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PREFACE

This code is intended as a self contained reference document for allembers of the building

industry: owners, architects, engineers, estimators and contractors. It draws on regulations

contained invarious government legislationsuch as The Building At 1988, The Building Code 1998

and the Public Health Act 1949 and consolidates the requirements, as they relate to residential
dwellings, into one code of practice. In additionsome of the requirements of the Bermuda

Residential Building Code2014 are modified to fit what has becomeover the years OOOAAEOET T Al
practice in the Bermuda building environment. The code also attempts to take into account the

standard uses of materials in Bermuda for residential dwellings.

This code isdesigned to bea specification based document aspposed to a performancestandard
code. The difference is that this code identifies specific materials antethods of construction that
should be utilized in building activities. In contrast, a performance Code identifies the results to be
achieved in canstruction. The result is that compliance with the various aspects of this code will
satisfy the Building Official that the work is acceptable. Thus, if all aspects of a dwelling comply
with the requirements of this code, no specific engineering designilvbe necessary. This does not
preclude anyone from designing a building or parts of a building that are outside the scope of this
code. It simply means that those aspects of the building will have to be designed by a suitably
gualified person to complywith the referenced Bermuda Commercial Building Code.

Although a rational engineering approach has been adopted, advantage has been taken of the
redundancies, additional strength and other favourable factors known to be present in traditional
Bermuda buildings, even though such factors cannot normally be taken into account in specific
engineering design.

Every effort has been made to limit the amount of references to other codes of practice and
standards to a minimum, and to contain as much of the matal in one document as possible.
However, there is still a need in some instances to reference other codes such as the National
Electrical Code,Mechanical Code, Plumbing Code, International Energy Conservation Code and
Residential Building Code, ADA B#gn manual and Fair Housing Aacivhere the incorporation of all

the necessary requirements into this document would be impractical.

As with any code of practice, methods and materials will change over time, arttus, it will be
necessary to produce updats to the code on a periodic basis. It is hoped however to keep such
amendments to a minimum.

In respect of increased awareness regarding residential developments, due consideration has been

directed towards sustainability, hence, the need to embrace egssibility as a necessity for single

and multiple dwelling units and site developments in general. In addition, the current initiative is to

promote a policy of energy saving and renewable energy technology. Contained in this residential

code are mandatoy requirements as well as anadvisory OADDAT AE@8 xEEAE bBC
Al i DPOAEAT OEOA COEAA O T ETEIEUETC "AOi OAAGO AT A
development arena.

Nothing in this code shall infer compliance with any planning regulations. Plannpggmission in

accordance with the current Development and Planning Act must be obtained prior to any building
permit being issued.
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About the Production of the Bermuda Residential Building Code 2014

The Bermuda Residential Building Code was produced liye Department of Planning, Bermuda in

collaboration with representatives from other Government Departments and members of the

"AOi OAA AT 1 OOOOAOQEIT ETAOOOOL

by the Building Inspectors. EmMEAOEO xAO bPi AAAA 11T AT OOOET ¢ OEAO O
existed in Bermuda for many years were promoted where appropriate. A Building Code Committee

formed with representatives from the various local associations and government departments to

carry out a review of the second draft of the code. The committee met a number of times to produce

the document.
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1 SCOPE AND INTERPRETATION

11 SCOPE

This codeis applicable only to residential dwellings not exceeding 5000 square feet in area on any
floor level and not exceeding two stoeysor 24 feet in height.

Multiple single family dwelling unitslocated above or adjacent to other single familgwelling units
(suchas condominiums) will be considered as part of this code as long as the fire separation
requirements of Chapter 18 are compéid with and as long as eactiwelling unit has its own
indepen dent means of egress. This means that no common egress elements serving more than
one dwelling unit are utilized in the design.

4EA AT AA OAOO Al x1 Al 1 OOOOAOEIT OANOEOAI AT OO A& O
of masonry walls, concrete fondations, concrete and/or timber floors and timber roof within the
limitations set down in section 1.3.

1.2 INTERPRETATION

OOET O1 A8 ET AEAAOGAOC AEDABOA I AEABEA POABIOEABBA Al AAG
OEA O '"aResidebtfal Building Code 2018 8 4EA APPAAOAT AA T &£# AAOOAEI
italic type means that they have been defined and attention is drawn to their definition to ensure
understanding of their meaning. The standards laid down in this code are tig@nimum

requirements for compliance. There may be occasions wheagistered design professionaldeel it

is good practice to exceed these standards.

1.3 LIMITATIONS
This code appliesonly to buildings within the following limitations:
a) 4EA [ AgEI O EAECEO OEAI 1T AA ¢ OO1 OAUuO AT A OEA
finished grade. The first storey shall be the storey closeto grade. A basement shall be
considered a storey for he purpose of this code when the distance from grade to the

EET EOEAA A1 110 O00FEAAA AAT OA OEA AAOGAT AT O EO C
perimeter.

b) The maximum gross floor area of the building on any floor level shall not exceed 5000
squarefeet.

¢) The roof pitch of the main house buildings shall not be less than 5 in 12 (22.6°) or greater
than 10 in 12 (39.8°). Learto structures such as porches shall have roof slopes between 1
in 12 (4.8°) and 3in 12 (14°).

d) Design loads shall not exceed tts® described in section 1.7.

1.4 NOT COVERED IN CODE

Where a type or method of construction or a safety provision is not covered in this code, the
provisions of the currentBermuda Commercial Building Codall take effect. Where a conflict
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exists between his code and the currenBermuda Commercial Building Cogdthis code shall take
precedence.

15 VARIANCES TO THE CBDBOR LISTED BUILGEN

The provisions of this Code, relating to the construction, repair, alteration, addition, and restoration
of existing buildings and structures listed by the Minister under the provisions of section 30 of the
Development and Planning Act 1974, shall not be mandatory. Any variance to the Code sought for
such work shall require the support of the Historic Buildings Advisory Comittee. Finally, any
variance sought under this section must satisfy the Building Official that the intent of the Code, in
terms of public health, safety and welfare, is maintained.

1.6 EXEMPTION

Where some form of construction is desired that is outside the mmal scope of this code it shall
require design by a qualified person and submission to thBuilding Officialfor exemption. There
may be instances when the magnitude of the variation from the code is significant enough that the
Building Official will deem this code no longer applicable. In this instance, the design will be
required to conform to the current Bermuda Commercial Building Code.

1.7 USING THE TABLES

Where a design situation falls between the parameters provided in the Tables the next largest size

OEAIT 1T AA OAI AAGAA j I O AgAi PI A O 1T £ OPAT O AOA DBOI
OEA 1T A@O ADPPI EAAOQOEIT OPAT £ 0 OOCET ¢ OEA 4AAT A0 xIi
1.8 DESIGN PARAMETERS

This code has been based on the loading and design parameters lishedow:

Live Loads:
Ceiling spaces without storage 5Ib/ft2 or a 200 Ib concentrated
Habitable Areas 40 Ib/ft2
Balconies 60 Ib/ft?
Garageso Passenger Cars 50 Ib/ft2 or 2000Ib on 20 in2

Basic Wind Speed of 15tpht Exposure
Category C or D (ASCE95)
Retaining Wall Earth Loadidgequivalent Fluid of: 30 Ibs per cubic ft

Wind loadingd Base on:

Partitions 20 Ib/ft2 on plan area

Guardrails and Handrails 200 Ib concentrated load (in any direction)

Roof loads 5Ib/ft2 or a 200 Ib concentrated load
Dead Loads

Bermuda Slate Roof 26lb/ft2

Foam / Built up roof with cement board underlay 9 Ib/ft?

Masonry walls (As per ASCE-B5)

Plaster ceilings on Gypsum Board 8 Ib/ft2

Allowable Live Load [2flections

Rafters, Ceiling Joists and Floors Span / 360
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Grade Level
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2 ADMINISTRATION

2.1 BUILDING PERMIT RHQBD

A building permit is required for the following building operations:

a) the excavation or quarrying of any land, including that under an existing building;
b) the demolition of any building or structure except where the following conditions are
met:
1 The building or structure is located a minimum of 25 feet from any road or
boundary; and
1 the building does not contain any old vinyl floor tiles (exceeding 30 years old)
or any pipe insulation (exceeding 30 years old) or asbestos corrugated roofing;
and
1 the Department of Health has conducted a preliminary inspection to confirm

the above.
c) the erection of any building or structure, whether permanent or temporary;

d) the carrying out of any structural dteration or extension of any building, including the
removal of any parts of internal load bearing walls or of fire partitions or walls;
e) the carrying out of works for the purpose of effecting a material change in use of the
building or premises;
f) the installation or renewal of an electrical system;
g) the installation or renewal of any plumbing or drainage or sewage disposal system;
h) the installation or renewal of any gas fuel system;
i) the reconstruction of a building;
J) the conversion of a movable object into awlding;
k) the removal of a building from one site andks re-erection elsewhere;
I) the roofing over of an open space between walls or buildings
m) the installation, renewal, renovation or change of any mechanical system containing more
than 6.6 Ibs (3kg) of refigerant; and,
n) the installation of any fuel burning system other than a cook top or oven even if the fuel
burning system piping is not being altered.
It is an offence under the Building Act 1988 to perform any of the works listed above unless a
permit has been obtained in writing from the Building Official.

2.2 BUILDING PERMIT NEEQUIRED

A building permit is not required for the normalrepairs and maintenance of a building. Such
repairs shall not include the cutting away of any loadbearing wall, or of a fire separation wall or
portion thereof. Nor shall such repairs include the addition talteration of, replacement or
relocation of any plumbing, drainage, vent, gas or similar piping or electrical wiring.

A permit is not required for internal work that does not involve:

I excavation;
9 structural, electrical, gas, plumbing or drainage alterations;
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9 achange in the egress of the building;
9 achange in the number oflwelling units, or,
1 achange in use of the building.

2.3 EXISTING STRUCTURES

Additions, alterations or repairs to any structure shall conform to that required of a new structure,
without requiring the existing structure to comply with all the requirements of this code. However
such additions, alterations or repairs shall not cause any structure to become unsafe or adversely
affect the performance of the structure. In addition, if the structure is found to contain unsafe
structural, electrical, gas, fire, egress or sanitary components then the areas identified shall be
rectified to the direction of the Building Official.

2.4 APPLICATION FOR PERM

24.1 FORM OF APPLICATION
The application for a permit shall be submitted in such form as the Buildg Official prescribes.

2.4.2 FEES FOR APPLICATION
The fees shall be as prescribed under the Government Fees Act.

2.4.3 BY WHOM APPLICATISNMADE

Application for a permit shall be made in the name of the owner or occupier of the building or land.

The applicationcan be made by the owner or the agent employed in connection with the proposed

work. If the application is made by anyone other than the owner, then the application form shall be
signed by the owner.

2.5 CONSTRUCTION DOCUMEN

The application shall be accompaied by three sets of plans drawn to scale with sufficient clarity
and detail to show the nature of the work performed. Appendix A lists a detailed description of the
drawings and information that arerequired for a building permit submittal. The name othe
draughtsman of all plans shall be identified on all construction documents as welsthe company
that they represent (if a company is involved). The Building Official is permitted to waive the
requirements for submitting construction documents when the scope is of a minor nature.

2.6 PERMITS

2.6.1 OFFENCE

It is an offence underthe Building Official Act 1988 to perform any of the building operations listed
in section 2.1 unless a permit has been obtained in writing from the Building Official prior to such
works commencing and a valid permit is in effect at all times.

2.6.2 APPROVED PLANS
When theBuilding Officialis satisfied that the plans are in accordance with the Building

Regulations he/she shall;
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b) retain one set of the plans as approved; and,
c) return two sets of the plans to the aplicant who shall keep one set on the building site,

available at all reasonable times, for inspection by thBuilding Official.

2.6.3 REVOCATION OF THRNH
Where a permit was issued by virtue of false or inaccurate information on the original submission,

the Building Official may revoke the permit if he/she deems necessary.

2.6.4 CONDITIONS OF PERMIT
The permit may beissued with conditions listed as deemed necessary by thiguilding Official The

applicant, on receipt of the building permit shall sign for aceptance of these conditions. If the
applicant objects to any of these conditions, he/she shall notify thBuilding Officialprior to signing
and the issuance of the permit will be subject to satisfactory resolution of the items involved.

2.6.5 BUILDING APPEAIEBBUNAL
Any question or dispute arising between theBuilding Officialand the applicant as to whether the

plans are defective or whether the proposed work would contravene any of the building regulations
may be referred to theBuilding Appeals Tribunahsper the procedures described in the Bermuda
Building Act 1988 or any subsequent amendment.

2.6.6 COMPLIANCE WITH CODE
The permit shall be a license to commence works. It shall not be constructed as authority to set

aside any of the provisions of the code. Thgsuance of a permit based upon construction
documents and other data shall not prevent the Building Official from thereafter requiring the
correction of errors in the construction documents and other data, or from preventing building
operations from being carried out when in violation of this code.

2.6.7 COMPLIANCE WITH RERM
All works shall conform to the approved application and the approved construction documents and

any approved amendments.

2.6.8 AMENDMENTS

Application for amendment to a previously issued permit shall be in triplicate and such
amendment shall be considered only if it is in accordance with the code and it in no way changes
the scope of the original project. The submission of amended documerghall be in accordance
with Appendix A.

2.6.9 VALIDITY OF PERMIT
The permit is valid for a maximum period of 5 yeas from the date of issuance of the permit. No

construction work shall take plae without a valid permit being inplace. Note that valid plannig
permission must also be in force at all times.

2.6.10 RENEWAL OF PERMIT
A permit may be renewed one time only for a period of 2 years from the original expiration date.

For renewed permits, the construction works will be upgraded to meet the amended provisiorcf
the latest adopted version of the code.
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2.6.11 PERMIT EXPIRATION
A permit that has expired for more than six months or a permit that has already been renewed one

time shall not be renewable. A new application and payment of the full permit fee will be remed.

2.6.12 PERMIT NUMBER TOIBPLAYED
The building permit number shall be posted prior to the commencement of any work and shall be

left on display until a final certificate of completion and occupancy for the project has been issued.

The numbershallbe VOEAT A &£0T i OEA OI AA AT A OEA OA@dO OEAIIT |
2.6.13 PERMIT AND INSPERTIARD

A permit and inspection card will be issued with the building permit. This card shall be posted

conspicuously at the site and be readily accessible durindl aeasonable times to theBuilding
Official.

2.7 INSPECTIONS

2.7.1 REQUIRED BUILDINELECTRICAL INSPBCI1O
The permit holder shall, at least one working day before proceeding with or concealing work which

requires inspections, notify theBuilding Officialthat such inspection is needed. These works shall
not commence until the inspection has been carried out arapproved.Further, all structural work
designed by a registered engineer shall be inspected for conformance by a registered engineer and
a certificate of conformance shall be provided prior to inspection by the building officiaF-or the
purposes of this section, work which requira inspection includes:

a) commencement and/or setting out of the project prior to any building or excavation work;

b) excavationand foundation reinforcing prior to pouring footing concrete;

c) structural reinforcing in all structural concrete and reinforced masonry prior to pouring
concrete;

d) all structural members prior to concealing those members;

e) roof framing, battens and sheathingprior to installation of roof slates, shingles, sheet
roofing or roof membrane;

f) all electrical work prior to concealing;

g) re-commencement of work if the project has been suspended for a prior exceeding six
months; and

h) completion of building and electricd work prior to occupancy and or use.

A request for inspection shall be in the form prescribed by thBuilding Official.

2.7.2 MECHANICAL SYSTEBPBECTIONS

Building owners shall provide documentation by a qualified person to Building Control that the
mechanicd installation (fuel burning or HYAC system) complies with the applicable Building Codes
in force noting all changs made to the approved Building Control drawings and calculations.

2.7.3 HEALTH INSPECTIONS
For the inspection of Plumbing and Drainagastallations, the permit holder or contractor shall, at
least one working day before proceeding with orconcealing work which requires inspections,
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notify the Department of Health that such inspection is needed. These works shaltmommence
until the inspection has been carried out and approved. For the purposes of this section, work
which requires inspection includes:

a) roughing in of all pipework prior to concealing;

b) cesspit location prior to excavation;

c) cesspit walls after excavation;

d) pressure testing of all water supply, drainage, sewer and vent piping; and
e) final inspection after installation of all fixtures.

2.7.4 VIOLATIONS

Where work which requires inspection has been concealed, ti&uilding Officialmay order the
removal of materials concealing such wrk and the cost of such removal shall be borne by the
owner. Any person who proceeds with, or conceals any work, in respect of which an inspection is
required, is guilty of an offence.

2.7.5 REINSPECTIONS
Where an inspection for a particular portion of the waks is requested and the work is not ready for

inspection or is incorrect, then a reinspection shall be necessary. In this instance, the Building
Official may require thatan inspection fee be paid prior to the reinspection being performed.

2.7.6 RIGHT OF ENTRY
For the purpose of carrying out inspections for compliance of the development with the

requirements of this code, the Building Official shall have a right to enter any premises at all
reasonable hours.Further, the Building Official shallhave the right during final inspection to take
photos to capture all site works completed as per the approved plans, in addition to any other
works as deemed necessary by the Building Inspector.

