFORCED CONCRETE


WALLS TO BE 2 LAYERS OF A393 MESH


10mmØ BARS AT 200mm C/C WITH MIN


400mm OVERLAP IN BOTH DIRECTIONS


WITH MAX 20mm AGGREGATE SIZE AND


20mm COVER TO REINFORCEMENT.
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MAJ S ANDREWS RE


MAJ S ANDREWS RE


CONCEPT


CONCEPT


1. ALL DIMENSIONS IN MILLIMETRES.


2. 150mm OF TOP SOIL TO BE REMOVED


AND GROUND TREATED.


3. ALL DOORS AND DOOR LOCKS TO


MEET SECURITY REQUIREMENTS OF JSP


440 DOORS TO BE BASE 10 ENHANCED 10


CLASS 3 CPNI.


4. CONCRETE TO BE C35 WITH NOM


AGGREGATE SIZE OF 20mm.


5. 200x200mm WALL VENTS TO BE CPNI


APPROVED BASE 10 ENHANCED 10


CLASSIFIED BENTS WITH A STEP UP


PERISCOPE 50mm PROJECTION IN ALL


DIRECTIONS TO BE POSITIONED 450mm


FROM EXTERIOR CORNERS AND SPACED


NOM 1800mm C/C STAGGERED AT HIGH


AND LOW LEVELS EACH SIDE 4 PER


ROOM.


6. 9m AREA AROUND THE BUILDING TO BE


CLEARED OF VEGETATION.


7. EXTERNAL WALLS FINISHED TO BE


PAINTED WHITE.


8. INTERNAL WALLS REQUIRE NO FINISH.


9. ROOF SLAB TO HAVE CUBE STRENGTH


OF 25N/m².


10. REINFORCEMENT DETAILS SEE


C/005.


11. ROOF SLAB REINFORCEMENT TO BE


TOP B385 BOTTOM B 503 OR SIMILAR.


12. FLOOR SLAB TO HAVE CUBE


STRENGTH OF 20N/m².


13. FLOOR SLAB REINFORCEMENT TO BE


A193 TOP AND BOTTOM OR SIMILAR.


14. WALLS AND FLOORS TO BE 150mm


THK REINFORCED CONCRETE WALLS TO


BE 2 LAYERS OF A393 MESH 10mmØ


BARS AT 200mm C/C WITH MIN 400mm


OVERLAP IN BOTH DIRECTIONS WITH


MAX 20mm AGGREGATE SIZE AND 20mm


COVER TO REINFORCEMENT.


15. BUILDING TO BE EARTHED FOR


LIGHTNING PROTECTION SEE C/004.


16. BUILDING IS TO COMPLY WITH DSA


03-OME PART 2 CHAPTER 6,8&15 AND


JSP 440.


17. TIMBER ROOF STRUCTURE TO BE


DESIGNED BY CONTRACTORS.
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RING CONDUCTOR


BURIED TO 500mm AT


1000mm OUT FROM


BUILDING LINKING 4 No


EARTH ELECTRODES


BOND METAL REINFORCING TO ATC


AT EACH DC POSITION AND AT EACH


CORNER OF BUILDING AT 8 No


POSITION TOTAL


AIR TERMINATION


CONDUCTOR


BOND TO C1 RWP 4 No


ROOF EDGE


DOOR BONDING


CONDUCTOR
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DOWN CONDUCTOR LINING ATC


WITH EARTH TERMINATION 4 No


ALUMINIUM TO COPPER TAPE


JOINT SEE NOTE 6


SPDMET


MAIN EARTHING TERMINALMET


SURGE PROTECTION


DEVICE INSTALLED IAW


WITH BSEN62305-4
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DOOR BONDING DETAIL
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SURVEYOR


SSGT BAKEBERG


CLK WKS


MAJ S ANDREWS RE


MAJ S ANDREWS RE


CONCEPT


CONCEPT


1. ALL DIMENSIONS IN MILLIMETRES.


2. EARTHING CONDUCTOR TO BE


ALUMINIUM EXCEPT WHEN BURIED IN


GROUND OR FOR FLEXIBLE


CONNECTIONS TO METAL DOOR PLATES


WHERE COPPER IS TO BE USED.


