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Introduction
This workbook has been developed for the Building Inspectors workshop held at the Cortsland Hotel in Antigua from January 15 to 26, 2001. The workshop is part of the Post Georges Disaster Mitigation Project (PGDM) which is being financed by the United States Agency for International Development and executed by the Organization of American States. 

Building Inspectors are expected to concentrate their efforts on reviewing the plans for buildings and developments within the scope of the Building Guidelines, the use of which is mandatory is Antigua and Barbuda and in St. Kitts and Nevis. Plans for developments beyond the scope of the Guidelines should be reviewed by engineers and architects with experience in designing major projects. The Inspectors however will be expected to determine whether all developments for which development permission is sought are being planned and sited in accordance the requirements of an approved development plan or in accordance with policy guidelines of the Development and Planning Boards. The workbook therefore includes basic information on those issues to be examined by the Building Inspectors.  

The workbook does not deal with major engineering or architectural issues, but concentrates on bringing to the attention of the Building Inspectors those issues which should be resolved at the planning stage, in order to make a single or two storey house “safe” from the effects of high winds and moderate earthquakes. The installation of electricity, water supply and gas services is not included in the workbook. These are specialist items which are referred to in the Guidelines but which are normally dealt with by the specialist Government agencies or private sector companies. The Inspectors will be expected to send the plans submitted for development permits to the relevant agency for its approval or otherwise of the installation of the specialist items, and to coordinate field inspections with the those of the agency.  

Each of the major design and construction items to be reviewed is examined briefly in the workbook and questions based on common concerns are asked. The Inspector will answer the questions with the background of the information provided by the regulatory documents and supplemented by information gathered from the other documents and discussion lectures given at the workshop.       

In using the workbook the Building Inspector will be expected to answer the simple questions asked and to provide the specific references for the answers given. There have been many instances where Inspectors provide answers to problems noticed in the construction process which are not in accordance with the requirements of the Code or Building Guidelines or the building regulations. The workbook  requires all answers to be rooted in the legislation. In this way the Inspectors will become familiar with the responsibilities imposed by the legislation and will be able to make decisions which will assist the process of improving the quality of residential buildings.    

The principal documents which the Building Inspectors must consult are:

-
Building Regulations of St. Kitts and Nevis (annexed to this workbook)

-
Development Control Regulations of Antigua and Barbuda

-
Building Guidelines of St. Kitts and Nevis and of Antigua and Barbuda

-
Building Guidelines specially prepared for this workshop and containing information on planning issues

-
Procedures for the examination of plans and inspection of construction

-
Compliance (from St. Kitts and Nevis Development Control and Planning Bill 2000, appended to the General Procedures for Examination of Plans and Inspection of Construction)  

A.
Planning Issues
General Precautions
Building inspectors examine the siting of buildings and make judgements about the appropriateness of the site for the building being proposed. Where there is an approved development plan the building site, usage and type must be in accordance with the development plan. Where there is no approved development plan judgements must be made based on the current usage of the land and the suitability of the site for the proposed development. 

The sizes of lots and setbacks are usually given in the legislation and this information can be found in the annex to the Guidelines.

The Building Inspector cannot make adequate judgements on proposals for major projects such as construction on reclaimed land or construction on beach land without adequate information. A list of requirements that developers must meet is given in the annex to the Guidelines.      

Questions to be answered
A1.
What information should the developer supply before you assess the plans of a subdivision development?

A2.
What issues would you examine?

A3.
What regulations and standards would you consult?

A4.
What are the minimum sizes of lots for low density, middle density and high density owners

A5.
What sewage disposal system would you accept for a subdivision of 50 lots and why

A6.
What should be the minium widths of access roads for the subdivision and what should be the minimum radii of roads at junctions

A7.
What residential densities would you accept

A.8
What are the minimum room sizes for a house 

A9.
What are the acceptable ceiling heights

A10.
What are the legal setbacks for a house from:

a)
Main roads?

b)
Secondary roads?

c)
Access roads?

A11.
What studies would you require for marina developments?

A12.
What studies do you require for developments on reclaimed land?

A13.
What are the legal setbacks for developments on the sea shore?