2.8 FIELD CORRECTION NCHS

Where works are being carried out tkat are not in accordance with the code, the approved
documents, the Building Act, the approved planning conditions, or any other regulations related to
the development, theBuilding Officialmay issue a field correction notice in accordance with section
23B(1) of the Building Act 1988. This written notice may be served by handing it to an apparently
responsible person or affixing it in a conspicuous location at the site. Ftire purpose of this

section anapparently responsible person shall mean the owney; trustees, architect, contractor,
project manager or any other person appearing to th8uilding Officialto have an influence over the
development. The field correction notice shall identify the areas of deficiency and give reasonable
time for any required changes to be made. For the purpose of this section, reasonable time shall
mean the generally accepted time by construction industry standards to perform a task.

2.9 STOP WORK NOTICES

Where works are being carried out that are not in accordance with theode, the approved
documents, the Building Act, the approved planning conditions, or any other regulations related to
the development, theBuilding Officialmay issue a stop work notice in accordance with section
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23B(2) of the Building Act 1988. This writen notice may be served by handing it to an apparently
responsible person or affixing it in a conspicuous location at the site. Fthre purpose of this

section anapparently responsible person shall mean the owners, trustees, architect, contractor,
project manager or any other person appearing to th8uilding Officialto have an influence over the
development. No work shall continue on works that have been issued with a stop work notice until
approval to proceed is issued by th&uilding Officialin writt en form.

2.10 DIRECTIONS

The Building Official shall have the authority as necessary in the interests of public health, safety
and general welfare, to issue directions in order to interpret and implement the provisions of the
code and to secure the intent theref. Such directions shall be confirmed in writing by the Building
Official in a timely manner.

2.11 CERTIFICATE OF COMPION AND OCCUPANCY

211.1 NEW BUDINGS
A building or structure that is erected shall not be used or occupied in whole or in part until a

certificate of completionand occupancy has been issued ltige Building Official.

2.11.2 BUILDINGS ALTERED
A building or structure that is enlarged, exten@d or altered shall not be occupied or used until the

certificate has been issued by the Building Official. This code shall not require the discontinuance of
use and occupancy of a lawful existing building atructure, unless such use is deemed to endanger
public safety and welfare.

2.11.3 CONDITIONS OF ISSOEN
A certificate of completion and occupancy shall not be issued until all works for which the permit

has been issued have been completed. This shall include all conditions of planning approval.

2114 PARTIAL OCCUPANCYRUEICATES
Upon written request by the holder of a permit, theBuilding Officialmay issue a partial certificate

of completion and occupancy before the entire work has been completed, provided such portions
will be occupied safely prior to full completionof the building or structure without endangering life
or public safety. The final dwelling unit in a multiple development will not be granted partial
occupancy until all works have been completed anapproved.

2.11.5 ISSUANCE OF CERATHC
Upon receipt of written request from the owner of a building or structure, the Building Official shall

issue a certificate of completion and occupancy within ten working days if all works to which the
permit relates have been completed and are in accordance with the approvpdrmit documents,
the planning conditions andthe adopted codes of practiceA certificate of completion and
occupancy shall not be issued if:

a) Awritten request has not been submitted by the owner;
b) Compliance with the approved plands not evident; and
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¢) All conditions imposed by the DAB have not been met unless a sound and justified reason is
clearly specified and accepted bthe Building Official

2.11.6 APPEARANCE OF THEEREPMENT
If the appearancehas been altered in any way, i.e. a chain link fence approvedt a picket fence is

installed or if blinds are approved butnot installed at the time of inspection then the changesvill
have to be approved athe discretion of the Riilding Official, assuringthere are no listorical
implications.

2.11.7 TEMPORARY OCCUPANCY
The Building Officialis authorized to issue a temporary certificate of occupancy before the

completion of the entire work covered by the permit, provided that such portion or portions shall
be occupied safely. Th&uilding Officialshall set a time peri@ during which the temporary
certificate of occupancy is valid.

2.12 SUPPLY OF CURRENT

The supply of electrical current shall not be made available to an electrical wiring installation until
the certificate of completion and occupancy or the partial certificatef occupancy has been issued
and a copy forwarded to the Bamuda Electrical Light Company.

2.12.1 RENOVATION/DEMOLBISERUCTURES POWERLY

The status of theexisting power supply shall be changed from permanent to temporarfor the
duration of the construction and meters shall not be fully energizeduntil a Completion of Use and
Occupancy Certificate has been issued and a copy sent to the Bermuda Electric Ligint@amy.

~ (" N

Fully energized meters or
permanent supply of current

Partially energized meters or
. temporary supply of current

|
A

altered to

2.13 OFFENCES
Any person who:

a) performs a building operation without first obtaining a building permit from the Building
Official;

b) erects, constructs, alerts or repairs a building or structure other than in accordance with the
conditions of a valid building permit or in violation of an approved plan or diredbn of the
Building Official,

c) fails to comply with a permit or a certificate issued under the provisions of this code; or

d) fails to comply with a field correction notice or stop work notice

is guilty of an offence under the Building Act 1988.

Offences are punishable on conviction adescribed in the Building Act 1988 or any subsequent
amendments.
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2.14 PLANNING APPROVAL MBT BE IN FORCE

Nothing in this code shall infer compliance with any planning regulations. Planning permission in
accordance with the current Development and Planning Achust be obtained prior to any building
permit being issued and must be currently in forcgrior to any building operations being
performed.
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3 DEFINITIONS, ABBREVIATIONS, SYMBOLS & CONVERSIONS

3.1 SCOPE

Unless otherwise expressly stated, the following wordderms and abbreviations shall, for the
purposes of this code, have the meanings defined in this chapter, unless inconsistent with the
context.

3.2 INTERCHANGEABILITY

Words used in the present tense includéhe future; words and phrases used in the masculine
gender include the feminine and neuter.

3.3 TERMS NOT DEFINED

Where terms are not defined in this chapter, such terms shall have the ordinarily accepted
meanings such as the context implies.

3.4 DEFINITIONS

Agent: A person that acts on behalf of the owner of the property for the purpose of obtaining
building permit approval and/or overseeing the construction works.

Air Gap (plumbing): The unobstructed vertical distance through free atmosphere between the
lowest opening from a water supply discharge to the flood level rim of a plumbing fixture.

Ancillary Rooms: A room that is ancillary to the mainhabitable roomsin a building and includes
bathrooms, toilet rooms, hallways, laundries, walkn-closets,pantries and similar spaces.

Applicant: Owner or occupier of the building or land (see section 2.4.3 for requirements).

Approved Agency:  Underwriters Laboratories, Underwriters Laboratories Canada or other such
internationally recognized organizations as the Builthg Official may decide at his/her discretion.

Approved: Acceptable to theBuilding Official.
Attic: The space between the ceiling joists/collar ties and the roof rafters.

Backwash Pit: An approved ®akaway pit excavated in the ground for the purpose ofrabling
adequate drainage of swimming pool backwash water.

Basement: That part of a building which is partly or completely below grade.

Bathroom: An area containing a basin with one or more of the following toilet, a bathtub or a
shower.

Bay Window: A window projecting beyond the wall line of the building.
Belt Course: See Bond Beam.
Bermuda Commercial Building Code: The long form of building code regulathns, enacted under

the Building Act 1988, that covers all building works in Bermuda.
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Blocking ( bridging): The stiffening of adjacent timber joists with cutin sections of timber the
same size as the joist.

Bond Beam: A horizontal reinforced concrete beam cast into or on top of a masonry wall. It is
used to tie the walls together. Often referred to as a belt course or concrete belt.

Branch Interval: A vent connectirg two or more individual vents with a vent stack or stack vent.
Branch: Any part of a piping system apart from a riser, main or stack.

Building Drain (foul water): The lowest part of the drainage piping system that collects the
discharge from all othe foul water drainage piping inside the house and conveys tb the building
sewer (waste water) outside the building wall.

Building Drain (waste w ater): The lowest part of the drainage piping systenthat collects the
discharge from all other waste water dainage piping inside the houseand conveys it to the
building sewer (waste water) outside the building wall.

Building Offi cial: The Director of Planning(includes higher authorized representatives)

Building Sewer (foul water): That part of the drainage piping system that exceeds from the
building and conveys foul water from the bathroom fixtures to a cesspit or public sewer

Building: Means any permanent or temporary building and includes any other structure or
erection of whatever kind or nature.

Ceiling Height: The clear vertical distance from the finished floor tahe finished ceiling.

Cesspit: A covered excavation in the ground that receives waste materials and
allows seepage of the liquids into the surronding ground.

Chimney: A passageway for conveying fireplace gases to the outside.
Cleanout: An access opening in the drainage system utilized for the removal of obstructions.

Clear Width: The net unobstructed width of adoor or window opening without projections into
such width.

Collar Tie: A member connecting paired rafters below the level of the ridgeoard of a roof.

Concrete fill: A flowable mixture of cement, sand, aggregatend water used for filling cells of
blockwork walls.

Dead End (plumbing): A branch of a drainage system that terminates at a developed length
of 2 feet or more by means of a plug, cap or other closétiing.

Dead Load: The self weight of a structure and any permanently installed loads acting on it.

Developed Length  (plumbing): The length of a pipe measured along the centerline of the pipe
and fittings.

34|Page



Bermuda Residential Building C(I 2014

Development Plan: Development Plan as specifigin the Development Planning Act 1974.
DOT: U.S. Department of Transportation.

Drainage Fixture Unit (DFU): A measure of the probable discharge into the drainage system by
various types of plumbingfixtures.

Dwelling Unit: A single unit providing complete, independent living facilities for one or more
persons including permanent provisions for living, sleepingeating cooking and sanitation.

Edge Distance: The distance from the edge of a timber member to the centre of the
nearest bolt, measured perpendicular to the grain.

Effective Opening:  The minimum crosssectional area at the point of watersupply discharge.

End Distance: The distance measured parallel to the grain from the square cut end of a timber
member to the centre of nearest bolt.

Estate Road: A road other than a public road that gives access to 3 or more dwelling houses and
over which the occupants of the dwelling houses have a right of way.

Exit: That part of a means of egress that opens directly to a safe outdoor area.
Firebox: The space inside a fireplace where the combustible material is burnt.

Fire resistance rating: The time inhours or minutes that materials or their assembliewill resist
fire exposure as determined by the test procedures set forth in ASTMIE9.

Fire resistance : That property of materials or their assemblies which prevents or retards the
passage of heat, hajases or flames under conditions of use.

Flat Roof: A shallow monopitch roof such as porch or leartto roof with a minimum slope of 1 in 2
and a maximum slope 3 in 12.

Flue: The vertical openingto the outside to provide for the release of smoke
from the fireplace.

Footcandle: ! OT EO 1T &£ Ei1 01 ETATAA 1 AAOHBOAA ET 161 AT O bi
Foul Water: Water that is contaminatedwith soil water and waste water in a fouldrain.

Foundations: Those parts of a building that are bearing on the ground and are used to transmit
and distribute the loads of the building to the ground.

Fullway valve: A valve that in the open position has an opening crossectional area equal to a
minimum of 85% of the crosssectional area of the connecting pipe.
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Gable: The triangular part of an exterior wall between the planes of the roof
and the line of the eaves.

Gas:Liquefied petroleum gas(LPG) in accordance with NFPA 58 and NFPA 54.

Gathering: Narrowing of the fireplace chimney above the throat and leading to the flue. Forms the
sides of the smoke chamber.

Grade: The finished gound level adjoining the building at all exterior walls.

Habitable room: Any room in a building meeting the requirements of this code for sleeping, living,
cooking or dining puposes, excluding such enclosed places el®sets, storage spaces, pantries, bath
or toilet rooms, hallways, laundries, utility rooms and similar spaces.

Handrail: A horizontal or sloping rail intended for grasping by the hand for guidance or support,

for arresting falls on the adjacent walkingsurface and for providing a visial clue for change in
elevations.

Header Joists: A short floor joist that encloses one side of a rectangular hole in a timber floor,
carrying the full length trimmed (curtailed) joists that are cut off for the hole.

Hearth: The area that exceeds the floor of the fireplace (firebox) beyond the face
of the fireplace.

Herringbone strutting: The stiffening of adjacent joists by bridging between them with pairs
of light struts forming crosses, fixed from the bottom of each joist to the top of its neighbor.

Highway: Any road or place over which the general public hasght of way.
Holding Tank: Anapprovedwatertight receptacle for collecting and holding sewage.

Hot Water: Water that is supplied to plumbing fixtures at a temperature of between 120 and 140
degrees Fahrenheit.

Hydromassage bathtub: A bathtub equippedwith a re-circulating piping system, pump and
associated equipment. It is designed so it can accept, circulate and discharge water upon each use.

Inspector: An officer who is responsible for assisting the Building Official in the performance of
his/her duties.

Joist Hangers: Various connectors for timber framing made of galvanized steel pressed
to shape with punched nail holes.

Joist: A horizontal framing member that directly supports the floor or ceiling
lining.

Kitchen trap: Anapprovedtrap located outside the kitchen wall and designed to provide an air gap
between the kitchen drainage pifing and thebuilding sewer(waste water) to the cesspit.
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Kitchen: An area used, or designated to be used, to prepare food.
Lateral Support Wall: A wall that resists horizontal forces applied in the plane of the wall.

Lath: Horizontal timber members installed on a timber roof to support the
roofing slates.

Lavatory: A hand basin for washing up.
Links: A single bar stirrup between one top bar and one bathroom bar.

Lintel: A beam placed over ampening or a recess in the wall whiclsupports the construction
above.

Listed: Equipment or materials included in a list published by an organization acceptable to the
Building Official and concerned with product evaluation, that maintains periodic inspéion of
production of listed equipment or materialsand whose listing states that gher the equipment or
material meets appropriate standards or has been tested and found suitable for use in a specified
manner.

Live Load: A temporary load that can be reroved or replaced on a structure.

Load: Forces or other actions that arise on structural systems from the weight of all permanent
construction, occupants and their possession®r from various environmental effects.

Loadbearing wall: A wall that supports vertical loads other than its own weight, i.e. from floors.
Ceiling joists, roofs or any combination thereof.

Loaded Edge:When a timber member is loaded perpendicular to the grain, the loaded edge is
defined as the edge in the direction toward \wich the bolt is acting.

Loaded End: When a timber member is loaded parallel to the grain, the loaded end is
defined as the direction towards which the bolt is acting.

Location, Damp: Partially protected locations under canopies, margquees, roofed open
porches and interior locations subject to moderate degrees of moisture such as unsealed
basements.

Location, Dry: A location not normadly subject to dampness or wetness. A location classified as dry
may be temporarily subject to dampness or wetness, as in the case of building under construction.

Location, Wet: Installations underground or in concrete slabs or masonry in direct contact with
the earth, and locations exposed to the weather.

Lot Line: A line dividing one lot from another, or from a road or any public place.
LPG portable exchange cylinder: A portable container constructed ® DOT cylinder specifications

with a maximum water capacity of 100 Ibs.
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LPG storagecontainer: A container constructed to DOT cylinder specifications with a maximum
water capacity of 420 Ibs or to ASME specifications with a maximum water capacity of 53, to be
used in a stationary installation and site filled with LPG.

Lux: A unit of illuminance measured in lum@s per square meter (see also

O& 1T OAAT Al A8 Qs

Main: The principle pipe artery to which the branchesare connected.

Means of egress: A continuous and unobstructed path of travel from any point in a building to the

outside. The means of egress comprises vertical and horizontal means of
travel and shall include intervening rooms, spaces, doors, hallways, ramps and stairs.

Monopitch roof: A roof that has only a single slope witimo ridge line. Also known as leanto-
roof.

Mortar: A mixture of cement, sand, and water used for bedding drjointing of block work. May
also include lime or other approved additives.

Nominal dimension: The dimension used in haming something such as masonry blocks or timber.
The actual size may differ by m allowable tolerance.

Owner: Includes any person having a legal interest in a property or a building.
Partition: A non lbadbearing wall, one storey high used to divide building areas.

Party Wall: A shared wall on an interior lot line between two separte owned, attached buildings
that also acts as a fire wall.

Person: Includes a corporation, firm, partnership, association, organization and any
other group acting as a unit as well as individuals.t $hall also include any executor, administrator,

OOOOOBGAA T O 1T O6EAO OADPOAOGAT OABGEOA ADbDPI ET OAA AAAT OAE

an article prescribing a penalty or fine, as to partnerships the warincludes the partners thereof;as
to associations the word shall iclude members thereofiand as to corporations and firms the word
shall include the officer, agents and members who are responsible for any violation and shall
include the directors thereof.

Plaster: Material for creating a snooth finish on a wall or ceiling surface.

Plumbing Fixture: A receptor or device which requires both a watessupply connection and a
discharge to the drainage system.

Quialified Person: A person who having regard for his/her qualifications, practical knoledge
of, and experience in the building industry, the Building Official considers to be qualified for the
relevant sections of the code.

Registered Architect: An architect registered under the Architects Registration Act 1969 or any
subsequent amendment.
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Registered Engineer: An engineer under the Professional Engineers Registration Act 1972 or any
subsequent amendment, and specializing in the area of engineering specificatijerred to under
that section of the code.

Registered Surveyor : An registered surveyorregistered under theProfessional Surveyors
Registration Act 19970r any subsequent amendment.

Reinforcement: Any form of reinforcing rod, bar or mesh that complies with the requirements of
Chapter 12 and 13.

Render: Mortar mix of sand/cement used to finish wall surfaces.

