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1. TERMS OF REFERENCE

1.1 The Implementation Specialist’s Terms of Reference were to review the working drawings and schedules of materials being prepared for Community High School facilities to be built under the proposed Fourth Education Project and to make proposals for constructing the facilities in the most cost-effective manner.  He was also to have discussions with the local consultants about the preparation of construction and maintenance handbooks for the Community High Schools.

1.2 The Implementation Specialist was also to review progress on the construction of the Education Resources Unit being built under the ongoing Project that will be used for the text book component of the proposed Fourth Education Project.  

1.3 The Implementation Specialist was also to establish whether the civil works at  Luasalemba Provincial Secondary School can be completed under the ongoing Project or whether some activities may need to be carried over to the proposed Fourth Education Project.

2. SUMMARY OF REPORT

2.1 COMMUNITY HIGH SCHOOLS

2.1.1 Issues: The main issue is how to manage and supervise the construction of the proposed new facilities for selected Community High Schools.

2.1.2 Recommendations: It is recommended that the VSO Field Office in Honiara is approached by the Department of Education about the possibility of providing 4 VSO volunteers to manage and supervise the construction work for the CHSs starting initially in August/September 2000.

2.2 EDUCATIONAL RESOURCE UNIT

2.2.1 Issues: The main issue is how to expedite the completion of the Educational Resource Unit and assist the contractor in procuring materials and managing the construction.

2.2.2 Recommendations: It is recommended that Islands Architecture and Sanders O’Connor are appointed as soon as possible as construction managers to assist the contractor in the procurement of materials, both locally and from overseas, and in managing the construction work.

2.3
LUASALEMBA PROVINCIAL SECONDARY SCHOOL

2.3.1
Issues: The main issues are how much of the proposed construction and renovation work can be completed under the ongoing Project, how this work can be implemented and how much of the work will need to be carried over to the proposed Fourth Project. 

2.3.2
Recommendations: Given the financial restraints of the ongoing Project, it will probably only be possible to complete the renovation work at the school together with the construction of new toilets and possibly some other works.  It is recommended therefore that Sanders O’Connor Ltd are commissioned as soon as possible to undertake a re-measurement of the work necessary to renovate the existing buildings, construct or complete the new toilet buildings, construct the new water reticulation and, if funds allow, complete the new Head Teacher’s House.   When this is complete, it will be possible to assess what construction work will have to be completed under the proposed Fourth Project.

It is also recommended that Pacific Project Architects and Sanders O’Connor Ltd are commissioned to procure materials, organise shipping and manage and supervise the renovation work using local builders from Temotu Province in order that the work may be completed before the end of the ongoing Project.

2.4
CONSULTANTS


2.4.1 Issues: There is now only one properly constituted firm of architects, Islands Architecture Ltd, one firm of quantity surveyors, Sanders O’Connor Ltd and one firm of consulting engineers, the Kramer Group, operating in Honiara.  Given the relatively low value of the consultancy work involved in completing the civil works for the ongoing Project and in preparing the Fourth Project and the distances involved in supervising the civil works, it is very unlikely that any foreign firm would be interested in setting up an office in Honiara.

2.4.2 Recommendations: It is recommended therefore that these local firms of consultants are used to complete the work under the ongoing Project and carry out any further preparatory for the Fourth Project.

3. COMMUNITY HIGH SCHOOLS

3.1 Islands Architecture Ltd and Sanders O’Connor Ltd were commissioned at the beginning of the year to produce final designs, working drawings and schedules of materials for the standard building designs produced by the Implementation Specialist in December 1998 for the proposed Community High School project.

3.2 A schedule of accommodation for a standard Community High School was discussed and agreed with the PIU and the Department of Education and standard designs were agreed for the classrooms and other facilities.  These will now form the basis for the facilities to be built at any Community High School whether they are funded by the proposed Fourth Project, by other donor agencies or by local communities.  The PIU will keep copies of the designs, working drawings and schedules of materials which will be freely available to any interested parties for use in constructing or extending any Community High School.

3.3 Production of the working drawings and schedules of materials for the standard buildings is well under way and should be complete by the end of June 1999.  Three variations of the standard designs are being produced: timber framed buildings set above ground level on steel posts; concrete block work buildings set on concrete floor slabs and foundations; and timber framed buildings set on concrete floor slabs and foundations.  All building types have ‘Colorbond’ corrugated steel roofs on timber purlins and trusses.