3. MAIN SWITCHGEAR AND INTRUDER


ALARM SYSTEM TO BE BONDED TO THE


COPPER TAPE DOOR CONDUCTOR.


DIO/KEN/NYA


AMST/G/001


G/002


G/003


C/001


C/002


C/003


E/001


E/002


C/005


C/006


SITE LAYOUT


SERVICE LAYOUT


SITE PLAN


ELEVATIONS


FLOOR PLAN


CUT A-A


ELECTRICAL PLAN &


SCHEMATIC


INTRUDER ALARM SYSTEM


RC DETAILS


PIPELINE DETAILS


4. LIGHTNING PROTECTION SYSTEM


TO BE SPECIFIED IN TECHNICAL


INSTRUCTION (M&E) D103 JUNE 1977


AND AER VOL 1 PAPHLET 9 SECTION


10 & ANNEX E.


5. DOOR CONDUCTOR TAPE AT LOW


LEVEL PASSING BELOW DOORS TO


BE EMBEDDED IN CONCRETE AND


PROTECTED WITH A PVC SHEATH


OR SUITABLE TAPE FIXED TO WALL


BETWEEN DOORS.


6. THE ALUMINIUM TO COPPER


JOINTS IN THE DOWN CONDUCTORS


SHALL BE PROPERLY MADE


TRANSITION JOINTS SUITABLY


PROTECTED BY HEAT SHRINK


SLEEVES THEY SHALL BE LOCATED


IMMEDIATELY ABOVE THE TEST


CLAMP.


7. LIGHTNING PROTECTION SYSTEM


(LPS) SHALL BE INSTALLED IAW


WITH BSEN62305 AND DSA 03.OME


PART 2.
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RC FLOOR TO WALL  DETAIL 1 RC FLOOR TO WALL  DETAIL 2RC CORNER DETAIL


SCALE 1:20


RC WALL TO ROOF DETAIL 1
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RC WALL TO ROOF DETAIL 2
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10mmØ STARTER BARS AT 200mm


C/C WITH MIN 400mm OVERLAP


5000x13400x150mm THK C35


REINFORCED CONCRETE WALLS


TO BE 2 LAYERS OF A393 MESH


10mmØ BARS AT 200mm C/C


WITH MIN 400mm OVERLAP IN


BOTH DIRECTIONS WITH MAX


20mm AGGREGATE SIZE


5000x13400x150mm THK C35


REINFORCED CONCRETE


WALLS TO BE 2 LAYERS OF


A393 MESH 10mmØ BARS AT


200mm C/C WITH MIN 400mm


OVERLAP IN BOTH


DIRECTIONS WITH MAX


20mm AGGREGATE SIZE


150mm THK C35 REINFORCED


CONCRETE WALLS TO BE 2 LAYERS


OF A393 MESH 10mmØ BARS AT


200mm C/C WITH MIN 400mm


OVERLAP IN BOTH DIRECTIONS WITH


MAX 20mm AGGREGATE SIZE


150mm THK C35 REINFORCED CONCRETE WALLS


TO BE 2 LAYERS OF A393 MESH 10mmØ BARS AT


200mm C/C WITH MIN 400mm OVERLAP IN BOTH


DIRECTIONS WITH MAX 20mm AGGREGATE SIZE


150mm THK C35


REINFORCED CONCRETE


WALLS TO BE 2 LAYERS


OF A393 MESH 10mmØ


BARS AT 200mm C/C WITH


MIN 400mm OVERLAP IN


BOTH DIRECTIONS WITH


MAX 20mm AGGREGATE


SIZE


150mm THK C35 REINFORCED


CONCRETE WALLS TO BE 2


LAYERS OF A393 MESH


10mmØ BARS AT 200mm C/C


WITH MIN 400mm OVERLAP IN


BOTH DIRECTIONS WITH MAX


20mm AGGREGATE SIZE


150mm THK C35 REINFORCED


CONCRETE WALLS TO BE 2 LAYERS


OF A393 MESH 10mmØ BARS AT


200mm C/C WITH MIN 400mm


OVERLAP IN BOTH DIRECTIONS WITH


MAX 20mm AGGREGATE SIZE


150


5000x13400x150mm THK REINFORCED


CONCRETE ROOF SLAB TO BE C35 WITH


MAX 20mm AGGREGATE SIZE


5000x13400x150mm THK C35 REINFORCED


CONCRETE ROOF SLAB TO BE C35 WITH


MAX 20mm AGGREGATE SIZE


10mmØ STARTER BARS AT


200mm C/C WITH MIN


400mm OVERLAP


10mmØ STARTER BARS


AT 200mm C/C WITH MIN


400mm OVERLAP


10mmØ STARTER
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C/C WITH MIN


400mm OVERLAP


10mmØ STARTER BARS


AT 200mm C/C WITH


MIN 400mm OVERLAP
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MAJ S ANDREWS RE