Repair: The reconstruction or renewal of any pariof an existing building for the purpose of its
maintenance.

Retaining Wall: A wall used to resist the lateral displacement of soil or any other material.

Riser (water pipe): A water supply pipe which extends one full storey or more to convey water
to branches or to a group of fixtures.

Road: Any road, whether public or private, that includesany street, square, court, alley, lane,
bridge, footway, track, path, passage, railway trial or other highway whether a thorougdrie or not.

Running Bond: Construction technique for laying block work where the joints are staggered half
the length of a masonry unit.

Running Trap: A trap installed before the discharge of thduilding sewerinto the cesspit or sewer
main.

Septic tank: A tank that receives wate material and partially treats sewage through processes of
sedimentation, flotation and bacterial action so as to separate solids from the liquid, and then
discharges the liquid to an approved disposal system.

Sewage:Liguid waste that contains fecal matter.

Shall: A term, when used in the code, is constructed as mandatory.

Should: A term, when used in the code, means a recommended practice.
Slope (also fall or pitch): The fall of a line in reference to a horizontal plane.

Smoke Alarm: An approved listed assembly incorporating the detector, control equipment and the
alarm sounding device in one unit.

Page|39



Bermuda Residential Building Cod(i 2014

Smoke Chamber: The space inside a fireplace chimney formed by the gathering, the throat and the
smoke shelf.

Smoke Shelf: A ledge acoss the back of a fireplace smoke chamber which is curved upwards to
reflect down draught from wind gusts back up the flue.

Soil Pipe: The sanitary pipe work that carries away soil water to the building sewer.
Soil Water: Water that contains fecal matter

Spa or Hot Tub: A hydromassagepool, or tub for recreational or therapeutic use, designed for
immersion of users, and usually having a filter, heater and motor driven blower. Generally a spa or
hot tub is not designed to have its contents drained or dcharge after each use.

Spa or Hot Tub, Packaged Assembly: A factory fabricated unit consisting of watercirculating,

heating and controlequipment mounted on a common base, intended to operate as a spa or hot tub.

Equipment may include pumps, aiblowers, heaters, lights, controls, etc.

Span: The distance between the centers of the supports of structural members such as beams,
rafters and joists.

Stack Pipe: The vertical pipe which takes discharge from the parts of a building above ground
down to the building sewer.

Stack Vent: A drainage stack carried through the roof for thg@urpose of venting.

Stairway: One or more flights of stairs and the necessary landings connecting them, to form a
continuous and uninterrupted passage from one floor to another.

Stirrups: Reinforcement bars that bind around the main bars in beam, forming cage.

Storey: That portion of a building between the upper surface of a floor and upper surface of the
floor or roof above.

Stringer: A timber member fastened to a wall to carry vertical loads.

Structure: Anything that is built or constructed.

Swimming Pool: Any structure intended for swimming or recreational bathing that is capable
I £ ATTOAETET C xAOAO 1T £ ¢ 1 égrodnd, Advedrarnd@iial Ssyrouhdd 8
swimming pools, hot tubs and spas.

Swimming Pool, Indoor: A swimming pool which is contained within a roofed structure and
surrounded on all four sides by fully tosable walls of the structure.
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Throat: The narrowing of a fireplace chimney to reduce pressure in the smoke chamber.
Trap dip: The top of the low point of the trap.

Trap seal: The vertical distance between the weir and the top of the dip of the trap.
Trap weir: The level that corresponds to the water seal on the outlet side of the trap.

Trap: A fitting or device which provides a liquid seal to prevent the escape of sewgases.

Trimmed (curtailed) joist: A floor joist that has been cut short at the location of a hole and is
supported by a header joist.

Trimming Joists: A full length floor joist adjacent to a rectangular hole im wooden floor that
runs parallel to the other floor joists. It supports the header joists.

Unloaded Edge: When a timber member is loaded perpendicular to the grain, the unloaded edge is
defined as the edge of the timber opposite the direction in which the load is acting.

Unloaded End: When a timber member is loaded parallel to the grain, the unloaded enddgfined
as the end opposite the direction in which the bolt is acting.

Unsafe: A building or structure or part thereof that is deemed to pose a hazard to public safety or
welfare by the Building Official.

Vapour Barrier: A layer of impervious material, ofen polyethylene sheet, to prevent
condensation and ingress of moisture.

Vent Stack: A vertical pipe installed to provide circulation of air to and from drainage which
extends through one or more stories. It carries no drainage.

Vent System: A pipe or pipes installed to provide a flow of air to or from a drainage system, or to
provide a circulation of air within such system to protect trap seals from siphonage or back
pressure.

Vent Terminal: End of vent pipe to a drainage system above the level of theof of the building.

Ventilation:  The natural or mechanical process of supplying air to, or removing it from any
space.

Wall plate: A horizontal piece of timber along the top of a wall at eaves level that supperthe
rafters and/or joists.

Waste Stack: A vertical pipe for carrying waste water.

Waste Water: Water from sinks or washing not containing soil water (fecal matter).
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Water Closet: A toilet fixture.

Water Service Pipe: The outside pipe from the water main or water supply to the distribution
system inside the building, terminating at the service valve.

Wet Vent: A vent which also receives the discharge of wastes from other fixtures.

Winder: A circular curve in a sair used to form a bend in a flight of stairs
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3.5 ABBREVATIONSAND SYMBOLS

The following abbreviations are usé in the code Where terms are not defined in this chapter, such
terms shall have the ordinarily accepted meanings such as the context implies.

ABBREVEVIATION XD SYMBOLS

0 Feet
0 Inches
°F Degrees Fahrenheit
ACI American Concrete Institute
ASCE American Society of Civil Engineers
ASTM  American Society for Testing and Materials
BOCA Building Officials & Code Administrators Inc.
C Degree<Lelsius
clc Centre to Centre or ecentre
CCA ChromatedCopper Arsenate
cfm Cubic feet per minute
CVPC  Chlorinated Polyvinyl Chloride pipe
d Pennyweight designation for nails
dBA Decibels
DFU Drainage Fixture Unit
DOT U.S. Department dfransportation
ENT  Electrical Non Metallic Tubing
ft Foot
ft2 Square feet
ftd Cubic feet
GFCl  Ground fault circuit interrupter
H Height of roof from top of wall plate to top of ridge
ICC International Code Council, Inc.
in2 Square inches

ksi Kipsper square inch
Ib Pounds
Ib/ft2 Pounds per square foot
LPG Liguefied Petroleum Gas
mil One thousandth of an inch

mg milligrams
mm millimetres
mph Miles per hour
N/A Not Applicable
N/mm?2 Newtons per millimetre squared
NEC  National Electric Code
NFPA National Fire Protection Association
PB Polybutylengipe
PSI Pounds per square inch
PVC Polyvinyl chloride
sq Square
sq ft Square feet
sqin Square inches
A high yield deformed reinforcing bare of the stated diameter in

millimetres
UL Underwriters Laboratory of Canada
X Times
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3.6 CONVERSION FACTORS

To convert To Multiply by;
acres hectares 0.4047
acres Square feet 43564
acres Perches 160
C °F 1.8xC +32
chain Yards 22
chain Feet 66
cubic feet Imperial gallons 6.25
cubic feet USgallons 7.50
feet metres 0.3048
footcandles lux 10.76
hectares acres 2.471
imperial gallons US gallons 1.201
imperial gallons liters 4.546
imperial gallons cubic feet 0.160
inches milligrams 25.4
kilograms Ibs 2.205
kiloNewtons Ibs 224
kips Ibs 1000
kN/m2 Ibs/sq ft 20.89
knots miles per hour 1.152
Ibs milligrams 454
Ibs/ft2 N/m? 47.88
Ib/ft3 N/m3 157.1
Ibs Newtons(N) 4.448
Ibs/sq ft kilopascals(kN/m?) 0.0479
lux footcandles 0.093
metres feet 3.281
mil millimeters 0.0254
miles per hour kilometers per hour 1.609
milligrams Ibs 0.002205
millimeters inches 0.03937
pascals (N/m?) Ibs/sq in (psi) 145
perches acres 0.00625
square kilometers acres 247.1
square kilometers hectares 100
square feet square inches 144
square miles acres 639.7
square miles hectares 258.9
tonne Ibs 2205
tons (short) Ibs 2000
US gallons Imperial gallons 0.8327
US gallons litres 3.785
US gallons cubic feet 0.1333
yards feet 3
yards metres 0.9144

44| Page



Bermuda Residential Building C(I 2014

4 BUILDING LAYOUT

4.1 GENERAL

The location, height anchature of the buildings on the site shall comply with the requirements of
the current Development and Planning Act, Planning Statement and Development Plan.

4.2 ROOM SIZES

Every dwelling unit shall have at least onéabitable roomwhich shall have not less tha 150 sgHt.
of floor area. Other habitable roomsexcept kitchens shall have not less than 70 €q of floor area.
Every kitchen shall have no less than 50 sff. of floor area. Habitable roomsexcept kitchens shall
be not less than 7 feet in width irany horizontal dimension. Kitchens shall have a minimum
dimension of 5 feet in width.

4.3 CEILING HEIGHTS

4.3.1 HABITABLE ROOMS
All habitablerooms other than kitchens shall have a ceiling height of not less than-G".

4.3.2 ANCILLARY ROOMS
Ancillary rooms and kitchensshall have a ceiling height of not less than 7 feet.

4.3.3 SLOPIN@EILINGS
Not more than 50% of the required area specified in Section 4.2 may have a sloped ceiling less than
the required height with no portion of the required area less than 5' in height.

4.3.4 PROTRUSIONS INTQINBI HEIGHT
Beams and girders spaced not less than 4 feet on centre may project not more than 6" below the
required ceiling height.
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Figure4-1 o Ceiling Heights
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4.4 STAIRWAYS

441 WIDTH

Stairways shall be not less than 36" in clear width at all points above the permitted handrails height
and below the required headroom height. The minimum width at and below the handrail shall be
not less than 32" where a handrail is installed on one sidar 28" where a handrails is installed on
both sides.

Exception: Stairways that do not form part of a means of egress from the building may be reduced
to a minimum of 30" in width.

4.4.2 HEADROOM

The minimum headroom in all parts at the stairway shall be ndess than 6'6" measured vertically
from the sloped plane adjoining the tread nosing or from the floor surface of the landing or
platform.

Exception:Where existing conditions are such that due to space constraints the creation of this
headroom is deemedmpractical by the Building Official, the minimum headroom requirement may
be reduced to 6'4".

Ceiling

Plane of tread nosing

Figure4-2 - Stairway Headroom Requirements
4.4.3 TREADS ANDISERS
The maximum riser height shall be 7 % inches and the minimum tread depth shall be 10 inches.
The minimum riser height shall be 4". The riser shall be measured vertically between leading edges
of the adjacent treads. The tread depth shall be maagd horizontally between the vertical planes
of the foremost projections of adjacent treads and at a right angle to the tread's leading edge. The
walking surface of treads and landings of a stairway shall be sloped no steeper than one unit
vertical in 48 units horizontal (2-percent slope). The greatest riser height within any flight of stairs
shall not exceed the smallest by more than inch. The greatest tread depth within any flight of
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stairs shall not exceed the smallest by more than inch. The maimum nosing on the stairs shall
AA p ©08

4.4.4 LANDINGS
The maximum vertical rise of stairs between landings shall be 12 feet. The minimum size of

landings shall be 36"x36". Landings shall be provided either side of exit doors and at the top of all
other exterior stairs leading to a building where there are more than 3 risers. The maximum step
from the interior floor level to an exterior landing shall be 7 34".

445 WINDERS CIRCULARRT A
These are permitted, provided that the width of the tread at a point not nme than 12 inches from

the side where the treads are narrower is not less than 10 inches and the minimum width of any
tread is notlessthan 6 inches. The smaller radius of circular stairs shall be not less than twice the
width of the stairway.
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Figure4-3 - Allowable Stairway Dimensions
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4.4.6 SPIRAL STAIRS

Spiral stairways are permitted, provided the minimum tread width shall be 26 inches with each
tread having a 7 ¥2 inch minimum tread depth at 12 inches from the narrow edge. All treads shall
be identical, and rise shall b&ao more than 9 Y2 inches. Minimunheadroom of 6-6" shall be
provided.

4.4.7 ILLUMINATION
All stairs shall be provided with illumination in accordance with section 4.10.6

4.5 HANDRAILS

45.1 GENERAL

Handrails shall be provided on at least one side of stairways of 3 or nerisers for interior stairs

and exterior stairs that form part of the means of egress from the building. Other exterior stairs
shall have handrails provided where the total rise of the stairway exceeds 4 feet between landings
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that comply with section 4.44. Spiral staircases shall have the required handrail located on the
outside radius. Handrails shall be continuous for the full length of the stair.
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HALF-ROUND POINT

Figured4-7 6 Masonryformed continuous grip handrail

4.5.2 CLEARANEC
The clear space beveen the handrail and the adjacent wall surface shall not be less thariA4".

4.5.3 GRIP SIZE
The handrails shall have a circular cross section not greater than 2" or less than 1 ¥4 ", or any shape

with the largest crosssectional dimension not exceeding 2 % "

45.4 MASONRY¥ORMED HANDRAIL
The masonry-formed handrails shall have a circularcross section not greater than 4" or less than 2

4", or any shape with the largest crossectional dimension not exceeding 2 ¥4 ".

45.5 HEIGHT
Handrails shall beneither less than 30" nor more than 38" measured vertically above the leading

edge of the tread or the walking surface of the landing. Handrails that form part of a guard shall be
in accordance with section 4.6.

4.5.6 LOADINGS
All handrails shall be designed for a 20(b concentrated load applied at any point and in any

direction.
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4.6 GUARDRAILS

46.1 GENERAL

Porches, balconies, raised floor surfaces, landings, or open sides of stairs where the raised floor
surface is greater than 30" above the floor below shall be equipped witluards. In addition, guards
in exterior situations shall be installed in accordance with section 5.6.1.
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Figure4-8 o Guardrails (partl)

4.6.2 HEIGHT
Guardrails shall be not less than 36" above the adjacent surface.

Exception: Open sides of stairs shall have guardrails not less than 34" in height measured vertically
above the nosing of the tread.

4.6.3 OPENINGS

Guardrails shall be so constructed that a sphere with a diameter of 4" cannot pass through it at any
point. This includes he triangular openings formed by the riser, the tread and the bottom rail.
Guards shall not be constructed so that a ladder effect is produced that would enable a person to
climb up it.
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Exception: Where an addition to an existing building is planned anthe designer wishes to match
the existing guardrails conditions, theBuilding Officialmay, at their discretion, make an exception
to the guardrail opening requirements.

4.6.4 LOADINGS
All guardrails shall be designed for the worst case of a 200 Ib concentratexhd applied at any point

and in any directions or a 200 Ib/ft uniform load applied at the top of the assembly. Infill areas
shall be designed for a horizontal concentrated load of 200 pounds applied on a 1 square foot area
at any point in the system.
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Figure4-9 8 Guardrail (part 2)
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4.7 EXITS

4.7.1 GENERAL
At least one exit complying with this chapter shall b@rovided for each dwelling unit.

4.7.2 EXIT DOORS & HALL\SAY
At least one exit door shall be provided per dwelling unit and it shall open directly to a safe outdoor

area. The exit door shall not be shared with any other dwelling unit. The required exit door shall be

a side-hinged door or an approved slidingdoornot AOO OEAT o¢ ET-#&ABT EEAKEEBO!
Other exterior hinged or sliding doors shall not be required to comply with these minimum

dimensions and may be reduced to the standards specified in section 4.8. The minimum width of a

hallway or exit acess leading to the exit door shall be not less than 3 feet.

4.7.3 DOOR HARDWARE
Door handles, pulls, latches, locks and other operating devices shall be at a maximum height of 48
inches above the finished floor. The operating devices shall be capable of opaatwith one hand.

4.7.4 LOCKS AND LATCHES
All exit doors shall be readily opemble from the inside without the use of a key or special
knowledge or effort. All exit doors shall require no more than two separate actions to open them.

Exception:

1. Key operation shdl be permitted from an exit door provided that the key cannot be
removed from the lock when the door is locked.

2. Exit doors shall be permitted to be equipped with a night latch, dead bolt or security chain,
provided that such devices are openable from thimside without the use of a key or tool and
are mounted at a height not to exceed 48 inches above the finished floor. Electronic
mechanisms may be installed that meet the exit requirements for egress.

4.7.5 WINDOW WELL
An emergency and rescue openingith a finished sill height below the adjacent ground level shall

be provided with a window well in accordance withsections 4.7.5.1through 4.7.5.3

4.7.6 MINIMUM SIZE
The minimum horizontal area of the window well shall be $g-ft, with a minimum dimension of 36

inches.The area of the window well shall allow the emergency escape and rescue opening to be
fully opened.