3.4 Two sets of drawings were reviewed: those for a timber framed classroom building set on steel posts and those for a concrete block classroom building.  Comments on the drawings are attached in Annex 1.

3.5 The main comments refer to the structural design of the timber-framed buildings set on steel posts.  It was felt that having trusses at 1-metre centres was excessive and that the diagonal timber boarding under the bottom member of the trusses would be oppressive.  The consultants were therefore asked to look again at the structural design for these buildings and see if there was another way of providing adequate bracing to counteract earthquakes and cyclones with trusses at 2-metre centres and without the diagonal boarding.

3.6 When all the drawings and the schedules of materials are complete, one set should be sent to the Implementation Specialist for final checking.

3.7 Discussions were held with the rest of the World Bank team and the PIU about the civil works component of the proposed Fourth Education Project.  It was proposed that one existing Community High School should be supported in each Province together with one in the Honiara Township boundaries giving a total of 10 schools.  This will be an initial phase and if it is successful, further schools could be built.

3.8 The survey of the Community High Schools carried out by IPU staff is at present being completed.  When it is complete, criteria for selecting the proposed project schools should be drawn up and the schools selected.  When this is done, the proposed schools can be inspected and a schedule of accommodation required to bring each school up to standard can be prepared.

3.9 Preliminary costings for the standard buildings were prepared during the last mission in December 1998.  Inflation since then has been around 8% and the revised costs are as follows:

· 2-Classroom Unit
SBD128,402

· Multipurpose Unit
SBD170,759

· School Toilets

SBD  12,960

· 3-Bed Staff House
SBD  61,115

· 2-Bed Staff House
SBD  50,246

3.10 These costs are based upon the present cost of construction by small, local contractors in Honiara.  When the Project schools have been selected and the number of new buildings required at each site is known, a more accurate costing can be done for the total cost of materials, labour and shipping for each school.

3.11 Discussions were also held about how best to implement the construction component of the project.  Given the problems experienced with the construction of schools for the Third Education Project using small contractors, it was agreed that a different, more cost-effective approach should be taken to construction in the Fourth Project.

3.12 The Implementation Specialist suggested that the project should be community based with experienced volunteer builders (possibly provided by VSO, UK) training and leading small teams of carpenters and builders in the construction of the school buildings.  This approach was used successfully in a British Government funded Rural Clinics Project in the early 1990s and it was agreed that the Implementation Specialist should speak to the VSO Field Office in Honiara to ascertain whether they would be interested in being involved in the project.

3.13 A meeting was therefore held with Ms Al Mather, the acting VSO Field Officer to discuss the project.  After discussion of the details of the project, Ms Mather stated that she thought VSO would in principle be interested in supplying volunteers to assist with project management and construction.  Other volunteer organisations such as those in Australia and New Zealand might also of course be interested in providing volunteers for the project.

3.14 The Implementation Specialist stated that there would probably be 10 schools constructed, one in each Province and one in Honiara.  The project would last for 3 years and he thought that one volunteer could build one school per year, depending on the number of buildings.  Therefore 3 volunteers would be required to construct 9 schools.  There would also be a need for a project manager to co-ordinate the project in Honiara.  He/she should be based in the IPU and will be required to purchase materials, tools and equipment, organise shipping and generally support the VSOs and their teams in the field.  He/she could also manage the construction of the school buildings in Honiara.

3.15 The project will probably start in August 2000 and the VSO to be based in the PIU would be required to be in place soon after the beginning of August in order to start ordering materials, tools and equipment and generally setting up the project procedures.  VSOs usually come into the country in August/September and January/February and when they arrive they undertake language training before they start their assignment.  The VSO project manager should therefore be recruited to arrive in the country in the August/September 2000 intake and the other three volunteers in the January/February 2001 intake.  Construction will have to be planned around the cyclone season (from November to April) as it is unwise to try and deliver materials during this period.  Construction should be planned to start therefore at the end of the cyclone season in April 2001.  If they are on site before this date then preparatory work such as organising and training craftsmen and organising the supply of local materials such as sand and aggregate could be started.