MAJ S ANDREWS RE


CONCEPT


CONCEPT


1. ALL DIMENSIONS IN MILLIMETRES.


2. 150mm OF TOP SOIL TO BE REMOVED


AND GROUND TREATED.


3. ALL DOORS AND DOOR LOCKS TO


MEET SECURITY REQUIREMENTS OF JSP


440 DOORS TO BE BASE 10 ENHANCED 10


CLASS 3 CPNI.


DIO/KEN/NYA


AMST/G/001


G/002


G/003


C/001


C/002


C/003


E/001


E/002


C/004


C/006


SITE LAYOUT


SERVICE LAYOUT


SITE PLAN


ELEVATIONS


FLOOR PLAN


CUT A-A


ELECTRICAL PLAN &


ELECTRICAL SCHEMATIC


INTRUDER ALARM SYSTEM


PLAN & SCHEMATIC


LIGHTNING PROTECTION


SYSTEM


PIPELINE DETAILS


4. CONCRETE TO BE C35 WITH NOM


AGGREGATE SIZE OF 20mm.


5. 200x200mm WALL VENTS TO BE CPNI


APPROVED BASE 10 ENHANCED 10


CLASSIFIED BENTS WITH A STEP UP


PERISCOPE 50mm PROJECTION IN ALL


DIRECTIONS TO BE POSITIONED 450mm


FROM EXTERIOR CORNERS AND


SPACED NOM 1800mm C/C STAGGERED


AT HIGH AND LOW LEVELS 4 PER ROOM.


7. EXTERNAL WALLS FINISHED TO BE


PAINTED WHITE.


8. INTERNAL WALLS REQUIRE NO FINISH.


9. ROOF SLAB TO HAVE CUBE


STRENGTH OF 25N/m².


10. STARTER BARS TO BE 10mmØ  AT


200mm C/C WITH MIN 400mm OVERLAP


11. ROOF SLAB REINFORCEMENT TO BE


TOP B385 BOTTOM B 503 OR SIMILAR.


12. FLOOR SLAB TO HAVE CUBE


STRENGTH OF 20N/m².


13. FLOOR SLAB REINFORCEMENT TO BE


A193 TOP AND BOTTOM OR SIMILAR.


14. WALLS AND FLOORS TO BE 150mm


THK REINFORCED CONCRETE WALLS TO


BE 2 LAYERS OF A393 MESH 10mmØ


BARS AT 200mm C/C WITH MIN 400mm


OVERLAP IN BOTH DIRECTIONS WITH


MAX 20mm AGGREGATE SIZE AND 20mm


COVER TO REINFORCEMENT.
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SCALE 1:20
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LV MANHOLE DETAIL
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MAJ S ANDREWS RE


CONCEPT


CONCEPT


1. ALL DIMENSIONS IN MILLIMETRES.


2. 150mm OF TOP SOIL TO BE REMOVED


AND GROUND TREATED.


3. DUCT TO BE SMOOTH AND ENTIRELY


FREE FROM ROUGH SPOTS OR SHARP


SPOTS.


DIO/KEN/NYA


AMST/G/001


G/002


G/003


C/001


C/002


C/003


E/001


E/002


C/004


C/005


SITE LAYOUT


SERVICE LAYOUT


SITE PLAN


ELEVATIONS


FLOOR PLAN


CUT A-A


ELECTRICAL PLAN &
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INTRUDER ALARM SYSTEM


PLAN & SCHEMATIC


LIGHTNING PROTECTION


SYSTEM


RC DETAILS


4. WARNING TAPE TO BE PLACED IN ALL


PIPE LINES MIN 75mm ABOVE THE TOP


OF THE PIPE.
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