4.7.7 LADDERS OR STEPS

Window wells with a vertical depth of more than 44 inches shall be equipped with an approved
permanently affixed ladder or steps. Laddersr rungs shall have an inside width of at least 12
inches, shall not project not more that 18 inches on center (o0.c.) vertically for the full height of the
window well. The ladder or steps shall not encroach into the required dimensions of the window
well by more 6 inches. The ladder or steps shall not be obstructed by the emergency escape and
rescue opening.
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Figure4-7 o Design criteria for window weh)

4.7.8 BARS, GRILLS, COVYBRREENS
Bars, grills, covers, screens or similar devices are permitted to be placed over emergency escape

and rescue openings or window wells that serve such openings provided the minimunenclear
opening size complies with IRER310 and is removable from the inside without the use of a key,
tool, special knowledge or force greater than that which is required for normal operation of the
escape and rescue opening.
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Design criteria:
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Figure4-8 - Design criteria for window wéltough opening(b)
4.7.9 EMERGENCY EGRESS
4.79.1 EACHROOM

Every sleeping room shall have a second means of egress consisting of at leastopemable
window or exterior door approved for emergency egress or rescue. The units must be operable
from the inside to a full clear opening without the use of a key or tool. Where windows are
provided as a means of egress or rescue they shall have alsflight of not more than 44 inches

above the floor.

Page|55




Bermuda Residential Building Cod(i 2014

4.7.9.2 MINIMUM SIZE
All egress or rescue windows from sleeping rooms shall have a minimum net clear opening height

of 24 inches and a minimum net clear opening width of 20 inches.

4.7.9.3 BARS, GRILLS AND BERS
Bars,grills, screens or other obstructions placed over emergency escape windows shall be

releasable or removable from the inside without the use of a key or tool.

4.8 DOORS

4.8.1 DIMENSIONS

4EA T ETEI Oi xEAOE i1 &£ A1 00 OEAI |1 Adkasidés®bediBROO OEA
OAAQEI T 18x8¢38 4EA EAECE®O 8 £ AN OO HEIAET CAAON T@OI

into other spaces that are not habitable or ancillary rooms within a dwelling unit shall not be
limited to the minimum height and width requirements.

4.8.2 DOOR HARDWARE
Door handles, pulls, latches, locks and other operating devices shall be at a maximum height of 48

inches above the finished floor. All means of egress doors shall be of a sss\énging type or
approved sliding doors and corply with section 4.7.2.

4.8.3 CLOSET DOORS
Every closet door shall be such that children can open the door from inside the closet.

4.8.4 BATHROOM DOORS
Every bathroom door shall be designed to allow opening from the outside in case of an emergency

when locked.
4.9 SANITATON

49.1 SANITARY FACILITIES
Every dwelling unit shall be provided with potable running water, at least one water closet,

lavatory, and a bath or a shower.

4.9.2 PRIVACY
Every water closet, bath and shower shall be installed in a room which will afford privacy to the

occupant

4.9.3 KITCHEN
Eachdwelling unit shall be provided with a kitchen area and every kitchen area shall be provided

with a sink of approvednon-absorbent material.

4.9.4 ACCESS TO FIXTURES
Plumbing and drainage fixtures shall be installed so as to afford eaagcess for cleaning both the

fixture and the area around the fixture.
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4.9.5 COMMUNAL TRASH CONERS
Where there are three or more apartments on a single lot, a communal trash container shall be
provided in accordance with the current development plan.

4.9.6 SETTING & INSTALONTI
49.6.1 WATER CLOSETS

I xAOAO Al i 6OAO OEAIT 110 AA OAO Al 1 OAO OEAT puvo £
i AOOOOAOGEIT T 8 4EAOA OEAIT AA AO 1 AAOO puvd Al AAOAI
door. Wated A1 T OAO AT i PAOOI AT 006 OEAIT AA 110 1AOGO OEAI

49.6.2 SHOWERS
All shower compartments shall have a minimum oB00 sq. inches (6.25 sq ft) and the minimum

AEI AT OETT OEAIT1T AA 110 1AOO OEAT omnoh dfkkkrl®@OOAA £O
valves, shower heads, soap dishes and safety grab bars.
4.10 LIGHTING

4.10.1 GENERAL
The lighting of allhabitable roomsshall be adequate to proide an average illumination of 10foot

AAT AT AO 1T O0AO0 OEA AOAA T £ OEA odlArcillak @omsshal B CEO 1T £
provided with lighting adequate to provide an average illumination of 3 foot candles over the area

of the room measured at a heightof ® AAT OA OEA A1 110 1 AOAI 8 &1 O ATl A
candles will be required.

4.10.2 MNIMUM GLAZING AREA

The minimum glazing area for rooms withindwelling units shall conform to Table 4.1. Every
habitable roomor space intended for human occupancy shall have an exterior glazing area of not
less than 8% of the floor areand 4% natural venilation. Natural light shall be provided by glazing
areas that open onto courts or yards or by otheapprovedmeans.

Bedrooms formed in basements must conform to the requirements as far as practicable. Any
proposed deviation may be granted at the discredin of the Building Officid.

4.10.3 ADJOINING SPACES
Where natural light for rooms or spaces without exterior glazing areas is provided through an

adjoining room, the unobstructed opening to the adjoining room shall be at least 8 percent of the
floor area of theinterior room or space, but not less than 25 square feet. The exterior glazing area
shall be based on the total floor area being served.
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Loesiia e T With minimum acceptable elect

lighting
Living rooms, Dining rooms, o o
FET R 8% of floor area 8% of floor area
Kitchen 8% of floor area Windows not required
Bathrooms, W.C room 2 sq ft Windows not required
Ll Ba;zgment, RizeEsin 4% of floor area Windows not required
Note:
1) Where windows are not provided, mechanical ventilation in accordance withZ@2tgirall also be
provided.

2) Electric lighting shall be in accordance with setténl

Table4.1 - Minimum Glazirreas for Residential Rooms

4,104 HALLWAYS

Natural light should be capable of penetrating the full length of the hallwayAny room that opens
into the hallway shall have3-way switch or multi switching and hallways that are over 6feet must
have at least Zwitches.

Internal Hallways with no external wall access to daylight could gain natural light from the use of
skylights or solar reflectors in the form of mirrored tubes(sun tube lights).

4.10.4.1 BUILDING PERMIT/RE&UONS FOR SUN TUBEHTS
All applications for sun tube lights will have to be furnished with the specifications and installation
requirements from the manufacturer of choice.

4.10.5 BATHROOM / TOILETGMDLIGHTING
A bathroom should wherever possible be situated on an external wall and be primled with a

window not less than 2 sq. ft. in aredvery bathroom and toilet room shall also be provided with
artificial light. The illumination shall have an average intensity of 3 foot candles measured at a
EAECEO 1T &£ ono AAT OA OEA &1 11 08

4.10.6 STAIRWAY ILLUMINAYIO

All stairways and internal rampswithin dwelling unitsshall be provided with a minimum

illumination level of 10 foot candles measured at every tread nosing. Exterior stairways serving a
dwelling unit shall have an illumination level on tread runs of 1 fot candle.

4.10.6.1 CONTROLS

The control for activation of the required stairway lighting within adwelling unit shall be operable
from the top and bottom of eaclstairway (by way of a 3 way switch) without traversing any step of
the stair.

The illumination of anexterior stairway serving a dwelling unit shall be controlled from inside the
dwelling unit, unless continuously illuminated or automatically activatedSx (6) steps or more
shall be provided with lighting (artificial or natural) .
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411 VENTILATION

411.1 GENERAL
Natural ventilation of habitable roomsand garages shall be through windows, doors, louvers or

other natural openings to the outside air.

4.11.2 VENTILATION REQUIRED
The minimum operable area shall be in accordance with Table 4.2.

Location |  with minimum acceptabddectric lighting
Living rooms, Dining rooms, Bedrooms, Kitchen 4% of floor area
Garages 4% of floor area
Bathrooms, W.C room 1sqt
Laundry, Basement, Recreation room 2% of floor area

Note:
1) Where natural ventilation is not provided in accordanceTafile 4.2, mechanical ventilation in
accordancavith section 2@ shall be provided

Table4.2 8 Minimum natal ventilation areas for room

4.11.3 ADJOINING SPACES
Where rooms and spaces without openings to the outdoors are ventilated through an adjoining

room, the unobstructed opening to the adjoining room shall be at least 8 percent of the floor area of
the interior room or space, but not less thar25 square feet. The ventilation openings to the
outdoors shall be based on the total floor area being ventilated.

4.11.4 OPENINGS BELOW GRADE
Openings below grade shall be acceptable for natural ventilation provided that the outside

horizontal clear spacemeasured perpendicular to the opening is 1% times the depth below the
average adjoining grade to the lowest point of the openable portion of the window.

4.11.5 BATHROOMS AND TOIRBDMS
Bathroomsand toilet rooms shall be provided with a window at least 2 sq. fin area of which 50%

is openable. Where this is not possible mechanical ventilation must provide at least 50 cubic feet
per minute of outdoor ventilation air. Bathroom vents shall not discharge into kitchen parameters.

Location | Minimum openable areas
Living rooms, Dining rooms, Bedrooms, Kitch 4% of floor area
Garages 4% of floor area
Laundry, Basement, Recreation room 2% of floor area

Note:
1) Where natural ventilation is not provided in accordance with Table 4.2, mechanicaloremtilati
accordance with section.20shall be provided.

Table4.3 - Minimum Natural Ventilation Areas for Rooms
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4.11.6 MECHANICAL VENTIOATI
Where natural ventilation is not possible in rooms, mechanical ventilation shalie provided as per
Chapter 19.

412 SOUND TRANSMISSIOR®KTROL

4.12.1 GENERAL
This applies to all common interior walls, partitions and floor/ceiling assemblies between adjacent

dwelling units.

4.12.2 AIRBORNE NOISE

Wallls, partitions and floor/ceiling assemblies separatinglwelling unitsfrom each other shall have a
sound transmission classification of not less than 45 for air borne noise when tested in accordance
with ASTM E 90.

4.12.3 STRUCTURBRNE NOISE
Floor ceiling assemblies between dwelling units shall have an impact instion class rating of not

less than 45 when tested in accordance with ASTM E492.
4.13 RAMPS

4.13.1 GENERAL
Where used, ramps shall comply with the following requirements.

4.13.2 MAXIMUM SLOPE

Ramps shall have a maximum slope of 1 unit vertical to 8 units horizontal fora@A1 OEOA Ob O
&1 O OEOAO AAT OA pcd OEA OI1TPA OEAI 1T AA p OTEO OAO
across the direction of travel shall be 1 in 48.

4.13.3 WIDTH
The minimum width of a ramp shall be 36 inches.

4.13.4 HANDRAILS
Handrails shall beprovided on at least one side of the ramp and they shall comply with the

requirements of section 4.5.

4.13.5 LANDINGS
Landings of minimum size 36 inches by 36 inches shall be provided at the top and bottom of ramps,

where doors open onto the ramp, and where theamp changes direction.
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5 SITEWORKS

5.1 PROPOSED AND EXISGBIMWORKS

The applicant may need to submit a site plan based on a site survey, full or partial, prepared by a
registered surveyor where buildings or buildingoperations are proposed within a setback to a lot
line specified in the current development plan, as required at the discretion of thuilding Official

5.2 EXISTING SERVICES

The applicant is responsible for determining the occurrence of all existing services the site.

These include underground electricity, telephone, cable TV, water, gas and sewer lines. These shall
be adequately marked out prior to any excavation taking place and shall be capped oiroaited

where necessatry.

Servicesare to be depictad on drawings following completion of installation to the satisfaction of

the local utility company.Servicesx EQEET v 6 JagBpedoifiedn tie AubrénAd@vElopment
plan, must bemarked out by aregistered surveyor.

5.3 SITE BOUNDARY

The extent ofthe site shall be marked out by survey stakeslaced by aregistered surveyor prior to
the commencement of any work that is closer than&uo the line of setback (aspecified in the
current development plan) or under any other circumstances deemed necesary by the Building
Official.

5.4 SETTING OUT

All proposed excavations shall be adequately marked out by a qualified person (with spray paint or
other such approved means) prior to any works commencing in order to avoid any ov@xcavation
of the property.

5.5 EXSTING ROCKCUTS/REYING WALLS

Where the underside of the foundations for a proposed new structure is situated closer tioe edge
of an existing rockcutretaining wall than the height of the rockcut/retaining wall, and thus
imposes a surcharge loading othe rockcut/retaining wall, it shall be necessary to have a
registered engineer check the stability of the existing rockcut retaining wall. If deemed necessary
by the Building Officialthe existing rockcut/retaining wall shall be shored up to withstandthe
surcharge loadings.
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Figure5-1 - Existing Rockcuts and Retaining Walls

5.6 NEW EXCAVATIONS/ROCKITS/RETAINING WALLS

When an excavation is to be made, the owner shall erect a retaining wall at their own expense and

on their own land. Such a wall shall comply with the requirements afection 5.9or be designed by

a registered engineer and shall be suitable to adequatetlgtain the adjacent property and any

structures that are on it. Where the site is suitable to accommodate a rockcut in lieu of a retaining

wall, rockcuts greater than 6 feet in height shall be certified by a registered engineer. Where

rockcuts and excavatns are proposed within a distance closer than the height of an existing

O1l AEAOO 1T O OAOGAETET C xAllh AEOEAO 11 OEA 1T x1A0OG
report on the possible undermining effects of the proposed new excavation shall barfvarded to

the Building Officialby a registered engineer.
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Figureb-2 - Proposed New Rockcuts and Retaining Walls

5.6.1 GUARDRAILS

Guardrails shall be erected for all exterior retaining walls or rockcuts where the difference in grade
betweenthe upperand T x AO 1 AOAT O AGAAAAOG 1 A£AAO AAT OA Ol EI
For slopes that exceed a gradient of 1 vertical to 1 horizontal where the difference in grade between

the upper and lower levels exceeds 4 feet, guardrails shall also be instdll€hese guardrails shall

be built on the owner® property. The guard system shall be erected prior to the commencement of

all excavation works. The guardrail shall be in accordance with section 4.6. Alternatively a natural
AAOOEAO jAsCcs A AATOA ERAEAGCAOI EAdstrdith ofiEl 6 & AA AO
Building Official Natural barriers can only be usd up to a height ofip dt8nay be necessary to erect

temporary barriers while the natural barrier matures.

5.7 EILL

Where it is desirable to place fill on the site to raise the level themis shall be performed as
follows:

5.7.1 PLACING OF FILL

Fill material shall be made up of well graded natural stone free of organic soil, rubbish or
OACAOAOQEIT 8 AEA EEI 1T OEAIT AA pi AAAA ET 1 AUAOO 1
means ofwatering and approved mechanical compaction between each layer
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5.7.2 FILL SLOPES
Where fill material can be sloped off entirely on the ownes property it may be done so at a slope

not exceeding 1 vertical to 3 horizontal. Such slopes should be planted withgegation to prevent
erosion and run off.

5.7.3 RETENTION OF FILL
Where it is desirable to retain fill on a site, or where fill is placed against a boundary where the level

of the adjacent property is lower than the finished height of the fill then a retaining all shall be
built. The retaining wall shall be in accordance witlsection 5.90r it shall be designed by a
registered engineer

5.74 FOUNDATIONS ON FILL
Buildings shall not be founded on fill material unless the conditions cfection 6.4have been met.

Maximum slope of
fill material to be 1
Proposed newround level vertical to 3

formed by laying fill material i .
v y laying 3 horizontal e— Boundary line

. =_| |
|

RN : Where fill is to be
Existing Ground=~~- __ retained, a

I/
level Tl retaining wall in

accordance with
section 5.9 must be
erected

|
[
!
|
Figureb-3 - Placement of Fill |

5.8 SITE GRADING

The surface immediately adjacent to the building shall be sloped away from the walls.

5.9 RETAININGNVALLS

5.9.1 GENERAL
Retaining walls complying withTables 5.1 and 5.2 and Figures 5.4, 5.5 and 5.6 nieyused when

the soil behind the wall is free draining and all of the conditions listed below are adequately
complied with. All retaining walls shall be inspeted and approved by a registered engineer prior to
inspection by theBuilding Official

5.9.2 SLOPE BEHIND WALL
The surface of the fill behind the wall is not to exceed a slope of 1 vertical to 3 horizontal.
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5.9.3 SURCHARGES BEHINDANALL
The walls have beerdesigned so as to accommodate vehicular loads from passenger cars. Where

they are subject to higher surcharge loads such as from a public or private road or from a building
foundation, these Tables are not applicable. In these cases a registered engindalidhe consulted.

5931 RETAINING WALLS AL@RNRUBLIROADS
All retaining walls along public roads and highways shall be subject to design criteria defined by the

Ministry of Public Works.

594 GROUTING THE WALL
All cells in the masonry retaining walls shall be conete filled as per sectionl4.7.

5.9.5 DRAINAGE BEHIND WAELS
5951 GRAVEL LAYER

' 1T AUAO 1T &£ AOAA AOAETEI C COAOGAT A TETEIOI 1TEF 96 x
height.

5.9.52 WEEP HOLES

7AAD ET1 A0 OEAIT AA bPIl AAAA AO 1 AgEI O6i AAT OOAO 1 E

Theweep holesOEAT 1T AT i DPOEOA T £ OOACCAOAA TPATEI CcO ET OE.

internal diameter PVC pipe. The inside of theveep holesshall becovered with filter cloth or
equivalent material to prevent material behind the wall from washing out.

5.9.6 REINFORCING

59.6.1 SIZE & SPACING
The amount of vertical reinforcing in the wall shall be as per Table 5.1 and will vary depending on
the height of the wall.

5.9.6.2 PLACEMENT
4EA OAET £ OAETI ¢ EO O AA pI AAAA o6 A£0Ti1T OEA AAOOE
exercised to position the reinforcing correctly in the foundations and walls.