3.16 Sufficient funding must be allowed in the project for tools and equipment for the VSOs and their teams.  Transport for the VSOs will probably not be required as there will probably be only one site per Province.  Accommodation for the VSOs in each Province will however have to be provided and if it is likely that this will have to be paid for then funding for this must also be included.

3.17 The cost of each VSO to the Project will be as follows:

· Cost per VSO per year (including international 

             and local airfares, health, etc)



£12,000

· Local allowance per VSO per year

       SBD18,000


These are standard allowances for all VSOs and cannot be changed.

3.18 The VSO Field Officer said that she would be grateful if full details of the project could be sent to her when they have been agreed and full job descriptions for the VSOs.  Job descriptions were discussed and it was agreed that volunteers with building qualifications and/or 5 or 6 years experience in construction work would be required.  Some experience in working overseas would also be beneficial and the volunteers should also be able to work in fairly difficult circumstances and be able to get on well and work with local communities and builders.  They would also be required to carry out some on-the-job training of their teams.

3.19 A meeting was also held with Bobby Paterson at the Rural Water Supply and Sanitation Project.  The project will be installing water supplies for 120 schools over the next two years and when the locations for the Community High Schools to be supported has been decided, a further meeting should take place to see if any of the schools will be getting a water supply.  If they are not, a water supply component will have to be included in the Project.

3.20 Preliminary guidelines have been produced to assist the consultants in the production of the Construction Manual and these are attached as Annex 2.  These will be expanded and sent to the consultants at a later date together with guidelines for the production of the Maintenance Manual.

4. EDUCATIONAL RESOURCE UNIT

4.1 The site of the works was visited and progress as at June 11th 1999 was as follows:

· Excavation complete and reinforced concrete foundation beams cast 95%.

· Bases for steel columns cast 100% and holding down bolts cast in position.

· Starter bars for wall reinforcement complete 100%.

· Reinforcement for concrete columns in progress.

· First fix soil and waste pipes fixed.

· Back-filling and compaction of under slab area in progress.

4.2 Meetings were held on site and at IPU to discuss the progress of the works with the contractor, Laufanua and Sons, the architects, Islands Architecture Ltd, the quantity surveyor, Sanders O’Connor Ltd and the IPU.

4.3 There have been problems that have affected the progress of the work the most important of which are: the delay caused by the failure to apply for planning permission, the contractors lack of credit with local building material suppliers and his inability to obtain a letter of credit to enable him to order necessary materials from overseas.

4.4 There has been one extra agreed to the contract so far which is additional excavation and concrete to the foundations because of poor ground conditions.  This will cost an extra SBD48,000.  The price that the contractor is paying for pre-mix concrete is also higher than that allowed for in his tender at SBD520m³ as against SBD500m³ and the contractor will probably claim for an increase in price at the end of the contract under the fluctuations clause.  However, this claim should not exceed SBD10,000, the septic tank and soakaway are being omitted saving a total of SBD10,000 and there is a SBD20,000 contingency sum.  The quantity surveyor stated that, as long as there are no more unforeseen extras, the increase in the contract sum is likely to be around SBD50,000 or 5% of the original contract sum.  

4.5 The IPU would like to omit one toilet and add a shower.  This is unlikely to cost very little if anything extra but the consultants would like an instruction as soon as possible in order that they can instruct the contractor.

4.6 The contractor admitted that he had cash-flow problems and asked if his suppliers, both local and overseas, could be paid direct.  The consultants stated that this would cause them a lot of extra work in monitoring payments, etc.  They also stated that they were already incurring a great deal of extra work in advising and assisting the contractor in managing the work.

4.7 The problem of paying for the overseas materials was discussed at length.  It was agreed that payment could be made direct from Washington for the materials but that some sort of guarantee would be required before payment was made.  

4.8 After further discussion it was agreed that probably the best course of action would be to enter into a management contract with the consultants in order that they can officially manage the work and make payments to suppliers, both locally and overseas.  The consultants were asked therefore to make a financial proposal for carrying out this work and their proposal, in the sum of SBD30,000 is attached as Annex 4.

