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1.0 GENERAL

1.1 Site Establishment

NHIC have already completed Phases 1 & 2 and our site setup is in place. On contract award NHIC will mobilize further staff and equipment to immediately commence the works.

1.2 Design
NHIC are proposing the following entities to finalise the design requirements for Phase 3A:-

1. Architect - David Fojo; Fojo Design and Develop Limited

2. Structural Engineers – Brendon C Inniss; Amana Consult

3. MEP Engineer-Dave Cove; Building Services Manager- NHIC 

The individual portfolios for these entities are included elsewhere in our proposal.
1.3 Construction Management

The site management team will comprise of the following key personnel whose major functions are identified as follows :- 

a. Project Manager 
Overall responsibility and direction of Project Management activities including planning, budgets, schedules, Construction Management, staffing and operation plans, and procedures, and construction co-ordination and quality control and quality assurance, including field surveys, construction monitoring and contract administration. Attend meetings with Consultants, Client and interface with Government Agencies. Issue progress reports to Management, Consultants and Client. Responsible for all contract negotiations with Client, Consultant, sub-contractors and suppliers. Review and approve all expenditures, invoices and payments to sub contractors and vendors. 

b. Construction Manager
Daily planning, scheduling sequencing and coordination of construction work activities. Ensure schedules are met, technical direction to craft and site supervisors. Prepare and maintain daily /logs reports. Ensure Quality Control and Quality Assurance programs are maintained.  Coordinate Test procedures and pre and post testing activities with Consultants and Client. Develop work list of work activities and ensure they are carried out to meet schedules. Assist in the preparation of Operation and Maintenance Manuals, As built drawings and certification of the works. Execute take off from Drawings and Specifications. Daily Inspection of work to ensure they conform to specifications. Construction Supervisors and Foremen assist them.

c. Construction Supervisors
Acts in a similar capacity to the Construction Managers, but deals primarily with the Sub-Contractors.  Ensures that daily plan, schedules, sequence and coordination of construction work activities are adhered to.  Ensure schedules are met, technical direction to Sub-contract foremen and operatives. Executes Test procedures and pre and post testing activities. On site Inspection of work to ensure they conform to the drawings and specifications as the work progresses.  Coordinates Main contractor’s equipment and resources to ensure that Sub-contractors can be most productive.

d. Site Engineer
Overall setting out the framework of the structure accurately from the drawings, setting out levels as and when required; assisting in the quality control of concrete and other work, and the keeping of records; constantly checking levels and the verticality of the structure as work proceeds.
e. Finishes Supervisor

The finishes supervisor is a key element of our team and we’ve identified senior individuals within our organization to be assigned to the project in each section of the works.
f. Quantity Surveyor
The Quantity Surveyor reports to the Project Manager however, he is directed by the Director, Quantity Surveying based at Head Office.  Overall responsibility for budgets, cost estimates, and construction cost activities. Monitor project budget. Report to Project Manager. Responsible for all contract negotiations with sub contractors, vendors, suppliers and client.  Prepares final accounts.

g. Plant/Site Mechanics & Electrician

Reports to the Construction Manager.  Responsible for maintaining the serviceability of all equipment on site and the implementation of the company’s Preventative Maintenance Policy.  Ensures equipment is serviced at the start of each day and that the equipment is not misused.

h. Office Manager
Report to Project Manger.  Ensuring materials and equipment is received on site on time and that adequate stocks is maintained in an orderly and organized manner. Proper records are maintained on site for materials, plant and equipment, fixtures and fittings.  Ensures that records are kept of materials distributed and plant issued and returned.

i. Security will be provided for the project by a local security company in St. Kitts.
In addition to site management team, support is also provided from NHIC’s head office and plant department. The organization chart for head office operations is included in our proposal.
2.0 METHOD
2.1 HILLSIDE UNITS
The construction sequence for a Hillside Unit will be as follows the following:

1. Excavation and construction of the foundations based on site conditions

2. Reinforcement/MEP rough-in to walls and suspended slabs
3. Concreting of walls and slabs using the Forsa System

4. Construction of the timber Roof with Eco-shake finish
5. Stucco finish to internal walls
6. Gypsum ceilings 
7. Tiling to floors and bathrooms
8. Installation of upvc and timber doors
9. Installation of joinery and sanitaryware

10. Painting and decorating interior and exterior

The following equipment will be scheduled for the works:

1. Excavator/Rock breaker as necessary to carry out the excavation

2. Teleporter for general material handling

3. Concrete boom pump/concrete trucks/poker vibrators

4. Tile cutting saws

5. Compressors

6. General small tools

2.1.1 Construction of HS Foundations

Prior to performing any excavation works a grid of on site levels will be taken on each plot to verify the best fit level for each unit, taking into consideration the views to ocean and landscape.  Once determined, excavation will commence, followed by the construction of the foundation and ground floor slab.