5.9.6.3 LAP LENGTH
The minimum lap length of the reinforcing shall be iraccordance withTable 14.3.

5.9.7 GUARDS
Guardrails in accordancewith section 4.6 shallbe provided to the top of walls where the difference

ET COAAA AGAAARAAO 18 AAT OA OITEI 1O OATA T O omd AAI
5.9.8 BOUNDARIES

Where retaining walls are being construatd on or near boundaries, the location of the boundary

shall be determined by aregistered surveyor. No part of the wall, including the foundation, shall be

constructed on the adjacent property unless approval in writing is obtained from the neighbouring
property owner.

5.9.9 CONCRETE
All concrete works shall comply withChapter 13
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5.9.10 MASONRY

Al masonry works shall comply withChapter 14

Required spacing of Vertical Reinforcing for bar size of;

Maximum R(’f't)a'”ed Height ol Thickness T12 T16 T20
8 0 2456 4060 4860
46 106 400 4806 486
126 486 486 486
8 06 N/A N/A N/A
60 106 N/A 246 326
126 166 326 406
86 N/A N/A N/A
8 0
106 N/A N/A N/A
126 80 N/A N/A
Notes
1. Reinforcing is to be placed 36 from the ear
2. All cells of theblockwork retaining walls shall be grouted with concrete fill.
3. N/A means not applicable.
4. Minimum lap length of reinforcing bars shall be in accordance witlable 14.3.
5. Refer to Table 14.4 for equivalent imperial bar sizes to the metric reinforaegignated in the

Tables.
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Minimum foundation width (W) for various wall types

Maximum Retained Height Wall Type 1 Wall Type 2 Wall Type 3
40 23806 336 280
6 0 4406 500 4906
80 58 6 70 6 5006
Note:

1. Foundations are to be a minimum of 1206 d
2. Foundations are to be reinforced with transverse steel (As) across the foundation using th
size and spacing of reinforcing as the w
cover.

Longitd i n a | reinforcing of T12 bars at 126
the foundation.

A T12 longitudinal bar shall be placed on top of the bend of the wall starter bars.
The cover to the foundation reinforcin
The minimurebn d i nt o the foundation .o0of the w
The wall types shall be as per Figures 5.4, 5.5 and 5.6.

Wall type 2 shall also have foundation keys installed in accordance with Table 5.3

Table5.1- Concrete Masonry Retaining Walls: Size of Blockwork & Reinforcing

g
a l

Nogak~

Table5.2 - Masonry Retaining Walls: Foundation Size & Reinforcing

Type of Foundation Material

Maximum RetaideHeight Rock Sand

40 126 186

60 126 240

80 186 300

1. The foundation keys described in Table 5.3 are only required for wall type 2.

2. The mini mum width of foundation keys sha
3. Keys shall be continuous along the length of the retaiaiihg

4. Keys shall be reinforced with L shaped b

. the foundation.
A continuous longdinal T12 barshall be placed in the bottom of the key.

Table5.3 - Required depth of Keys in Footings for Wall Type 2
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Retaining Wall Typedl

= For walls where the change in ground lev
_ ] between the high side and the low side
c <«— exceeds 4 feet above grass sand or
__ 306 above a hard s
c in accordance with section 4.6 must be
erected on top of the retaining wall.
0
™ 3 Slope behind wall not
— to exceed 1 vertical
Note: All Concrete Block Cells 1 g to 3 horizontal
must be filled with Concrete y N\
A ¥ I 0\\0 . . P .
b SO Mini mum 66 thick |
Maximum AN , gravel behind walbs per section 5.9.5.1
¥ /4
Retained l*éﬁ“ 36 Cover to r
Height of ? L0008 earth face of wall
Wall (H)
K4
i %% \
Weepholes must be installed at th@se of [ o ) = les1
the wall at 4 feet maximum centres in s neo.
accordance with section 5.9.5.2 4\ IGT7° Lap bars as peffable 13.2 i yq)
Jv —— T12 Longitudinal
L b ,,

i 3T TR : o co
Mi ni mum 1 . &) V7

Continuous strip n° 7° 27— As (as per Table 5.1)
footing Y o', (amount of steel in the
,/o,//o,//f)/c,//o,,/o 2° |y footing)
<169
Minimum bend

T12 Bar inside
bend continuous
along foundations

" Foundation Width (W)
(in accordance with Table 5.2

Figures-4 - Retaining Wall Type 1
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Retaining Wall Type 2

For walls where the change in ground lev
between the high side and the low side
«— exceeds 4 feet above grass or sand or
306 above a hard s
in accordance with section 4.6 must be
erected on top of the retaining wall.

nim
{

mi

3
Note: All Concrete Block Cell 1B
must be filled with Concrete X ‘ N

N"  Minimum 66 thick |
° gravel behind wall as per section 5.9.5..

Z
N 36 Cover to r
,»\\ earth face of wall

Maximum
Retained
Height of

Wall (H) . .
%—— As in accordance with Table 5.1

———

N (Amount of reinforcing steel in Wall

74
/Qc\;— Lap bars ager Table 13.2

<

T12 Bar |l ongitu

N

N

| % Weepholes must be installed at the base
 the wall at 4 feet maximum centres in

28 4° accordance with section 5.9.5.2

ol

; o
SRS \ ° 7 T12 Bar inside bend
2 © o y¥——4—

a 1 = continuous along
o hd (2)

Asin accordance with___
Table 5.1 (Amount of E,

steel in the footing)

N A

124

° 40 foundation

o (o) o
@) 7 %% 2y ° ’/5/ A Foundationdy must be provided to type
7 2 walls in accordance with Table 5.3. The
T 12 bar . o . .
()/” key must be mini mui
™ ‘ 84, reinforced with L

Minimum centers along the footing. A continuous T
166 b bar shall be placed in bottom of the key

Mini mum 12
— Continuous strip
footing

Foundation Width (W)
(in accordance with Table 5.2

Figures-5 - RetainingVvall Type 2
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Retaining Wall Type3

ni=m

mi

0

Note: All Concrete Block Cells
must be filled with Concrete.

(]

-

Maximum
Retained
Height o
Wall (H)

Weepholes must be installed at the base
the wall at 4 feet maxinma centres in
accordance with section 5.9.5.2

L

For wallsvhere the change in ground leve
between the high side and the low side
exceeds 4 feet above grass or sand or
306 above a hard s
in accordance with section 4.6 must be
erected on top of the retaining wall.

Slope behind wall not
to exceed 1 vertical
to 3 horizontal

Minimum 66 thick |
gravel behind wall as per section 5.9.5.]

36 Cover t

3
1

N\
N
\\0

o
7

N 0 r

O R

A earth face of wall
R——— As in accordance with Table 5.1
N (Amount of steéh the footing

Q
yyo—— Lap bars as peffable 13.2
4

o — T12 Longitudinal

Y
o
Al

Mi ni mum 1] -
Continuous strip  —
footing Y

36 Co

24
2

2 As (as per Table 5.1)

///O

6¢Q

(amount of steel in the
footing)

aY
7

M
12])¢

inimum be
T12 Bar inside

bend continuous
along foundations

(0]

24

Foundation Width (W)
(in accordance with Table 5.2

Figure>-6 - Retaining Wall Type 3

5.10

BIOENGINEERED WALUSAEMBANKMENTS

'l OAOT AOGEOGA Oi EI

OAOAETET ¢ OUOOAI O EI

ABAADGO

by a registered engineer prior to inspection by thaBuilding Official
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5.11 CERTIFICATE OF INSTATION

the time of completion by a certified installer.

5.12 FREE STANDING WALLS

5.12.1 GENERAL
Free standing walls that do not retain any material may be constructed to the requirements table
5.4.

See Table 5.4 for construction details of
walls and footings

FReaaTTy e [
Eeeeeasy oo oo, O |
A

e

«————— Heiaht of Wall

L L Ir‘i: v

2866 wide fol

366 wide for
Wall is to be centered on the footing

Figure5-7 - Free Standing Wall Construction

5.12.2 BOUNDARIES

Where walls are being constructed on or near boundaries, the location of the boundary shall be
determined by aregistered surveyor. No part of the wall, including the foundation, shall be
constructed on the adjacent property unless approval in writing is btained from the neighboring
property owner. All such walls shall be inspected and approved by a registered engineer prior to
inspection by theBuilding Official
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Free Standing Wall Construction

= = =
— g 3 = x _: N E
© [0} = Lf o o ) =
?5 g 5 X3 ° _ 5 i
935 — m k= =
= o = 20 0 g S
=) S = o O = IS
[} g = k] o) = ko]
t o S @ o ° = 5
m oM © - L?
. . Not Not 2606 wi
4Feet 86 Bda| 806 B|6606 required | required deep 2T12
, | . . T16 @ T12 @ 30666
6Feet 106 Bdgl06 H86 326¢c!| 2456 wide x 3T12

Notes:with reinforced masonry the bars shall be placed vertically in the centre of the cells and only those cells contait
reinforcing need be concrete fil | e dntothe footingbelow.i nf or ci n
Thefoundations shall be reinforcedth the required steel the entire length of the strip footing.

The wall shall be placed on the centre of the foundation.
Refer to Table 14 for equivalent bar sizes to the metric reinforciagignated in the Tables.

Table5.4 - Free Standing Wall Construction

5.13 DEMOLITION

5.13.1 SERVICE CONNECTIONS
Before any building or structure can be demolished or removed, the owner shall notify all utilities

having service connections within a building or structure. These include water, gas, electricity,
sewer and other connections. A permit to demolish shall only be granted when a letter is obtained
from the relevant utility companies stating that their respective grvice connections have been
disconnected.

5.13.2 NOTICE TO ADJOINIR®B/NERS

When the building or structure to be demolished is within 15 feet of an adjoining property, written
notice of the intent to demolish shall be given to the owner of the neighbouring propiy prior to
application for a building permit and proof of written notice shall accompany the permit
application.

5.13.3 SAFETY OF SITE
The site on which demolition is taking place shall be maintained in a safe manner at all times.

Access to the site by members of the public shall be prevented by the use of temporary fences or
barriers in accordancewith section 34.1.

5.13.4 ASBESTOS REMOVAL
Prior to applying for a demolition permit, the owner shall ascertain whether the structure or

building to be demolished comprises or contains any asbestos containing materials. Where there is
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any doubt, the Department of Health should be contacted for clarification. The removal of such

x AOOA OEAI 1 AA OOOEAOI U ET AA Mbbostod Rehdval Rdic).E OEA $ A
5.13.5 REMOVAL OF OTHER HRROUS MATERIALS

AEA OAIT T OAT 1T &£ 1 OEAO EAUAOAT OO 1 AOAOEANO OOAE AO
fluorescent tubesshall be removed strictly in accordance with the requirements of the

Departmentsof Health, Public Works and or Environmental Protection.

5.13.6 DISPOSAL OF MATERIAL
All materials removed from the site shall be disposed of in accordance with the Ministry of Works &

%l CET AAOET ¢60 7AO0A $EODPI OAlI 0711 EAU

5.14 SITE DRAINAGE

5.14.1 GENERAL
The stormwater runoff shall be maintained entirely on theapplication site. Drainage soakaway pits
shall be required to collect ruroff in the following situations:

a) Driveways, parking areas and other harghaved areas of the property;

b) Roofs of any buildings that do not discharge into a water storage tank;

c) Water tank overflows where the size of the storage capacity of the water tank is less than
that required in section 29.50f the code, and

d) In other situations that the Building Officialdeems harve the potential to cause a nuisance
public or private property.

5.14.2
All pits shall be inspected by thdBuilding Official prior to covering over.

5.14.3 SIZE OF SOAKAWAYRIT

The size of the soakaway pits shall be based on the catchment area of the drainage surfaces in
guestion. Thesizes specified in Table 5.5 arbased on free draining natural limestone rock or sandy
material. . Where organic or clay soils or very tightly cemented rock (e.g. Walsingham Formation) is
encountered, the percolation rates will be substantially reduced. In these instances the Building
Official shall be consulted.

Catchment area

(square feet) Minimum size of soakaway pit

126 wide x 186 dee drainage tr
e st 2ft deep pit P ’

up to 300 sq ft 3ft x 3ft x 40 deep pit
up to 500 sq ft Aft x 4ft x 4ft deep pit

4ft x 4ft x 4ft deep pit every 500 sq ft of catchment along with a
drainage trench as per 5.12.4 for each pit

Table5.5 - Minimum size of Drainage Soakaway Pits

greater than 500 sq ft
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5.14.4 DRAINAGE TRENCHEBRIWEWAYS
Drainage trenches shall bénstalled at the base of driveways and at intervals for driveways

exceeding 500 sq ft of catchment area. Their purpose is to direct the flow of stormwater to the

O1 AEAxAU DPEOO8 4EAOA OOAT AEAO OEAIT AA A TETEI OI
shall be covered by removable grating suitable to stop the ingress of vegetation and leaves and shall

be of sufficient strength to resist the loading of traffic above. These trenches shall be maintained on

a regular basis to prevent them from clogging upAlternative drainage methods to these drainage

trenches may be provided at the approval of the Building Official.

5.14.5 HARCSURFACED AREAS
All other hardsurfaced areas such as parking areas, walkways and patios shall be sloped so as to

retain storm water on the property and suitable subsurface drainage installed to direct runoff to
the soakaway pit(s) on the property.

5.14.6 LOCATION OF SOAKAWRN'S
Soakaway pits shall not be located closer than 5 feet any boundary.The top of the pit of the

soakaway must not be blow the top of the cesspit.

5.14.7 CONSTRUCTION OF SAWKY PITS

The pits shall be of the sizes specifieid Table 5.5Where installed under driveways or parking

areas they shall be covered with a reinforced concrete slab as for a cesspit and constructed in
acwordancewith Tables 27.1a and 271b.The pit slabs must be provided with a removable access

EAOAE 110 1 A0O OEAT pwo @ pwds8 7TEAOA ET OOAT T AA Al
with suitable removable covers that will resist a minimum 300 Idoad from pedestrians.

5.14.8 MAINTENANCE OF SORKYY PITS
All soakaway pits, trenches and other drains to the pits shall be adequately maintained by the

owner to ensure that they do not become blocked by sediment, sand, leaves and other vegetation.
Regular ckaning shall take place to ensure that proper drainage is maintained.

5.14.9 DRAINAGE BOREHOLES
Where the owner wishes to use drainage boreholes instead of soakaway pits to dispose of surface

water runoff, approval must be obtained from theEnvironmental Authority.

5.14.10 SUSTAINABLE DRAINSGETEMS/PERVIOUEREWNTS

5.14.10.1 BUILDING PERMIT/RESUONS
All applications for permeable pavement will have to be furnished with the specifications and

installation requirements from the manufacturer of choice. Such applicatits can possibly be
considered and reviewed as minor development applications, otherwise known as a Permitted
Development Permit (PDP) or a full Building Permit application which will be subject to affiliated
site factors, such as square footage, locatiom@the type of pavement used, etc (see secti@9.4.

5.14.10.2 CERTIFICATE OF INSPAION
I AAOOGEAZEAAOA T &£ ET1 OOAI 1 AOGEIT ET AAAT OAAT AA O1 OE
the time of completion by a certified installer.
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Soss
-~ —.;—; :

e Where driveways and parking areas

drain onto roadways or other
= properties, a stormwater drainage
p— system in accordance with section 5.
== must be constructed.
.. ——

= Drainage soakaway pit (pits to be
: sized in accordance to Table 5.5)

Trench draior alternative means to
divert water to drainage pit.

St =

Figure5-8 - Drainage Soakaway Pits

~

J

Pagel|75



Bermuda Residential Building Cod(i 2014

5.15 CAVES

5.15.1 LOCATION OF BUILDSNEND OTHER STRUETUR
All structures shall be located such as tprotect any underlying cave systems. Suitable site

investigation works shall be carried out prior to design in an attempt to determine the extent of
caves.

5.15.2 ON SITE DISCOVERYCABWE SYSTEMS

Where a cave is discovered during the progress of construction wks, the works on the affected
area of the site must cease until an officer from th®epartments of Conservation Services and or
Environmental Projectionhas inspected thecave and made a decision on igcientific value.

5.15.3 STRUCTURAL STABILITY

Where cavesystems are encountered and the applicant is granted permission to construct over or
in the location of such caves registered engineer shall be consulted in reference to the foundation
details of the structure.
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6 FOUNDATIONS

6.1 SCOPE

Foundations in this Chapter have been designed such that they shall be limited to supporting a

i AGeil O T &£ ond 1T &£ 1 AOT 1T OU xAAyiconditiodd xdt speEifidally OO AT A A
covered by this chapter shall be designed, inspected and approvey & registered engineer prior to

inspection by the Building Official.

6.2 SITE INVESTIGATION

The applicant shall conduct site investigations to confirm that the site is suitable to carry a
structure of the type intended.

6.3 SUITABLE FOUNDATI®OMTERIALS

Satisfatory bearing materials for spread footing shall include sound rock or compact sand in its
natural state. Any organic material, soil or fill shall not be suitable for this code.

6.4 UNSUITABLE FOUNDANMATERIALS

Where organic material, soil or fill are enountered on site, or where one portion of the building is
situated on rock and another portion on sand, the applicant shall engage a registered engineer to
design the foundations in accordance with the Bermuda Commercial Building Code.