4.9 It is recommended therefore that, given the present unrest in the country, Islands Architecture Ltd and Sanders O’Connor Ltd are appointed construction managers for the project in order that both the overseas and the locally available materials can be ordered as soon as possible and the project completed.  The contractor still has work that he can get on with such as completing the back filling and placing the concrete for the ground slab.  He will then be able to start the superstructure block work if he leaves openings for the structural steelwork.  He will however require the steelwork soon and ordering, shipment from Australia and fabrication of the steel frames will obviously take some time, possibly as much as 2 months.  The consultants stated that there was a good steel fabricator working locally and therefore fabrication of the steel frames would not be a problem.

5. LUASALEMBA PROVINCIAL SECONDARY SCHOOL

5.1 Luasalemba PSS is the only secondary school in Temotu Province and is located on Nendo Island, the main island in the Province.  The Province is very remote and access by both sea and air is difficult.  The school buildings are very dilapidated and the intention was to renovate them and construct some additional buildings.

5.2 The buildings that are to be renovated consist of:

· 5 Classroom buildings

· 1 Home Economics building

· 1 Industrial Arts building

· 7 Boy’s Dormitories

· 3 Girls Dormitories

· 1 Administration building

5.3 The additional new buildings consist of:

· 2 Science Classrooms

· A new Dining Hall and Kitchen

· A new Library

· A new House for the Head Teacher

· 4 new Toilet Blocks

5.4 There are 8 permanent Teacher’s Houses that are not being renovated and 13 Leaf Houses that were to have electric lights and sockets installed.  There is also an existing Dining Hall that is to be demolished and a Chapel and Library that are not to be renovated.  The electrical and water reticulation was to be renewed and a new generator and water storage tank installed.

5.5 The original contractor for the work at the school defaulted and his contract was terminated in September 1996.  Arrangements to complete the construction work were delayed by legal issues and by delays in Central Tender Board decision making.

5.6 Some work was carried out before the contract was terminated namely: the 3 Girl’s Dormitories were renovated; the framing for the Head Teacher’s house was completed; the floor slabs for 1 Toilet block was cast; ¾ of the floor slab for the new Dining Room was cast and 1 Boy’s Dormitory was partly completed

5.7 The IPU agreed a budget and a package for completing the work in April 1999 which was as follows:

· Labour 


324,077

· Electrical 

360,000

· Plumbing

  25,000

· Insurance

  25,000

· Materials
          1,295,309

· Timber


241,000

· Shipping

191,500

· Loading/unloading
  24,000

· Supervision:

Architect
209,000

Expat CoW
223,000

IPU CoW
  21,600

· TOTAL

          2,939,486

5.8 The work was to be co-ordinated by Pacific Project Architects, the consultant architects for the project.  The construction was to be carried on a labour only basis by five small contractors based in Temotu Province supervised by an expatriate Clerk of Works employed by the architects and a local Clerk of Works provided by the IPU.

5.9 Separate contracts were agreed for the supply of building materials, timber and for shipping the materials to the site.

5.10 The position has now changed in that, because of cost overruns in other parts of the project, there is not sufficient funding available to complete all the works.  A total of approximately SBD 1.5 million is available to cover the cost of materials, timber, construction, transport, supervision, etc.

5.11 Discussions have been held with the IPU, Pacific Project Architects and Sanders O’Connor about revising the scope of the work and it has been agreed that the renovation work, worth approximately half of the value of the contract, should be completed together with the Toilet Blocks and if possible, the Head Teacher’s house.  The water reticulation should be installed but the electrical reticulation and generator should be omitted.  If there is sufficient funding available when the rest of the work is complete, the electrical reticulation can then be completed if solar power is not then available (see 6.17 below).  

5.12 The scope of the works as of two years ago is attached as Annex 3.  This will now have to be revised and it has been agreed with Sanders O’Connor that they should visit the site, re-measure the renovation work and prepare a revised schedule of materials in order that the necessary materials can be ordered as soon as possible (see Annex 2 for the cost of this work).  In order to avoid the cyclone season and complete the work by June 2000, the materials need to be ordered and delivered to site by September 1999 at the latest.  

5.13 When this re-measurement exercise is complete it will be possible to establish exactly what work it will be possible to complete under the ongoing Project and what work it will be necessary to complete under the proposed Fourth Project.

5.14 The construction period for the renovation work and the construction of the new Toilets has been estimated at 8 months.  It is intended to use 4 or 5 local contractors to carry out the work on a labour only basis and it is thus imperative that an expatriate supervisor is based on site for the entire construction period.  A lump sum has been agreed with Sanders O’Connor to cover the cost of the supervision (see Annex 4).  It is not now felt necessary for the IPU to provide a Clerk of Works.