A14.
What studies will you require for assessing the plans submitted for development approval for construction of :

-
a hotel on the beach?

-
a desalination plant?

-
a sewerage treatment plant?

-
a development on reclaimed land?

A15.
How long should it take an Inspector to examine construction of a 1200 sq.ft. house?

B
Hurricane and earthquake resistant construction

General
Hurricanes are high winds
 which cause disasters when developments are not properly constructed, or where the land use is such that the natural drainage of the land is affected. Land slides and changes to river courses are effects of heavy rainfall which accompany storms. These events become disasters only if developments are adversely and significantly affected. Where there are no developments land slides and river changes are not disasters.

Building inspectors must therefore be aware of the potential disaster where buildings are not constructed properly and where the sites chosen are in flood plains. 

Earthquakes create violent and rapid movements of the ground and of any structure placed on the ground. Light weight buildings generally survive better than heavy concrete block buildings.  All buildings must be securely fixed to the ground and all parts of the buildings must be securely fixed to the building frame, or to adjacent components, so that they would not be loosened by the earthquake and lead to a disaster. 

The building inspector must therefore examine the drawings to see whether the designer has taken steps to tie all parts of the building together and to tie the building firmly to the ground.

Questions to be answered

B1.
What is a hurricane and at what wind speeds, and averaged over what period, would a storm become a hurricane? 

B2.
What precautions should a builder take when a hurricane watch is announced?

B3.
In examining the drawings for a house would you recommend the installation of  hurricane shutters, and if so, what type would be appropriate and how should the shutters be fixed?

B4.
Hurricane winds create suction forces over most of the external surfaces of  buildings. Light timber buildings would tend to be blown upwards and timber walls blown outwards more easily than heavy buildings of concrete blocks. All timber members should therefore be fastened together with sturdy hurricane clips and the building itself fastened to foundation walls with metal straps. Would you expect to see the straps shown on the drawings?

B5.
The shape of a building has an effect on its resistance to hurricane and earthquake loads. What shapes would you consider to be the most appropriate? 

B6.
How should a concrete block building be reinforced to provide some resistance to earthquake forces and to prevent collapse of the building

C
Foundations

General precautions


The purpose of foundations is to support the building and prevent the building from sinking into the ground, or from rising in the event of overturning or lifting forces, or from breaking if there is unequal settlement. The designer and the builder should therefore know what the ground itself can support with what type of footing. Limestone can support more load than clay and silts.

In the islands represented by participants to this workshop there are many different types of soil on which buildings have to be placed.  Building inspectors should therefore pay a site visit to the lot on which the house is to be constructed to see and judge the type of soil which has to support the building safely. This will allow the inspector to judge whether the footing proposed by the designer will be adequate. 

Questions to be answered
C1.
How would you assess the type of soil on which a building is to be constructed? 

C.2
If the soil is clay what precautions should be taken?

C3
If the soil is sandy what precautions should be taken?

C4.
If the soil is rock what precautions should be taken?
 

C5.
What should be the size of the footing for a small concrete block house on normal soils?  Is the size shown in the Guidelines adequate for support of a small house on clay soils and if not, what size would you recommend?

C6.
What reinforcement should be in the foundation?


C8.
In inspecting the foundation what will you look for?

D.
Floors
General precautions
The ground floor should be constructed to be above flood level. The Inspector should examine the contours of the site to see whether the house will be in a valley which would tend to channel storm water through the building.  

Timber floors are generally made up of floor joists which sit on a floor beam or sill, and timber flooring of 3/4"x 6" pitch pine or 3/4" or 5/8" plywood.

Concrete floors are generally placed on fill material or if suspended are placed on concrete beams which sit on a concrete sill.

Sections B and C of the Guidelines show appropriate details

Questions to be answered
D1.
What should be the minimum level of the ground floor above the ground?

D2.
For a timber floor, how should the floor be connected to the foundation?

D3.
What should be the sizes and spans of main floor joists for a timber floor?

D4.
How should the joists be connected to the main beam or floor sill, and how should he sill be connected to the foundation structure?

D5.
Would you expect to see connecting metal straps shown on the drawings? 