6.5 CONCRETE FOOTINGS

6.5.1 GENERAL
All footings shall be supported on suitable foundation materials imaccordance with section 6.3 and

they shall be of a minimum size and reinforceds per Table 6.1Footings shall be constructed of

concrete with a minimum 28 day characteristic compresive strength of 2,500 PSI. The cover to the

OAET £ OAET ¢ OEAI1 AA A TETEIOI T &£ o6 ATA A 1 A@EI O
concrete footings. Reinforcing shall be lapped in accordanegth Table 132.

6.5.2 FORMIN®F CONCRETE
Concrete footings may be cast against the side of excavated natural rock. Where sand is

encountered, the sides of the footings shall be formed in accordanagh Chapter 13

6.5.3 SLOPE
The top and bottom surface of footings shall be level. Footings shall ieped where it is

necessary to change the elevation of the top surface of the footings. Reinforcing shall be carried
through the step in the footings.
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Number of Stories Rock Compacted Sand

l16wi de x 10 200 wide x 12
1-storey T12 bars longitudinal bars longitudinal

2406 wide x 306 wide x 12
2-storey T16 bars longitudinal bars longitudinal

T10 transve T12 transver

Notes:

Concrete for the foundations shall comply with the requiremeChsofer 13

Where the foundations bear on both rock and sand, see the requirerhsatsion 6.4.

The reinforcing designated as longitudinal refers to longitudinal steel that is to be

continuous the length of the strip foundation with lap lengths in accoxdtir@eapter 13

The reinforcing designated as transverse refers to steel across the \ihdtlstop

foundation at centre to centre spacing as listed.

The cover to the reinforcing shall be

Referto Table 133 for equivalent imperial bar sizes to thetmic reinforcing designated i
the Tdle

o wbhpE

ou

Table6.1 - Minimum Allowable Size and Reinforcing of Concrete Strip Foundations

A98 or equivalent wire mesh
Plaster finish

all around
— Finish floor

Courses filled —¢—| Concrete Floor Slab
belowc&rade \
Finished Grad A
"3 sk \ e U]
e

] e, T \\d

T T T T \j

PR EEERTN

‘r8 D OO WAoo 26

\ _/yw,mwm T —?

Transverse bars

only required for \

2 storey structures +
Depth Varies
See Table 6.1 !

A,

—606 mil pol yethyler

—— Compacted sand base

Min 30
- B )

/: _ il =| A\ Reinforcing bar size varies
Width Varies see Table 6.1
See Table 6.1

Foundations must be taken down to a sound bearing stratum. Where organic material, soil
is encountered, or where part of the foundation is on rock and the other part othearal,
registered engineer must be consulted

Figure6-1 o Typical Concrete Foundation
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+

\-\\'!EQ

!
| | e |

e e 7

Min A98 mesh
Adequate chairs tbe
provided to support

mesh

| A a s e

Concrete slab may be poured
integrallywith the strip footing
for shallow footings. The strip
footing shall be constructed in
accordance with table 6.

Depth Varies
See Table 6.1

—

—>

1
181 6 cover
from top of slab

< A Min 56

P e T 1

[ ] ®
Reinforcing of

footing as per
Table 6.1

a

Width Varies L—

See Table 6.1

LG mil polytheni

binding
(Note: not required under water
tank slabs)

Foundations must be tak#mwn to a sound bearing stratum. Where organic material, soil or fill is
encountered, or where part of the foundation is on rock and the other part on sand, then a registered

engineer must be consulted

Figure6-2 8 Shallow Footings

Foundation — ]
Walls

<

Concrete Footing

as per Table 6.1

————— A

Bars to be lapped in—
accordance with
Table 13.2

) —— -

Example of existing
sloping grade level

Depth of Footing at step
not to be less than that
required in Table 6.1

Figure 6.3 Stepped Footings
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7 FOUNDATION WALLS

7.1 GENERAL

Buildings shall not be founded on fill material unless the conditionef section 6.4have been met.
Any conditions not specifically covered byhis chapter shall bedesigned,inspected and approved
by a registered engineer prior to inspection by the Building Official.

7.2 UNBALANCED FILL

Where a foundation wall is placed against anything other than a natural rock cut, the foundatio
walls shall conform toTable 71. 7 A1 1 © O0O0PDPIT OOET ¢ i1 OA OEAT wd 1 £ EE
registered engineer.

7.3 DAMPPROOFING MATERIA

Below grade walls for underground rooms shall be adequately damproofed. This shall consist of a

€6 OEEAE biI AOOAO AT AOQEnngvalls.iThelEsker dixaiiah@ BroportionedE OEA
to 1 part cement: 2 parts sand. Two layers of a bituminous material or other such membrane as

approved by the Building Official shall then be applied to the outside face of the wall prior to

backfilling.
7.4 SUBOIL DRAINAGE

Where a site is not graded to drain surface water away from the foundations and/or is of material

that is not free draining, a subsoil drainage system shall be installed if deemed necessary by the

Building Official. The drain shall be placedround the perimeter of the foundation and consist of a

160 I ETEI O AEAI AOAO PAOAEI OAOAA AOAET ACA PEPA bl AA
stone. The perforated pipe shall be covered by an approved filter fabric material then backfilled

withgraOAT T O OO0T T A AGOATAEI ¢ A TETEIOI 1T &£ pcgd AAUIT /
AAT OA OEA PEDPA8 4EA O1 AAOOGEAA 1T £ OEA AOAET PDPEPA O
footing. The drain shall dispose of the water by gravity to an approvedrainage system or

soakaway.

7.5 BACKFILL

The foundation walls shall be backfilled with material that is free from organic material
construction debris and large rocks. The backfill shall be placed and compactedcaimanner that
does not damage the dampprodrfig material.
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Height of Unbalanced Soil Masonry Size Reinforcing
40 86 Bl ock Not Required
50 86 Bl ock Not Required
60 86 Bl ock Not Required
70 86 Bl ock T12 @ 2406¢c/ ¢
80 106 Bl oc T12 @ 2406¢c/ ¢
90 126 Bl oc T12 @ 2406¢c/ ¢
Note:

a) Unbalanced soil the difference in height of the exterior and interior finished grade levels.
Where an interior slab is provided the height of unbalanced fill shall be measured from th
exterior finished grade to the top of the interior slab.

b) The maximum vertical heightleen lateralsupports hal | be 90.

c) All cells of the walls shall be concrete filled in accordancesgtion 147.

d) With reinforced masonry the bars shall be placed vertically in the centre of the cells. The
reinforcing shall Dbteo ttuhren efdo cat inmm gn i breulnmo vo 1
or concrete bond beam above.

e) Minimum lap length of reinforcing bars shall be in accordaithd@able 143.

f) These foundation walls must be adequately propped at floor level by a concrete slab or ti
floor above.

g) Referto Table 144 for equivalent imperial bar sizes to the metric reinforcing designated in
Table.

Table7.1 - Foundation Wall Construatio
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RIS
SIS

Damproofing to
thick plaster coating on the
exterior masonryallsd mix 1
part cement: 2 parts sand then
2 layers of bituminous material
applied to plaster prior to
backfillina

Blockwork wall to conform to

SOSSTESSSNIAS

requirements of Table 7.1
depending on the height of the
foundation wall

Backfill behind walls shall heee

of organic material, large rocks
and construction debri. Must be
free draining material

Plaster to be coped at base
of wall

AR

NN

4

SN

SOAASTIASAN

S SIESSSHUSSISKUSSSS
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V] V]
¥ ¥
7B’
V V]
¥ V1
] V]
/B
‘I’ |
‘A _ .
| ¢ Reinforcing bars shall
the slab above and footing below
'
’
" Wall must be propped during placement of

backfill

All cells of wall must be concrete filled below
grade

Reinforcing to be in accordance with Table
7.1. Bars shall be placed in the centre of
block cells

Reinforcing bars are to be lapped in
accordance with Table 14.3

Height of Foundation wall

L

S

Figure7-1 8 Foundation Wall Construction
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8 FLOORS

8.1 GENERAL

Any conditions not specifically covered by this chapter shall be designed, inspected and approved
by a registered engineer prior to inspection by the Building Official.

8.2 CONCRETE GROUND FIR¥ON GRADE

8.2.1 CONSTRUCTION
The slabs shall beconstructed of concree in accordancewith Chapter 13. The minimum thickness

ofonrCOAAA AT 1T AOAOA OI AAO OEAIT AA vos 4EAU OEAIIT A
6x6x10 gauge mesh or equivalent. This mesh shall be lapped a minimum of one squarints.
2RET £ OAAT AT O OEAIT A@OAT A O xEOEET o6 1T &£ OEA 10
ped AEOIT I OEA Oib 1T &£ OEA OI AA AT A AA AAANOAOGAI U OO0
placement.

8.2.2 BASE
Slabs may be placed on gradethtural rock or sand or on granular fill material but in all cases a

level surface shall be provided. Where granular fill is used, it shall be placed and compacted in

1 AUAOO 110 AGARRAAET ¢ 0068 4EA T AgEl Ol icOAQAIEIAEQEE
layer of sand shall be placed over the top of the rock or granular fill material in order to protect the

vapour barrier.

8.2.3 VAPOUR BARRIERS
A vapour barrier shall be placed below all slabs on grade floors. It shall consist of a polyethylene

(polythene) sheet of minimum 6 mil (6/1000th of an inch) thickness. The sheets shall be lapped

TTO0 1A0O6 OEAT @06 xEAOA AT 1 OET O1 661 U OAPAA AO ETEI
vapour barrier shall be adequately taped prior to concrete placementSupports for reinforcing

shall be such that they do not damage the vapour barrier.

8.24 PERIMETER OF SLAB
Slabs can either be poured onto the foundation walls below or they can be thickened at their edges.

Slab thickening shall receive a footing gser secion 6.5 whichcan be poured integrally with the
slab for shallow footings.

8.2.5 SUPPORT TO NON LOEBBBING WALLS

Slabs beneath nodoadbearingwallsAT T OOOOAOAA 1T £ Al 1T AE xkshallbd AOCAO
thickened as follows:01 A AAPOE OEE WA Ad&A Al KEBGAET £ OAAA xEOQE
continuous bars. Loadbearing walls shall receivefaoting as per section 6.5.

8.2.6 GROUND FLOOR LEVEL
The finished floor level of the ground floor at points of egress from the building should be a

minimumof46 AAT OA OEA 1 AOGAT 1T &£ OEA AAETEITET C £EET EOEAA
AOEI AET ¢ OEAIT1T AA O11TPAA AxAU &£ O AOAET ACA pOODPI O
outside grade level, a landing and/or a concrete pad shall be provided andjasted accordingly.

Landings shall be defined as surfaces in concrete, brick ather suitable material.
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8.3 SUSPENDED CONCRHIB®RS

8.3.1 CONSTRUCTION
All concrete shall be in accordancwith Chapter 13

8.3.2 SUSPENDED GROUNIDRLEL ABS

The underside of these slabssA1 1 AA A T ETEI O T &£ pypo AAI OA OEA C«

dampness the minimum area of ventilation openings in the foundation walls shall be 1 sq.ft. for

AOAOU uvnn ON8&£08 T £ AOAx1T ODPAAAS I TA OOAte OAT OEI
building. Access shall be providedtothesulEl T T O AOAAO AU A AOAx1I EITA A

size. The underside of metal deck slabs shall be coated with an approved bitumen based material.
The metal decking itself shall conformio the requirements ofsection 8.34. Theunderfloor grade
shall be cleared of all vegetation and organic material.

8.3.3 CAST IN PLACE SLABS
Cast in place concrete slabs, formed on the underside shall be in accordawith Tables 8.1

through 8.6, inclusive.Slabs that areoutside the scope of these tables shall be designbd a
registered engineer.

8.34 METAL DECK FLOORS
Composite steel systems shall not be in damp or wet locationsnenclosed porchespr over a water

tank. They may be used elsewhere provided all the followingpnditions are met:

a) use must be strictly in accordance with the manufacturers spdfications and load tables;

b) information including specification sheets, loading information, deck profile and metal
gauge shall be provided with the permit application;

c) the steel sheets shall be galvanized to a minimum finish of G60 in accordancéwASTM
A525 (0.6 ounces /sq.ft.);

d) shoring of the slab shall be placed in locations specified by the manufacturer and shall be of
sufficient strength to support the loads;

e) site cutting or welding of the metal decking is to be touched up by use of zinc riphint;

f) shrinkage mesh reinforcing shall be provided in accordance with the manufacturers
specifications;

g) where the slab is continuous over an intermediate support, negative moment reinforcing
shall be provided in accordance vih manufacturers specifications; and

h) metal decking shall rest upon 50 percent of the thickness of the load bearing wall.

8.3.5 SUPPORT TO WALLSWBO
Where suspended slabs support any ohe conditions listed below,additional support of the slabs

shall be provided in accordancevith section 9.7 oras designed by a registered engineer.

ay 111 1TTAAAAAOCET C xAll 1 A pd BT ZEREAEOAI T AE
by TTT 1T TAAAAAOET ¢ xAl1l 1T &£ wpo O1 £EI11 AA AlTAE
¢) any loadbearing walls, column loads or other heavy point loads as the Building Official

deems significant.
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LU T R T R L

L

Suspended slab listed in code af
satisfactory for supporting only
nonbearing wall s
to 1006 in heiglh
8 0 ight. e

For loadbearing wadl,beams
must be in accordance witction
9.7 or designed by a registered
enginee.

:

Figure8-1 - Support to Walls above Suspended Slabs

8.3.6 BEARING

4EA OOODPAT AAA OI AAO OEAI I

AARAAO A T ETEI OI

I £ 106

sound hard Bermuda stone. Where in renovation works it is not possible to achieve the required
bearing, the advice of a registered engineer shall be obtaineg the owner and the written
recommendation of the engineer shall be submitted to thBuilding Official

T

Min 46 bearing
o r omltasound Bermuda Stone

(

1

o P e e e e e e e T e e T

5
]
&

metal deck

Concrete slatformed or

Figure8-2 - Bearing of Suspended Slabs onto Walls
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8.3.7 CONDUITS

Conduits shall not be larger in outside dimension than 1/3 of the overall thickness of the slab and

they shall be placed not closer than 3 diameters on center. The concrete cover to these conduits

OEAI T AA 110 1AOO OEAT pos8 7EAOA pi OOEAI An Al 1 AOE

Minimum spacing of
conduits to be 3 times
the size of the larger
conduit

Minimum cover of P
conduit to N\ S

S B WA

Conduit Diameter d
maximum size t/3

Figure8-3 - Placing Conduit in Concrete Slabs

Suspended Concrete Slabs under Residential Rooms: Maximum Live Load 40psf

_ Maximum allowable span of slab for bar spacing of;
Bar size

106 | 8 6 | 66
95 10

115 125 145
135 145 155

Table81-6 6 t hi ck sl abs

86 thick sl abs
Maximum allowable span of slab for bar spacing of;

Bar size

| 106 |
96 100 119
1256 140 155 1656
158 166 176 1856

Table82-86 thick sl abs
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Suspended Concrete Slabs under Garages: Maximum Live Load 40psf

66 thick sl abs
Maximum allowable span for bar spacing of;

Bar size

70 8 0 90 0
1060 116 126 1360
116 120 130 146

Table83-6 6 t hick sl abs

86 thick sl abs

Maximum allowable span for bar spacing of;

Bar size

T10 80 90 1060 1
T12 1106 1360 1450 158
T16 130 1406 150 160

Table84-86 thick sl abs
Notes for Tables 8.1, 8.2 and 8.3, 8.4

1) The reinforcing specifiedin Tables 8.1, 8.2 and 8.3, 8id the main span steel (short span) and

OEAI 1T AA DI AAAA ped AOTT OEA AT OOT I 1T &£ OEA Ol AAc
2) Amlnlmu[n transverse glstrlbutlon opr:&AI AT i E)OEOEIA C 1 £ 4pm AAAOO e\(
4p¢ AAOO AO pc¢d ATA A O o OI AAO OEAIT AA bl AA,

placed on top of the main steel.

3) Negative tension reinforcing steel comprising A142 mesh or W 6 X 66Xgauge mesh shall be
placed in the top of the slab with 1% top cover for one third the span either side of all interior
supports on walls or beams.

4) Referto Table 133 for equivalent imperial bar sizes to the metric reinforcing designated in the
Table.
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Cantilevered Concrete Slabs under Garages: Maximum Live L oad 60 psf

Cantilevered Concrete Slabs: Maximum Live Load 60 psf
56 thick

sl abs

Bar size Maximum allowable span for bar spacing of;

12

20 260 300

300 360 40 0 46 06
360 49006 N/A N/A

Table85-56 t hick sl abs

66 thick sl abs

Bar size Maximum allowable span for bar spacing of;

12

28 0 30 0 3660 4
3& 0 40 6 4 66 0 5600
48 6 4 66 0 5600 N/A

Table86-66 t hick sl abs
Notes for Table 8.5 and 8.6

1) The reinforcing specified Tables 8.5 and &, is the main cantilever steel and shall be placed

pe@lﬁQ[t’OEA’QLD Lg OEA’QLAAQA’ i o ‘ o u
2)! 1T EIEI OI opAloOAQoA AEOOOEAOQGOEIT i pOAA]’ﬁTIDQE(
4pn AO pmd ATA A O 96 OI AAO OEAI |1 AAbeplaced AA EIT

under the main steel.