5.15 A revised budget for the work to be carried out has been agreed as follows:

· Renovation and construction work
1,000,000

· Shipping (two trips)


   150,000

· Preparation of revised scope of work
     29,650

· Expatriate Supervisor


   100,000

· Consultants trips to site


     90,000

· Contract management


     48,000

· Pre-contract activities


       9,600

· Contingencies



     50,000

· TOTAL




1,477,250

5.16 The renovation and construction work should include the cost of all building materials and timber, the internal wiring and plumbing, the cost of the external water reticulation and water tank and insurance.

5.17 There is a possibility that an external donor will provide solar panels, batteries, etc to  provide light and power to the school buildings.  If this is the case, it will not be necessary to provide any electrical reticulation or wiring to the building (it should be noted that the existing generator at the school is not now working).  The PIU should therefore discuss this possibility with the Solomon Islands Electricity Authority as soon as possible.  

5.18 Sanders O’Connor should therefore be commissioned as soon as possible to carry out the re-measurement work in order that the necessary materials can be ordered.  Pacific Projects Architects should also be commissioned to re-negotiate with the contractors in Temotu Province a revised price for the renovation and construction work, to hire an expatriate supervisor, to order the materials and timber and to supervise and manage the work.

5.19 The shipping contract should also be re-negotiated, preferably with Alcol Shipping who have a large landing craft which could well manage the reduced load in two shipments and who are willing to undertake the loading and unloading.

ANNEX 1:
REVIEW OF WORKING DRAWINGS FOR COMMUNITY HIGH SCHOOLS

1. GENERAL

1.1
Omit cyclone bolts to all classroom buildings and extend 100 x 100 posts top and bottom (at 2- metre centres) and bolt them to rafters at top and floor bearers at bottom.

1.2
Check structural calculations and if possible omit trusses at 1 metre centres (leaving trusses at 2 metre centres) and increase depth of purlins if necessary.

1.3 
Indicate size and gauge of cyclone straps and size, gauge and number of nails.

1.4
Indicate size of galvanised angles to steel foundation posts.

1.5
Reduce if possible number of foundation posts from 6 rows to 5 rows at 1.75 metre centres.

1.6
Dimension floor overhang to timber buildings.

1.7
Provide typical internal elevations showing diagonal boarding.

1.8
Indicate length of roof sheets to all buildings and size and type of all roof flashings.

1.9
Re-examine method of roof bracing and if possible omit diagonal boarding and provide alternative method.

1.10
Increase size of frames, ledges and braces to doors and shutters, provide diagonal bracing to shutters and check direction of diagonal bracing to doors.

1.11
Provide details of all hardware.

1.12
Plywood to worktops to be marine plywood 18mm thick.

1.13
Indicate details of supply pipes to sinks including taps, stopcocks, etc.

1.14
Indicate positions of chalkboards and pinboards and provide details of framing, fixing, etc.

1.15
Provide details of rails to verandas and revise details of rails and posts to steps as agreed.

1.16
Revise details of stands to water tanks and move position of tanks inwards to allow vertical pipe from gutter.  Provide details of gutters and fixings.

1.17
Indicate length of roof sheets on drawings and position and size of roof purlins.

1.18
Roof sheets to be 3 metre long with adequate laps.  Purlin centres to be 900mm maximum. 

Specify size, guage and finish of roof flashings.  Add barge flashings.

1.19
Add bracing externally to roof truss overhangs as agreed.

1.20
Revise the external wall framing details (Detail A1).

2. CONCRETE BLOCK BUILDINGS

2.1
Revise roof timber details as above.

2.2
Check and revise as necessary fixing of trusses to top of walls.

2.3
Check and revise as necessary fixing of purlins at gable end and cross walls.

2.4
Omit railings to entrance verandas (floor height to be 300mm above ground level) and provide steps to whole length of verandas.

2.5
Indicate gable walls and cross walls on ceiling drawings.

3. STAFF HOUSES

3.1
Omit louvre windows and provide shutters as in classroom buildings.  Lower cill height to 750mm.

3.2
Check and revise as necessary all connection details between posts, bearers, joists, walls and rafters.  Provide bolted connections where possible.