D6.
For a concrete floor what would be the composition of the fill material beneath the floor?

D7.
How should this material be compacted?

D8.
What should be the thickness of the concrete floor and what reinforcement should it contain?

D9.
If the floor is suspended, what should be the structure supporting the floor ie: sizes and reinforcement for supporting beams and joists assuming that the house is about 800 sq. ft in area and has a span of 15 ft.?  

D10.
What should be the thickness of the concrete floor and what reinforcement should it contain?

E.
Walls
General precautions


For a timber house the walls are generally made up of a timber frame with uprights (studs) and horizontal members (sills and wall plates). Bracing of the frame is necessary to prevent racking.

Wall cladding for a timber house must be strong enough so that the high winds will not pull the cladding away from the frame and the cladding itself must be securely fixed to the supporting frame.

The light timber house will have to be firmly fixed to the foundation structure and the foundation structure itself must be heavy enough to prevent the building  from being lifted up by the high forces.

Concrete block walls must be constructed properly to be able to withstand the horizontal suction forces.

Questions to be answered
E1.
Sometimes you will see concrete block walls destroyed by hurricane winds. Why do you think this happens? What can be done  to prevent this?   

E2.
What should be the preferred sizes of concrete blocks for exterior and for interior walls for a small house?

E3.
What reinforcement should there be for the concrete block walls. Describe the size and spacing of vertical reinforcement and size and spacing of horizontal reinforcement?

E4.
What are the appropriate laps for reinforcement bars of:

1/2"  diameter?

1/4" diameter?

3/8" diameter?

5/8" diameter ?

E5.
The vertical bars should be continuous from foundations to roof ring beams. Should this detail be shown on the drawings?

E6.
There should always be a ring beam on the top of concrete block walls. The rafters are fixed to the ring beam. What should be the size of the ring beam?

E8.
How should the rafters be fixed to the ring beam?

E9.
A lintel bridges the gap left by the insertion of doors and windows. What are the appropriate sizes of lintels for a concrete block house? 

E10.
How far should the lintel be carried over the gap into the adjoining walls?

E11.
Generally what should be the quality of the concrete used for the concrete work for small buildings?

Timber buildings
E12.
For timber buildings, what sizes would you recommend for:

a)
the main frame uprights?

b)
intermediate studs ?

c)
wall plates?

d)
lintels or headers?

e)
sill plates?

E13.
How should these members be connected?

E14.
What material would you recommend for the cladding of a house?

E15.
How should the material chosen be fixed to the supporting frame?

F.
Roofs
General precautions
The roof is generally the most vulnerable part of the house to high wind forces. The roof is easily blown off if it is not properly constructed. Hip roofs are less vulnerable than gable roofs and roof overhangs should be kept as short as needed to support roof gutters. 

Sections B and C of the Guidelines provide information on the proper design of roofs for “safe” construction  

Questions to be answered
F1.
For light weight roofs on small houses what roof pitches would you recommend?

F2.
The roof structure itself should be capable of withstanding all applied forces. What should be the minimum sizes of the timber rafters and ridge beams for a roof spans of 

a)
15 ft?

b)
20 ft?

c)
25 ft.?

And with a rafter spacing of 2 ft.

F3.
What should be appropriate size and spacings of purlins for support of galvanised steel sheeting?

F4.
What gauge of galvanised steel sheeting would you recommend be used for houses?

F5.
What gauge of aluminum sheeting would you accept?


F6.
Should the sheets be fixed by nails or screws? 

F7.
Where should the fixings be placed

i)
for arc-tangent profiles?

ii)
for trapezoidal profiles? 

F8.
How would you connect the rafters to the ring beam?

G.
Fire resistance


General precautions
The risk of fire is always present where there is an open fire for cooking or for lighting. Som building materials burn more readily than others. The fire resistance of some of the common house building materials is listed in the Guidelines.

Building inspectors should be aware of the more flammable materials being used and recommend the use of other materials considered to be safer.

Questions to be answered

G1.
Where do you expect domestic fires to originate and what precautions should be taken?

G2.
What materials would you recommend for use as partitions in a house in which there may be persons not capable of escaping quickly in the event of a fire? 