3) The cantilever slabs have been designed to support their own weight, the uniform live load
1 EOOAA AT A A TAOGITOU ocped6 EECE COAOA xAll S8
applied, the useof Tables 8.5 and 8.6s not applicable and the slabs will have to be designed by
a registered engineer.

4) The cantilever steel shall be carried back a minimum of 1.5 times the cantilever span back into
the interior slab, beyond the support wall.

5) Referto Table13.3 for equivalent imperial bar sizes to the metric reinforcing designated in the
Tables.

6)! T ETEI OF 96 AAAD AOi D AAAI OEAIT AA DT OOAA AO

support wall. This shall be reinforced with 2T12 re bars continuous along the length ohe
cantilever. Where the cantilever is located over an opening, the beams shall be sized and
reinfor ced in accordancevith section 9.7.

7) Cantilever slabs and drop beams shall be poured integrally (at the same time) with the main
slab.

8) Reinforcements shouldbe installed at locations of support. Seek engineer for advice.
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-+

Extend cantilever
reinforcing a
Min 1.5 times L

Note:

Cantilever slabs are designeéd support a
guardwal |l o
walls or column loads are to be supported, a
registered engineer must be consulted

366

hi gh

from the face of
the support

Cantilever span L—».

I L ¥ " * 181 6
L resresresrerarenra A A W } cover
l|: A o L
Mini mum 66 deegp |e of B Taperslope Drip lip
throat of cantileve® mm 2T12 bars 2« notto exceed
Where the beam spans over an S 1 in 50
opening it shall & sized and —f ©% Cantilever reinforcing to be in
reinforced as per section 9.7 £ 0 accordance with Tables 8.5 &
i =5 8.6. Cantilever to be poured in
'q_) continaus pour with internal slab
h K 3
Figure8.4 - Cantilevered Concretglabs
8.4 TIMBER FLOORS
8.4.1 CRAWL SPACE/VENTIRNT

4EA O1T AAOOEAA

I £ OEA ~AI

ITO0 Ei EOOO OEAI

dampness, the minimum area of ventilation openings in the support walls shall besty.ft. for every

150 sqft. of fi T O AOAAS

AOCEI AET c38
cto EIl

OEUAS

I AAAOO OEAI I

/ITA OOAE OA7T OEI AOET 1

AA DPOI GEAAA OIl

4EA OEI AAOO OET O1 A Astandar® & .75 Aokt

CCA. The underfloor shall be cleared of all vegetation and organic material

8.4.2

FLOOR-RAMING

I AA A TETE
OEAI T AA DOI ¢
OEA OOA c¢oOIi
xEOE b

The timber joists shall comply with the requirementsof Chapter 15 Theallowable spans shall be in
accordancewith Tables 8.7 and 88.

8.4.3

BEAMS UNDER LOADBEARVALLS AND COLUWMN

These shall be designed by a registered engineer to support the applied loads.

8.4.4

JOISTS UNDBROCKWORWALLS

Timber floor joists supporting blockwalls shall not be allowed. Beams designed byregistered

engineer ae required.
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Simply Supported Floor Joists under Residential Rooms: Max Allowable Live | oad 40 psf

Floor Joist Size

Maximum span for spacing of:

(normal inches) (ft-inch) (ft-inch) (ft-inch)
2x6 1106 1060 90
2x8 1406 130 1106
2x10 180 1660 14606
2x12 220 200 176

Table8.7- Simply Supported Floor Joists under Residential Rooms: Max Allowable Live Load 40 psf

Simply Supported Floor Joists under Exterior Balconies: Max Allowable Live Load 6 0 psf

Floor Joist Size

Maximum span of joists for spacing of

(normal inches) (ft-inch) (ft-inch) (ft-inch)
2x6 90 80 70
2x8 120 1106 1060
2x10 160 146 136
2x12 1906 176 156

Table8.8 - SimplySupported Floor Joists under Exterior Balconies: Max Allowable Live Load 60 psf
8.4.5 JOISTENDER NONOADBEARING PARTNBO

8.451  WALLSPARALLEL TO JOISTS

Joists under parallel non loadbearing partitions shall be doubled. Where the wall falls between two

joistssoEA OEiI AAO Al 1T AEET C

8.45.2 WALLS PERPENDICULAROISTS

110

1 AOO OEAI

Non loadbearing walls may run perpendicular to floor joists as long as the base plate of the wall is a

I ETEI O T A& 60150

8.4.6 LATERABUPPORT OF FLOORSJGI

ET OEUASB

All floor joists shall receive solid blocking at eacBupport except where the joist is continuous over
the support. The solid blocking shall be as per sectidh4.6(a). In addition all joists spanning
COAAOAO OE A lve gprondof ladeEalslipport @Al Adan which shall consist of either:

a) SolidAl T AEET C ¢o
from eachother for ease of nailing); or

ET

b) Herringbone strutting (cross-bridging) consisting of¢ 6 @igqider set diagonally in opposite
directions between the top and bottom edges of every joist. Alternatively aapproved
galvanized strutting may be used.
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Solid bridging at supports and at
centre of span of joists spanning ovt
10 feet

Alternative Detail

Herringbone strutti
diagonally or approved galvamzied strutting

Figure8.5 - Lateral Support to Floor Joists
8.4.7 SUPPORTS

8.4.7.1 BEARIN®NTO TIMBER OR STHEMBERS
Floor joists shall have minimum bearing on timber or steel supports of %20 8

8.4.7.2 BEARIN®@NTO MASONRY OR BEHRDA STONE WALLS

Floor joists shall not rest directly onto masonry or Bermuda stone. A bond timber of minimum size

p06 AARAAD @ ¢6 x EtAehnasdmrylor dound\BermGdé §oné. Thd bond timber (except

for Bermuda cedar) shall be preservative treated to a minimum of 0.25 Ib/ft® CCA. The masonry or

OO0TTA xAll AAIT T x OEAI1T AA ¢d6 xEAAO OEAT OEA xAIlI
EIT EOOO8 '1T AEO CADP 1T &£ AO 1 AAOGO €6 OEAIT AA OOGAA A
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masonry or stone. In addition, a moisture barrier (wood sealer) shall be applied to the ends of the
timber joists to prevent dampness entering the timber.

8.4.7.3 SUPORBY TIMBERTRINGERS
Alternatively, timber members may be connected to timbestringers (in accordancewith section

8.4.8) by the use of approved joist hangers of the minimum allowableapacity specified inTable
8.9. Specification sheets must be supplied of the intended joisanger.

Minimum Allowable Load of Joist Hanger Connections

Size of Joist Minimum allowable load of connections to heal
(depth in inches) joist
(normal inches) (ft-inch)
6 06 600 Ibs
86 750 Ibs
106 900 Ibs
126 1100 lbs

Table8.9 - Minimum Allowable Load of Joist Hanger Connections

8.4.8 TIMBERBTRINGERS

Where used, the timberstringers OEAT 1T AA A T ETEI Oi 1T &£ oc6@¢906 EIT OEUA
walls in acordancewith Table 810. Thebolts shall be set in the centre of the timbestringers, at

the spacing describd AT A AO to6 AOIT I AAAE AT A T &£ AGAOU OAAOGEI 1
i ETEI O T £ 16 ET O OEA 1 PAT ET ¢ Iltweor@iEtd Tibed AE AAT |

ledgers shall be preservative treated to a minimum of 0.25 Ib/ft3 CCA.

Connection details for Timber Stringete Masonry Walls

Span of Floor Joists onto Ledgers Minimum allowable bolt size and spacing
8 0 I 6 bolts at 30
1260 egoébolts at 36
160 e0 bolts at 20
200 jé6 bolts at 260

TableB.10 - Connection details for TimB&ingerso Masonry Walls
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Floor Support for Steel
Beams

|

Walls

Floor Support by Masonry}

Floor support for Timber
Stringers

|

Steel beam

RN

RN |

Embedment

Minimum bearing of floor joists i
1861 6

Min 16 air gap.
be treated with wood sealer to
prevent moisture penetration

Bond timber of presertative
treated timber placed on
masonry wall. Minimum-iL 6
bearing for joists.

Min 16 air gap.
be treated with wood sealer to
prevent moisturpenetration

Ti mber stri
wall in accordance with
table 8.10.

ngelt

Figure8.6 - Supports to Timber Floor Joists
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8.4.9 CANTILEVERED FLOOIST
Floor joists may project as cantilevers beyonthe face of the support in accordanceith Table 811.

They shall support only timber handrails or metal handrails. The floor joists shall extend back from

the face of the support a minimum of 1.25 times the span of the cantilever, and be connected to the
AAEAAAT O ET EOOO AO OEAEDWHEIe the makh @der jotrins ¢ 6 AEAT AOAO
perpendicular to the span of the cantilever, a double trimming joist shall support the cantilever

AT A6 &£ O AAT OEI AGAO OPAT O T &£ Op OF uvd AT A OOEDI A
trimming joists shall be adequately fastened together. The connection of the cantilever joist to these

double trimming joists shall be approved joist hangers that have an allowable working load not less

than 600 Ibs. Specification sheets shall be provided for these joist hamge

Cantilevered Floor Joists under Exterior Balconies:
Maximum Allowable Live L.oad 60 Ibs/ sa.ft

Reaquired joist size for spacing of:

126 166 2406
(feet) (normal inches) (normal inches) (normal inches)
30 2x6 2x6 2x6
40 2X6 2X6 2x8
50 2x8 2x8 2x10
60 2x10 2x10 2x10
70 2x10 2x10 2x12
80 2x12 2x12 N/A

Table8.11 Cantilevered Floor Joists under Exterior Balconies: Maximum Allowable Live Load 60 Ibs/ sq.ft.

Note: Cantilever floor joists are sized to support live load and a lightweight guardrail only. Where
point loads from columns or line loads from walls are applied, thase of Table8.11is not

applicable and the joists will have to be designed by a registeredgineer.

8.4.10 JOINTS IN FLOOR J3S
Joints shall only be made over supports except where cantilever joists are used, in which case the

requirements of section 8.4.9 shalbe followed. Floor joists shall overlap a distance equal to at least
the depth of the joist and be nailed with two 16d nails either side.

8.4.11 OPENINGS IN FLOORS
Openingsshall be framed with header and trimming joists.The trimming joists shall consist of

reCOI AO A1 1T1T0 EIEOCOO Al OA1 AA Obs8

AT 1 OEOO

i £ A OETCIA

7EAOA OEA EAAAAO
i Al AAO OEA OAi A OEUA A0 OEA £

header joist shall consist of doubled up joists. ForopdniCO COAAOAO OEAT w8 OEA O
designed by a registered engineer. Curtailed joists shall be connected to headers with joist hangers

in accordancewith Table 8.9. Headershall be connected to trimming joists with connectors having

an allowableworking load not less than thatin Table 8.12.
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NOTE:
No loadbearing walls or
posts are to be supported or
these cantilivered joists — :L
1 o
e
O
[{e]
(90]
Joist size tbe in accordance
with Table 8.11 c

Extend joists back 1.25 x 'f‘—
™ from face of support

Figure8-7 - Cantilevered Floor Joists

Minimum _Allowable load of connector from Header joist to Trimming joist

e 0 010 O
Span of header joist 66 and 806 d 106 and 126 c
40 500 Ibs 900 Ibs
60 750 Ibs 1350 Ibs
80 1000 lbs 1800 Ibs

TableB.12 - Minimum Allowable load of connector from Header joist to Trimming joist
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Trimming Joist (Douldleists)

JoistHangers as per

Table 8.9 $

JoistHangers as per
Table 8.12

Trimming Joist (Douldleists) |

FigureB-8 - Openings in Floor Joists

8.4.12 HOLES & NOTCHESLA®R JOISTS

8.4.12.1 NOTCHES
Notches in timber members shall not exceed 16 of the depth of the member, or be greater in

length than 1/3 of the depth of the member, and shall not be located in the middle third of the span.
The minimum spacing between notches shall be not less than the depth of the member. Notches
should not be pemitted in cantilever joists over the support.

8.4.12.2 HOLES
Holes drilled in timber members shall be within the middle third of the depth of the member and

OEATT AA 1T AAGAA 11 A1 T OAO OEAT c¢o niE&El ODEAT AABQESI
in diameter, whichever is smaller, and the minimum spacing between the edges of the holes shall be
not less than the depth of the member.

8.4.12.3 HOLE®&AND NOTCHES IN CANBYEBOISTS
Cantilever joists shall not be notched or drilled unless the depth of the joist iscreased by the size

of the notch Please refer tothe IBC 2012 Section 208.10.4.2.
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No notches in
' middle third
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Figure8-9 - Notches in Floor Joists
L
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<— d/5 max diameter

|

—>

spacing

Figure8-10 - Holesin Floor Joists

Minimum thickness of timber floor deckin

A

166

spans not exceeding

5/ 80 |t 240

spans not exceeding

v
As well agimber subflooring such as
plywood

i 6
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8.4.13 TIMBERLOOR DECKING
The minimum thickness of timber floor decking andimber subflooring such as plywood shall be as

follows:
a) 3DAT O 110 AoAABREAKET AQO q
b) 3DAT O 110 AGAAAAEI C c16d oFtd OEEAET AOO
Joints in sheet flooring shall be made over the supports. Where possible, sheet flooring shall be laid

in complete sheetsFastening of the sheet flooring shall b accordance with Appendix B.

8.5 FLOOR FINISH

All habitableand ancillary roomsshall receive finished flooring surfaces. These surfaces shall be
smooth, even and free from roughness. The finished surfaces may cohsisconcrete and timber
floors, carpet, tile, timber decking or otherapprovedsurfaces.
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9 MASONRY WALLS

9.1 GENERAL

Any condition not specifically covered by this chapter shall be designed, inspected and approved by
a registered engineer prior toinspection by the Building Official.

9.2 CONSTRUCTMND

Masonry shall comply with therequirements of Chapter 4. In addition the following conditions
shall apply:

a) walls shall be constructed of running bond masonry;

b) masonry walls may be unfilled and reinforced unless noted otherwise;

c) OEA T ETEI Oi OEEAETAOO 1T &£ AGOAOEI O 1 AOI T OU xAIlI
d) the minimum thickness of interior Il AAAAAOET ¢ xAlT 1 0 OEAI 1T AA ¢on

e) the minimum thickness of interior non loadbearinG | AOT 1T OU x A1 1 O OEAI 1T AA
f)  no masonry wall shall be of lesser titkness than the walls above it;

g) alowance for moisture control for basement walls shall be provided; and

h) unsturdy rock cuts shall be faced with a masonry wall.

9.21 UNIT MASONRY

9.2.1.1 BED AND HEAD JOINTS

Unless otherwise required or indicated on the project drawings, headnd bed joints shall be 0

(10mm) thick, except thatthe thickness of the bed joint of the starting course placed over

foundatii T O OEAI 1T 1106 AA 1AO0O OEAW9mM. j xi i q ATA 1106 11
9.2.1.2 MASONRY UNIT PLACEVWE

The mortar shall be sufficiently plastic and units shall be placed with sufficient pressure extrude

mortar from the joint and produce a tight joint. Deep furrowing of bed joints that produces voids

shall not be permitted.Any units disturbed to the extent thatthe initial bond is broken after initial

placement shall be removed and réaid in fresh mortar. Surfaces to be in contact with mortar shall

be clean and free of deleterious materials.

9.2.1.3 MASONRY LAID IN RUNKs BOND
In each wythe of masonry laid in running bond, head joints in successive courses shall be offset by
not lessthan one-fourth the unit length.

9.3 LATERAISUPPORT

9.3.1 INTERNAWALLS
Lateral supports to internal walls shall be providedeither in the vertical or horizontal direction, at

right angles to the wdl as per the followingspacings (Table 9.1):

a) Loadbearing walls: 15 times the nominal wall thickness
b) Non loadbearing walls: 36 times the nominal wall thickness
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- - ™~ - ™~
a) Load bearing wallsw 18 nominal wall thickness
(b) NonlLoad bearing Wall% 36 nominal wall thickness
< v £

Horizontal support shall be deemed to be provided by connection of walls to floor or roof
construction in accordancewith section 9.3.3Vertical support to walls shall be provided by
intersecting walls, piers,or buttresses in accordance withsection 9.3.4.