3.3
Provide 1:20 scale sections through houses.  Adjust floor levels, roof heights and angles to provide consistent roof angle over main rooms and verandas.

4. LATRINES

4.1
Check and revise as necessary all roof fixings to be cyclone resistant.

4.2
Provide structural details and sizes for pre-cast floor slabs.

4.3
Check calculations and provide upstand beams to carry walls over pits.

4.4
Provide plans at pit level indicating size of pits, walls, etc.

4.5
Check and revise as necessary all roof timber fixings.

4.6
Indicate fixings of vent pipes and provide aluminium fly-screen and fixing to top of vent pipe.

ANNEX 2: 
GUIDELINES FOR THE PRODUCTION OF THE CONSTRUCTION MANUAL FOR COMMUNITY HIGH SCHOOLS

A. INTRODUCTION

1. AIMS

1.1 The aim of this manual is to provide a step by step guide to extending or constructing a Community High School using the standard building designs that have already been prepared.

1.2 The guide assumes the use of either timber or concrete and concrete blocks for the buildings and is thus divided into sections.

1.3 It should be used in conjunction with the working drawings for the standard buildings produced by Island Architecture Ltd and the schedules of materials produced by Sanders O’Connor Ltd.

B. SITES

1. SITE SELECTION

1.1 The site selected should provide adequate space for:

· The initial school buildings and any possible future extensions including staff houses.

· Latrines for staff and students.

· A safe recreation and assembly area.

· A school vegetable garden and orchard.

1.2 The site should be within walking distance of a village or settlement and should:

· Be as level as possible.

· Have good uniform soil conditions in order to avoid expensive foundations avoiding soft marshy ground or rocky areas.

· Provide easy access both for construction and pupils.

· Be naturally well drained to avoid the possibility of flooding.

· Be situated away from roads carrying vehicular traffic.

· Have access to a safe water supply.  If it is necessary to sink a well to provide water then the well should be kept 30 metres away from any latrines, septic tanks or soakaways.

1.3 A good site for a Community High School would therefore be on the edge of a village set back from the road with a flat area on which to place the school buildings.

1.4 The site would slope gently in one direction to a swamp where a vegetable garden could be established and on the edge of which a well could be sunk and also have access to a large flat area that could be used as a playing field.  See figure 1.

2. SITE LAYOUT

2.1 All school buildings and staff houses should be oriented to face north/south (i.e. with the line of the roof ridge running east/west) in order to reduce the amount of sunshine entering rooms through windows.

2.2 Classroom buildings should be placed at the rear of the site with playing fields, gardens, etc at the front in order to give privacy to the classrooms and keep them away from any vehicular roads.

2.3 Latrines should be placed away from the entrance to the site and boys and girls latrines should be separated.

2.4 When planning the layout, adequate space should be allowed for the storage of bulk materials such as sand and stone during the construction process.

2.5 Buildings should not be placed in a hollow where water will collect or on soft, wet ground.  It should be possible to run storm water drains away from the buildings.

2.6 Buildings should not be placed too close to large trees whose roots could damage foundations or whose branches could damage the roof or too close to thick bush that will reduce the amount of breeze.  Trees should however be retained if possible to provide shade and some protection from high winds.

2.7 Classrooms should not be built too close together to avoid the noise from one classroom interrupting teaching in other classrooms; there should be a minimum of 20 metres between classrooms.  See Figure 2.

3. SITE PREPARATION

3.1 The whole site must be cleared of sufficient vegetation that the buildings can be positioned and set out while retaining any trees that it is desired to keep.

3.2 As stated above, the buildings should if possible be oriented to face north/south even if this means that the buildings are not at the same level.  This can most easily be done by using a compass but if this is not available then the construction supervisor  should stand on site with his arms stretched out and his right hand pointing to where the sun rises and his left hand pointing to where the sun sets.  He will then be facing north and the veranda or entrance elevation should face in this direction.  The roof overhangs should then keep the sun off the long walls and the windows for most of the school day.

3.3 The buildings should then be roughly positioned on the site and pegs driven in at the four corners.

3.4 The area to occupied by the building and a working area at least two metres wide all round should be stripped of any top soil and vegetable matter and the soil piled up for future use.