2.1.2 Construction of HS Superstructure
The superstructure of the building will be done using the Forsa System. NHIC have utilized this system on many projects in addition to Cable Bay Development Project and found it to be very successful. A few examples have been included in other sections such as Clifton Hill Project, Cara Suites, Oropune Housing Project. The system consists of aluminum panels some of standard size; while others are made to fit this application. The system is assembled with using the patented clips, bolts and screws. The shutter is kept in a plumb position with the use of pipe braces and assembly, which is supported by bolt fixing to floor slabs. It allows for speed of construction and accuracy of the finished concrete with respect to door/window openings etc. The Forsa brochure is attached for reference in “MS Appendix A” and it gives an indication of the various components. 

The Forsa formwork on a Hillside Building is for half of a unit, therefore it would take four pours to achieve roof level. The walls and slab will be done on each pour and the formwork design drawings are attached in “MS Appendix B” for information.
The general methodology for construction of the Hillside Building Structure is as follows:

1. Installation of reinforcement from Ground Floor to First Floor including around openings.

2. Install all 1st Fix MEP

3. Placement of wall formwork; plumbing, coupling, etc
4. Placement of slab formwork 
5. Placement of slab reinforcement

6. Pouring of concrete to wall and slab

7. Stripping & curing of wall using curing compound.

8. Slabs to be supported/back propped until it achieves sufficient strength.

9. Repeat the above sequence on remaining “halves” until roof level. See “MS Appendix C” for work sequence.
Concrete will be poured by using concrete trucks and a boom concrete pump. 
The following measures will ensure a good quality final product: 

1. Formwork sealed where needed to form grout stops.

2. All forms would be properly cleaned and oiled after stripping, in preparation for next erection.
3. Proper vibrating of Concrete, 2 pokers used simultaneously.

4. Sample testing on site and laboratory in St. Kitts.

5. Proper placing of concrete to ensure no segregation of aggregates during the process

6. Care will be taken to ensure that concrete remain workable during placement. Regular slump test will indicate workability.

7. The mix design will have to be finalized with our proposed local supplier. A minimum concrete strength of  720psi in 15hours is required for striking and confirm the concrete strength would be 4250psi(cube strength). We shall utilize ¾in aggregate in the mix since the wall is 6” thick and there shall be sufficient room to get the mix around the services; openings etc.  A super plasticizer will also be employed to ensure that the mix is pump-able; this will also act as an accelerator to facilitate the above requirement.
8. Once the striking requirement is met the formwork would be removed and a concrete curing agent immediately applied to the concrete surface.

2.1.3 Construction of HS Timber Roof
The timber roof construction will commence immediately upon completion of the concrete superstructure. The timber consist of the following materials:-

1. 2”x8” timber rafters

2. 4’x8’ CDX plywood

3. Roof insulation

4. Eco-Shake roof covering

5. Copper drip edges and flashing
6. Copper nails and stainless steel screws
7. Simpson Stainless Steel Hurricane Straps
Due to the highly corrosive environment the eco-shakes have to be fixed with copper nails and non corrosive materials. The timber rafters are fixed to the structures using threaded rods and  Simpson Hurricane Stainless ties as per detail shown in “MS Appendix C”.  
2.1.5 Finishes
The finishes to the unit will commence internally with a stucco finish to the walls, then the gypsum partitions and ceilings. The upvc doors would then be installed to secure the unit allowing the floor and wall tiles to be placed and protected. When the tiles are completed the internal doors will be installed with the associated ironmongery. The building will then be decorated and painted coupled with the installation of the sanitaryware and lighting fixtures. In parallel to this the external hardiplank finish will be completed to the upper floor and the textured finish to the lower floor. We intend to have a senior finishes supervisor specifically dedicated to these units to ensure the level of quality is achieved. 
2.2 BEACHFRONT UNITS/POOLSIDE COTTAGE

2.2.1 Construction of  Beachfront Unit/PoolSide Cottage Foundation 
The Phase 3A Beachfront Units/Poolside Cottages are located on relatively flat areas of the site thereby facilitating their foundations to be post tensioned slabs rather than traditional construction. NHIC have successfully applied this technology in Beachfronts 7&8 as well as other projects in Trinidad.   