G3.
What materials should not be used for ceilings?

G4.
Would you recommend that doors and windows be opened inwards or outwards?

G5.
How much time would be needed for most people to escape from a fire starting in the farthest corner of a 1200 sq ft house? 

G6.
Should partition walls be carried up to the ceilings, and if so why? 

H.
Steel buildings
General precautions
Steel framed buildings are generally used for commercial and industrial buildings and as such are beyond the scope of the Guidelines. However there are many house building systems using steel frames now on the market and it becomes necessary to be aware of the conditions under which steel frames can be safely used.

In general a steel framed house should be resistant to most hurricane winds if properly constructed. The same precautions taken for a timber framed house are relevant for a steel framed house. All parts of the frame must be firmly connected to each other and the frame must be firmly connected to the foundations and to the ground.  

The roof and wall cladding must also be constructed as shown in the Guidelines, and special attention must be paid to rust proofing the steel components.

The Building Inspector must require the developer to provide written proof that the building as designed will be resistant to hurricane forces and that the steel frames will be resistant to the corrosive environment of the area in which the building is to be constructed.

Questions to be answered

H1.
How is the building being fixed to the foundation?

H2.
What is the weight of the foundation? Is this weight adequate to prevent the building from being overturned by high winds?

H3.
How is the wall cladding fixed to the steel frame?

H4.
Is the frame braced to prevent racking?

H5.
Is the thickness of the members enough to prevent the members from being torn during a hurricane? 

H6.
What precautions should be taken to resist corrosion?

H7.
Should the steel frame of a house be protected from fire, and if so what fire resistance method should be used?

I
Plumbing

General precautions
For a small house the plumbing requirements are for the installation of a water closet and lavatory basin, water for use in a kitchen, drainage systems for the water closet and kitchen, and roof drainage systems. The siting and construction of the septic tank and soakaway pit or tile field is an important consideration. The design of the septic tank and soakaway must be approved by the  Ministry of Health

Care must also be taken to ensure that there is adequate separation between the potable water lines and the sanitary waste lines.

Questions to be answered


I1.
Where should the septic tank and soakaway be located in relation to

i)
the site boundaries

ii)
the house

I2.
What should be size of a two compartment septic tank for a building with occupancy of four persons? How is the size calculated?

I3.
How would you ensure that there is no connection between the sanitary lines and the potable water lines?

I4.
How would you calculate the size of the water cistern or tank?

I5.
How should the water cistern be constructed? If of concrete what would be the wall thicknesses and reinforcement?

I6.
Where should the water cistern be located in relation to the house?

J.
Compliance
The building regulations require that before a building is constructed a building permit be issued for the construction of that building.

The regulations also gives the Board the authority to issue enforcement notices to the owner or builder of a building which is being constructed before the issuance of a building permit for that building or in the event the construction is not in accordance with the plans approved by the Board.

The building inspector has the responsibility to examine the construction and to determine whether the construction is in accordance with the approved plans and conditions stipulated by the Board.

The Code and Guidelines require that the Inspector examine certain definite stages of construction so that approvals may be given for the construction up to the stage examined. These stages are given in the Code and Guidelines and the Inspector should make every effort to carry out the inspections requested by the builder.

Questions to be answered

J1.
Should the approved plans be displayed on the building site?

J2
At what stages of the building process must the Inspector review the construction

J3.
What should the inspector do if:

i)
The builder has continued with construction without seeking approvals from the Inspector?

ii)
The construction is not in accordance with the approvals of the Board?

J4.
Under what conditions can an Inspector issue a “stop order”?

J5.
When can the Inspector recommend the issue of an Occupancy Certificate?

J6
Under what conditions can an Inspector refuse to issue an Occupancy  Certificate?

J7
Should an inspection be carried out in the absence of the builder or owner, and if so, to whom should any orders be addressed? 

�“The real environment in a hurricane consists of strong, turbulent winds (sustained for many hours), that change slowly in direction as the storm passes, and carry large amounts of debris while accompanied by torrential rains” - Prof Joseph Minor, modified by Tony Gibbs - 
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