3.5 All roots must be dug out and removed together with any termite nest found in the area of the building to prevent subsidence and termite attack later.  See Figure 3.

4. SETTING OUT THE BUILDINGS

4.1 Having cleared the site and established the position of the buildings, the buildings must then be set out.

4.2 Profiles made from sawn timber or straight bush-sticks are erected at the corners of and about one metre away from, the buildings.  The profiles consist of vertical members driven into the ground with horizontal members nailed to the outside of the top.  The length of the top members will depend on the width of the foundations.

4.3 The position of the outside corners of the buildings are then marked on the top of the horizontal member of the profile using a long tape.  The corner positions are established, nails driven in at the marks and the building outline checked for square before proceeding with the rest of the setting out.  This is most important.
4.4 The building can be checked for square in a number of ways.  The simplest way is to check the diagonals (from one corner to the corner diagonally opposite).  If the building is square then both diagonals must be equal.  A large builder’s square can also be used but is not so accurate.  Whichever method is used, the dimensions must be adjusted until the building is square.  See Figure 4.

4.5 The detailed setting out of the buildings and the remainder of the construction process will vary depending on the construction materials.  The construction of timber framed buildings set on steel posts and raised above ground level is examined first.

C. TIMBER BUILDINGS ON STEEL POSTS

1. DETAILED SETTING OUT

1.1 After the outside corners of the buildings have been set out, the remainder of the profiles can be fixed.  They will be required for setting out the positions of all steel posts and their concrete foundations.  The profiles should be in line and level.  I f the ground slopes, each profile should be levelled and stepped down for the adjacent one.  Opposite profiles should be levelled across the building.  See Figure 5.

1.2 The position of all foundations and the centre-lines of the steel posts can then be measured off using a long tape, starting at the corners and nails driven in to mark the positions.

1.3 Long lines are then tied to the nails marking the outside of all the foundations and the outlines marked on the ground using a plumb bob or long level and sand or by cutting with a spade.

1.4 When the profiles are complete, the floor level and the level of the top of the steel posts will have to be determined.  The floor level on the standard drawings is shown as being 925mm above ground level.  If the site slopes this height will obviously vary.  A stout post should be knocked into the ground outside the limit of the building so that the top is at floor level forming a datum point.

2. FOUNDATIONS

2.1 The 300 x 300 x 600mm deep pits for the concrete footings can then be excavated.  It should be noted however that, if the site slopes, the length of the steel posts will vary from that shown in the schedules of materials and this should be remembered when ordering the posts.  See Figure 6.

2.2 The pits should be excavated until firm soil is reached.  The minimum depth should be 600mm.

2.3 The bottom of the pits should be undisturbed and left smooth and free of debris and  water.

3. FIXING THE POSTS

3.1 A minimum of 100mm of concrete (mix: 1 cement, 3 sand and 6 stone) or sufficient to bring the top of the concrete in all pits to the same level, should be poured into the bottom of the pits.

3.2 When the concrete is firm, the steel posts can be positioned on top of the concrete using the lines fixed to the profiles on the centre-lines of the posts.  The tops f the posts should be level.  If they are not they should be adjusted at this stage with stones beneath the base plates until they are.

3.3 The steel posts should be lined up and propped in position using timber battens or poles and then the remaining concrete should be poured around the posts.  The top of the concrete should be raised 50mm above ground level around the posts and sloped down to ground level at the outside.  See Figure 7.

3.4 The concrete should be covered and left to cure for 7 days before any further work is carried out.  See Figure 7.

4. FIXING THE FLOOR BEARERS & VERTICAL POSTS

4.1 When the concrete is cured, the floor bearers can be fixed.  The bearers should be cut to length if necessary and then bolted to the posts with 2No 16mm galvanised bolts.  The bearers should cantilever 150mm from the outside posts and should be lapped at the centre posts and bolted through the two bearers and the post. The floor bearers should be level along the length of the building.  See Figure 8.

4.2 When the bearers are fixed, the vertical posts can be fixed at 2 metre centres.  The posts should be cut to length if necessary and drilled for 2No 16mm bolts at the top and bottom.

4.3 The posts can then be offered up to and bolted to the floor bearers with 2No 16mm bolts.  The posts should be set plumb and propped while they are being bolted.  When they have been bolted the props should remain in place and the posts should also have temporary braces fixed.  See Figure 9.