2.2.2 Construction of  Superstructure
The construction of the Beachfront Units and Poolside Cottages will follow the general methodology as the Hillside units taking into consideration their individual specific details and requirements. We have included our preliminary designs for the formwork for these unit types in “MS Appendix D” and “MS Appendix E”. 

2.2.3 Construction of  Roof and Finishes
The construction of the Beachfront Units and Poolside Cottages will follow the general methodology outlined in the Hillside units. We again note that a separate finishes supervisor will be assigned to this element of the works.
2.3 RESTAURANT SHELL & CORE
Based on the client’s design requirements, our architect has produced outline designs, elevations and renderings for approval which are included in our proposal. We envisage the final design documents to facilitate construction will be completed within the first two(2) months from contact award after which construction can commence.  

2.4 MEP INFRASTRUCTURE
The existing MEP infrastructure on site has been installed to suit a previous site layout plan. Phase 3A requirements have to be strategically implemented to take advantage of this layout and tie in to produce an efficient system with minimum disruption. Our proposed MEP layout is included in our proposal and it indicates an extension of the existing services in some cases, while in others and introduction of new elements. These works will commence immediately with the finalization of the overall design and the procurement of the materials and equipment. We envisage the underground ducts and pipes will be the first to arrive so they can be installed in parallel to the foundation and superstructure works on the buildings.  This would allow the buildings to obtain service connections when needed. 
2.5 EXTERNAL WORKS
The external works involve the construction of roadways, buggy paths, pedestrian paths and ponds. These works will commence in sequence after the completion of the underground services. As a general methodology, it is our intent to work our way out of the site, that is in the direction from Beachfront 9 towards Poolside Cottage 10. The decorative pond will be constructed after the completion of the superstructures to the Poolside Cottages. This in necessary as a result of access requirements and keeping the roadway through the site clear.
2.6 IRRIGATION AND LANDSCAPING
As per clients requirements the landscaping will be designed by NHIC and as per our previous experience on the site we will propose plant material which will withstand the windy and saline conditions. The irrigation will be installed and tied into the pond located in front of Hillside units 17 and 19. This pond will be connected via HDPE pipe from the road crossings close to Hillside 15 and between Hillside 19 and 21. The rain water pipes from the lower Hillside buildings will also be directed to this pond.
2.7 OVERALL CONSTRUCTION SEQUENCE
The sequence for the Hillside units will be from HS 16 through to HS 26. In order to achieve the continuity with the Forsa formwork the foundations will have to be sufficiently ahead. While these are under construction the continuation of the MEP underground infrastructure on Road 2 will be progressed. This will allow the ancillary works such as transformer pads, electrical pull boxes, sewer man holes and box drains to be constructed. This will be followed with the mains supplies and the completion of the roads and the landscape preparation.

The sequence for the Beachfront Unit will be BF9, BF6, BF5 and BF 4. The temporary owners/tenant car park is currently located at BF 9 and this will have to be relocated to build this unit. The entire area will be necessary to carry out the works to allow materials and equipment access. Owner/tenant access should be restricted for their safety. We propose that the carpark be relocated off the existing access road between Transformer T6 and the roundabout at the bottom of Road 6. A temporary path has to be created so that owners/tenants can walk to the roundabout, use the buggy path in front of HS 11 and again via temporary path access the stair at Transformer T7.  They will also need access at the roundabout at Road 6 to allow the buggies to drive the completed Hillside units. After completion of the excavation for BF 09 the drainage pipe between BF 09 and BF 08 will be installed. The underground services installation will progress in parallel followed by the external works. 
The sequence for the Poolside Cottages will be from PC 1 through to PC 10. The post tensioned slabs will commence after the slab on BF 4 is completed, followed by the superstructure using the Forsa form. As described above the decorative pool will commence after the superstructure to these buildings are completed.
The Restaurant and pool structures will commence as a separate activity after finalization of the designs. This will be mainly of traditional construction with raft foundations and reinforced concrete superstructure. 
3.0 PROGRAMME
We have programmed to complete the works in twenty-four(24) months and have attached our Ghant Chart showing our construction schedule in “MS Appendix F”. 
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