5. FIXING THE ROOF TRUSSES & PURLINS 

5.1 When the vertical posts are fixed, propped and braced, the top members of the roof trusses can be fixed.

5.2 The top members should be cut to length and those for the trusses at each end of the building should be placed in position, levelled and fixed.

5.3 When the top members of the two end trusses are fixed, lines should be fixed running taught between the two end trusses and the top members for the remaining intermediate trusses fixed.  See Figure 10.

5.4 The bottom and bracing members for all the trusses can then be fixed.  Fixings must be carefully carried out using ‘Nailon’ plates??? The trusses will require temporary bracing until the building is completed.

5.5 When the trusses are complete, the purlins can be set out with nails fixed at each end and fixed with cyclone straps and the correct number and size of galvanised nails.  See Figure 11.

5.6 The top and bottom purlins should be fixed first and two diagonal lines tied from opposite corner to opposite corner to check that the roof is straight, flat and level.  The lines should just touch in the middle.  If they do not then the purlins must be adjusted until they do.  See Figure 12.  The intermediate purlins should then be fixed at 900mm centres.   

5.7 After the purlins are fixed, the end barge boards and the fascia boards at back and front should be fixed.

5.8 Chicken wire should then be stretched over the purlins and fixed and then ‘sisalation’ insulation laid and fixed over the chicken wire.  

5.9 The ‘Colorbond’ roof sheets should then be fixed.  The direction of the prevailing wind in the main rainy season should be established and the roof sheets should be laid into the wind to minimise the possibility of rain being driven under the roof sheet laps.  If the prevailing wind is from the west or south-west, then the first roof sheets should laid at the east end of the building.

5.10 Before starting to lay sheets, straight boards should be fixed to the bottom purlins and lines stretched between them parallel to the face of the building to mark the lower edge of the roof.  A line should then be taken up to the ridge at right angles to the lower line at the end where sheet laying will start which will mark the line of the verge against which the first sheets should be laid.  See Figure 12.

6. FIXING THE ROOF SHEETS

6.1 Care must be taken when fixing the sheets that adequate side and end laps are given to reduce the likelihood of leaks.  With 2No 3 metre sheets as indicated on the drawings there should be 350mm end lap and there should be a minimum of 1½ or 2 

corrugation side lap depending on the type of sheet.  All fixings must be through the top of the corrugations.

6.2 The first lower sheet should be fixed as described above making sure that the bottom and side edges are parallel with the lines previously fixed.  Fixing the remaining sheets can then proceed, the bottom sheet in each line being fixed first.  It is useful to have one man on the ground to sight the sheets as they are laid to make sure that they are in line before fixing.  See Figure 13.

6.3 When both sides of the building have been roofed, the ridge piece can be fixed starting at the same end as the sheets and the barge flashings at each end.  If the flashings can be riveted rather than screw fixed then a more watertight finish can be achieved.

7. FLOOR BOARDS, WALL FRAMING & CLADDING

7.1 When the roof sheets have been fixed, the floorboards and the remaining wall framing and cladding can be fixed in the dry.

7.2 Floor joists should be fixed to the floor bearers at 450mm maximum centres using 2No ‘Z’ nails at each junction and then the remaining external and cross wall framing should be fixed as shown on the drawings.  Openings for windows and doors should be trimmed as indicated.

7.3 Floorboards should then be fixed together with the internal and external timber cladding and skirtings.  All internal cladding should be fixed diagonally at 45° to act as bracing, nails to be as specified.

8. WINDOWS & DOORS & OTHER FINISHES & FITTINGS

8.1 Window and doorframes should be fixed into the openings left for them and then the doors and shutters fixed.

8.2 Ceiling battens should be fixed to the bottom of the top truss members and ‘Caneite’ ceiling panels fixed below the top truss member as shown on the drawings.  If Caneite ceilings are too expensive, local mats can be substituted.

8.3 Any worktops, benches, shelving, etc should now be fixed together with sinks, water supply and waste pipes, and any fittings all as shown on the drawings.

8.4 Chalkboards and pinboards should also be fixed as shown on the drawings.

9. EXTERNAL WORKS

9.1 Any external works such as soakaways, storm-drains and paving should now be constructed.  
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