Maximum spacing for vertical or horizontal supports

Nominal Wall Thickness Loadbearing Walls Non dLoadbearing Walls
46 N/A 12®6
6 0 90 6 1 8®06
8 0 12®6 2 4066
100 1 50 3 0®B06
126 1 806 3 6006

Table9.1 - Internal Walls: Maximum spacing between Lateral supports

9.3.2 EXTERIOR WALLS
For exterior walls the lateral supports shall be provided in both thevertical and horizontal
directions as follows (Table 9.2:

a) Vertical 15 times the nominal wall thickness
b) Horizontal 30 times the nominal wall thickness
’ a) Vertical ’ 15 ’ nominal wall thickness

Horizontal support shall be deemed to be provided by connection of walls to floar roof
construction in accordance withsection 9.3.3 Lateral support to gable end walls can be provided

{ b) Horizontal 1 { 30 1 { nominal wall thicknes%

in the horizontal direction with a bond beam across the wall at eaves height in accordance with
section 9.4.1.Vertical support to walls shall be povided by intersecting walls, piers or buttresses
in accordance withsection 9.3.4.
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Maximum spacing between lateral supports

Nominal Wall Thickness Loadbearing Walls NondLoadbearing Walls
8 0 2 0®B6 1 0®6
100 2 58 12®06
120 3 0B06 1 5006

Table9.2 - Exterior Walls: Maximum spacing between Lateral Supports

9.3.3 HORIZONTAL SUPPORT
Lateral support will be considered to have been provided to a wall in the horizontal direction when

one of the followingconditions is in full effect:

a) A concrete slab is cast onto the wall with the minimum bearing in accordanedth section
8.3.6.
b) Timber stringers are used to support a timber floor aper section 8.4.8.
c) Timber floor joists bear onto and are toe nailed to amber bond plate seated on tomf the
masonry wall.
d) A continuous bond beam is provided to the top of theall (in accordance with section 9.4
which supports timber wall plate (in accordance with section 10.%and aroof (in
accordance with Chapter 19
e) A oontinuous bond beam is provided to a gable end wall in accordaneéth section 9.4
f) The wall is connected to a concrete slab or timber floor joists above by the use of metal
brackets with all of the following minimum requirements:
1. Thebracketsshallbed ET Ei O OEUA 1 &£ p¥wd OEEAE @ ¢6
2. The brackets shall be castminimumi £ 16 ET 0T A Ai 1 AOAOA ATTA
wall;
3. The brackets shall be fastened to the underside of the slab above with minimum
Ox1 €6 AEAI AOCAO @ oo 1114 QIABATIGETAT EAGOCE 1 xC(E
diameter bolts;
4. 4EA " OAAEAOO OEAI 1T EAOA A 1 A@EI OI ODPAAE
5117 w6 AAAD OAET &£ OAAA AT 1 AOAOA AT T A AAA
same thickness at the wall below in accordanosith section 9.4 or,
6. Themaximum distance from the top of the concrete belt to the underside of the
AT T AOAOA O1I AA 1T 0O .OEi AAO ET EOO OEAIT AA ¢o

[Ne
i O

NOTE:On internal walls, lateral support in the horizontal direction is only necessary if vertical
support is not provided in accordancewith sections 9.3.1 and 9.4.

9.34 VERTICAL SUPPORT
Lateral support in the vertical direction to walls shall be considered to have been provided by
intersecting masonry walls if all the following conditions are satisfied:

a) OEA ET OAOOAAOETI ¢ 1 AOAOAI OOBDBI OO xAl 10 AOA A i
b) the length of the intersecting lateral support wall shall be at least: of the average distance
between lateral supports either side (i.e. the length of exterior wall contributing lad to the
lateral support wall);
c) the intersecting walls shall be connected in accordancgith section 9.35;
d) the minimum length of lateral supg OO0 x Al 1 O OEAI 1T AA peo xEAOEAO
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e) the length of the lateral support walls shall be measured from the inside face of the wall
that it supports.

NOTE:On internal wall, lateral support in thevertical direction is only necessary if horizontal
support is not provided in accordancewith sections 9.3.1 and 9.3.

9.35 CONNECTION OF INTERSNG WALLS
Connections shall be provided by one of the folloiwg methods:

a) Fifty percent of the masonry units at the interface shall interlock for the full width of the

wall;
by ) T OAOOAAOGET ¢ ATT A AAAI O AO A [ AgEI Oi OPAAET ¢ 1
AAAD AT A OEA OAI A xEAOE AO OEA xAll AAIT x8 4 E
bars; or,
c) Walls shall be anchored by steel connectors with thi®llowing minimum requirements:
1. - ETEI O OEURAlepTGgEABEWAETO 111 C¢C xEOE ¢o6 111¢
end.

2. - AQEI Oi OAOOEAAI OPAAEIC 16md8

3. All cells containing these connectors shall be grouted.
#1 11T AAGETT O AQGEOOEI ¢ xAl1 O OEAIT AA AAEEAOAA AU
masonry Bermuda stone wall.

9.3.6 WALLS SUPPORTEDM&E END ONLY

Where an internal wall is provided with vertical support on only one end by an intersecting wall,

the length of the wall shall be no more than 15 times the wall thickness. In addition the walls shall

be capped with a bond beam in accordanceith section 94. In addtion, the height of the wall shall

TT 0 AGAAAA ¢d O1T1 AOO EO EAO AAANOAOGA EIT OEUT T OA1T A
section 9.33.
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Maximum spacing between horizontal
supports 15 times the wall thickness for

NOTE: Thiollowing methods are all accegble means of achieving
horizontal lateral support to reanry walls as per section 9.3.3
Support distances must eateed those given in Tables 9.1 and 9.4

Y 9.3.3(d)

Roof bearing onitber wall
plate and a concrete bond
beam as per section 9.4

Concrete Slab

—— - —

A

y
] \ 1 9.3.3(a) ]
— — Concrete slab bearin =

§%)
© L4 933 (c) o L1 on wall as per section L
= | | Timber floor joistson  9.3.3 (a) | 836 |
ke bond plate as per Concrete slab
5] || section8.4.7.20ra cast onto masofl”| 1
S —1 timber stringer as per wall = T
LY section 8.4.8 and L ||
I 0 9.3.3(b) || ||
A\ /
| I L : '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

Figure9.1 - Acceptable Means of Providing Horizontal Supports to Masonry Wa
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NOTE: Horizntal support to internal walls is ONLY
required when vertical support is NOT provided in
accordance with sections 9.3.1 and 9.3.4

CONNECTION OF MASONRY WALLS TO CONCRETE SLABS

| ) —Met al bracket s

Two 16 dia cast into bond bearon top of wall
long expansion bolts into and bolted to concrete slab at
. concrete slab maximum 46 c/c

46 mi mi -mL X i h
spacing between ~ [::lf:: _%g_ }
expansion bodt hBR o
| E c5 66 maxi mun
86 deep conc i S © between top of bond
) . ‘ 2 beam and underside
’ S
g_rll_ltgpbg:gvall reinforced with E ﬁ = E of concrete slab
E cg
-8 &
€ 5 o
B 5T
O QO
< €38

CONNECTION OF MASONRY WALLS TO TIMBEMRS

Met al brackets
cast into bond beam on top of wall
and bolted to timber joistst 46 mi mi mu
ma x i mu nwi4téh ct/wo spacing between
diameter bolts bolts

L |

E ©
3} . .
£ 5 66 maxi mum
S © between top of bond
86 deep conc = g beam and underside of
on top of wall reinforced with 2 % floor joist
2T12 bars 1 E =
: _SE
T
B
] ] o
© o
< €38

Figure9.2 - Alternative Methods of Providing Horizontal Supports to Masonry Walls
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Wall thickness t

supports to be 30 times the wall
thickness t (Table 9.2)

Figure9-3 - Minimum length of Lateral Supyatls

Mi ni mu

Min 86 for
Min 66 walls
N Min length of laterasupport walls
to be (L1+L2)/8 but not less than
160
< L1 SN
Max spacing'between lateral

New walls intersecting existing walls shall be chased

mini mum of 36
walls to achieve an adequate connection

Figure9.4 - Connection t&xisting Walls

New walls

Existing walls
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Q[/}
T \/*‘

108 |Page

Connectio Detail 9.35 (a)
Running Bond lap at
intersection of walls 50% pf
masonry blocks must interloc

2
i :
s
s0%e?
00
3%
XX
)(I :
o’
L | | | ;
Alternative Connection Detail 9.3.5 (b)
86 Deep bond bejam
bars at 46 ofealtler
zZ 2 3
IA % E
| 555
| | | | | 2

Alternative Connection Detail 9.3.5
Met al strap connec
pl aced at max 48 c
All cells containing metal connectors mus
be concrete filled

Cells to be filled

SOX

X
ROOOOC

Figure9.5 - Connection of Intersecting Walls
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9.4 BOND BEAMS

9.4.1 EXTERIOR WALLS

#1 1 AOAGA AT T A AAAI O OEAI 1T AA DPOi OEAAA 11 OEA O P
and the same width as the wall itself. They shall be reinforced with a minimum of 2 T12mm

diameter bars continuous throughout the bond beam. The minimum lalength of these bars shall

be as per Table 2.2, including the corners of intersecting walls. In addition, the bars shall be

placed approximately half way up the bond beamWhere openings are placed directly under the

bond beam, the bond shall be reinfared as a lintel in accordancwith section 9.7, but in no cases,

shall the minimum reinforcement of 2 T12 bars be reduced’ie and secure rebar in desired

position to maintain concrete cover.

9.4.2 INTERNAL WALLS
Bond beams shall also be extended over internaladls in order to adequately tie all the walls of the

building together.

Figure 9.6 Bond Beams

Roof Rafters

Concrete Bond Beam on top of wall
Min 86 deep with

L T ‘\\ﬂ\.).

LTt AR R LR

T

Lintel in accordance with Tab®s,

.

9.4,9.5and 9.6

Figure9.6 - Bond Beams
9.5 OPENINGS IN WALLS
9.5.1 LINTELS
P11 xAl 1T TPATEIT CO COAAOAO OEAT p ¢ withsdethh9.70EAT T EAO
9.5.2 VERTICAL CELLS
7A1l TPATETCO T &£ o8 EIT xEAOE 1T O COAAOAO ET A@OAOE
AET T AA ATl x1 O OEA &I 110 AAIT x8 &1 O TPATET CO COA

reinforced with 1 T12mm diameter rod from the floor below to the floor or bond beam above.
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9.5.3 SILL

7ET AT x TPATET CO COAAOAO OEAT wd ET xEAOE OEAIIT EA
them to the following minimum requirements:

AQqQ 4EA OEI 1 OEAI 1 aAdkheiidth dftheBnallhklowl £ 16 AAAD

b) The sill shall be reinforced by 2 T12mm diameterrods® OE pe 6 AT OAO AEOEAO OEA
c) The sill shall extend a minimuni &£ o6 AAUTT A AAAE AT A 1T £ OEA xET AT

954 WIDTH
4EA | AgEIi Oi xEAOE 1T &£ Al T PATEITC ET Al A@OAOET O xA
a registered enginer. Exception: Unenclosed porch walls.

9.5.5 MAXIMUM AMOUNT OFENANGS
The maximum percentage of openings in any exterior wall, when cutting a horizontal plane through

any point of the wall, shall be 60% of the wall length.

9.5.6 SPACING OF OPENING

The minimumET OEUT T OAT AEOOAT AA AAOxAAT TDPATEICO 1AOO O
ET OEUT T OAl AEOOAT AA AAOxAAE OPATEI BA COHERMOAODADAERBRT
1 AAOO poed A&OI T Al A@OAOT Al AT O Aos

9.6 CHASES AND RECESSES

Masonry directly ad OA AEAOAO 1T O OAAAOOAO xEAA@SIOEAT pgd6 OEA
accordance with section 9.7Chases and recesses in masonry walls shall na Heeper. Please refer
to R606.7 of the IRC 2012Please seek advice from an engineer for chases in concreséumns only.

9.7 LINTELS

971 CONSTRUCTION
Reinforced concrete cast in place lintels shall be provided in accondee with Tables 9.3, 9.4, 9.5, &

9.6. Lintels of greater span or outside the scope of those provided in the tables shall be designed by
a registeredengineer.

9.7.2 BEARING
, ET OAT O OEAI 1T AAAO A [ EIcEOBAOT EEAABT 1 OI Oi ABAT BIUC®
cells either side of the opening shall be solid filled to the floor below

9.7.3 CONCRETE
All concrete work shallbe in accordancewith Chapter 13
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Lintel size and reinforcing in Min 1.5 Lintel ds'ze anthe:”L‘TrC'ggs'ng 4 os
accordance with tables 9.3, 9.4, 9.5, to rebar accordance with tables 9.3, 9.4, 9.5,
B & 9.6

9.6

— Topsteel Top steel (where required)
g_* —— (where required) gL 5
L ) 1A
o o ) .
I Links (whereequired) 3 R Stirrups (where required)
5 5 N

’ N Bottom steel } N Bottom steel
- -
Mi n 1. 5¢
— | — —|Cover |

Lintel width not less than wall thicknes Lintel width not less than wall thicknes

Figure9.7 - Lintels
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Contributory Roof and Floor Spans to Lintels

- Roof Span R1

\i

< Roof SpanR -

Note: Lintel sizes to le|accordance
with Tables 9.3, 9.4, 9.5 and 9.6

Kf .J+—Concrete Bond Beam on tog LINTEL A—> =]
] ofwallBMi n 86 de - LINTEB —[O]
B 2T12 rebars Lo o
|| — Lo
{I‘<—Floor Span F# > Floor Span F2 HH Floor Span F3— !
ERERREEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEER RIS
[J— unTEC u LINTEE "|[:]
o «— LINTED N

i : l«— Floor Span F4—#| FloorSpan F5 — '
.......................... __
i 1 |

B Of— LINTEE H

CONTRIBUTORY SPANS FOR USE IN LINTEL Tp{ L |
Contributory Contributory B B

LINTEL Roof Span + | Floor Span — —

Lintel A (R1 + R2)/2 + | None ] B

Lintel B R2/2 + | None H Water Tank B

LintelC RY2 + F% = | |

LintelD None + (F1+F2)/2 — T

Lintel E R2/2 + | F3/2 B |

LintelF (R1+R2)/2 + (F2+F3)/2 - —

SNEaES) &~

Figure9-8 - Contributory Roof and Floor Spans to Lintels
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Lintels Sizes: Supporting Roof OO

Reirforcing required for span up to:
Width of wall | Depth of Sl S
Lintel = " N - ~
40 6 0 8 0 100 120
1T20 bot
86 1T10 1T12 top N/A N/A
1T16 T6 @46
1T16 bot
106 1T12 1T12 top N/A N/A
1T12 ,
66 Wal T6@50
1T20 bot
126 1T12 1T12 1T16 1T12 top N/A
T6 @6 0 ¢
1T20 bot
166 1T16 1T16 1T16 1T16 1T12 top
T6 @8 6 cC
2T20 bot
86 2T10 2T12 2T16 2T12 top N/A
T6 @4 6 ¢
2T16 bot 2T20 bot
106 2T10 2T12 2T12 2T10 top 2T12 top
T6@56¢ T6@506¢C
86 Wal 1,4 2T12 2T12 2T12 2T12 2T16
166 2T12 2T12 2T12 2T12 2T12
2T20 bot
86 2T10 2T12 2T16 2T12 top N/A
T6 @4 6 ¢
2T20 bot
106 2T10 2T12 2T12 2T16 2T12top
106 Wa T @126
126 2T12 2T12 2T12 2T12 2T16
166 2T16 2T16 2T16 2T16 2T16
86 2T12 2T12 2T12 2720 N/A
2T20 bot
106 2T12 2T12 2T12 2T16 2T12 top
126 Wa T6@1256
126 2T12 2T12 2T12 2T12 2T16
166 2T16 2T16 2T16 2T16 2T16

Table93-Li ntel s Sizes: Supporting Roof ONLY
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The span is defined as the average of the spans of members (floor or roof members) on each
side of the lintel and contributing load to it.

Where only one figure $ displayed this represents the reinforcing to be placed in the

AT 6001 i 1T/ OEA TETOATh xEOQOE p €06 Al OAO &EOI i OEA
The lower figure in each box represents the size of tHenks (stirrups) and their maximum
allowable spacing orncentres. Where two ormore longitudinal bars are required onthe

bottom of the lintel, the stirrup shall have 2 legs.

N/A stands for Not Applicable, meaning that the use of this type of lintel is not applicablerf
the application intended.

Where thelintels are part of a bond beam, the minimum reinforcement of 2T12 baren
accordancewith section 9.4.1shall apply.

Referto Table 133 for equivalentimperial bar sizes to the metric reinforcing designated in

the Table.
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Lintels Sizes: Supporting Floor ONLYs pan s

up

AND Roof

t o

1006)
(up to

or
8 0

Roof upQdBh Ys g

span)

Depth of
Lintel 46

Reinforcing required for span up to;

60 80 10606 1206
1T20 bot
86 1T12 1T12 top N/A N/A N/A
T6 @4 6
1T16 bot
106 1T12 1T10 top N/A N/A N/A
T6 @4 6
66 Wa 2T12 bot
126 1T12 1T16 2T10 top N/A N/A
T6 @6 6
1T20 bot
1660 1T16 1T16 1T16 1T12 top N/A
T6 @8 6
2T12 bot | 2T20 bot
86 2T10 2T10 top 2T12 top N/A N/A
T6@4 6| T6 @46
2T16 bot | 2T20 bot
106 2T10 2T12 2T10 top 2T12 top N/A
T6@56| T6 @56
86 Wa 2T16 bot 2T200t
12606 2T12 2T12 2T12 2T10 top 2T12top
T6 @6 6 T6@6c/c
1660 2T12 2T12 2T12 2T12 2T16
2T20 bot
86 2T10 2T12 2T12 top N/A N/A
T6@4c/c
2T20 bot
1060 2T12 2T12 2T16 2T10 top N/A
, ] T6 @56
LU0 2720 bot
12606 2T12 2T12 2T12 2T16 2T12 top
T6 @6 6c
166 2T16 2T16 2T16 2T16 2T16
2T16 bot 3T20 bot
86 2T12 2T12 2T10 top 2T16 top N/A
T6@4 6| T6 @46
2T20 bot
) 106 2T12 2T12 2T16 2T12 top N/A
1206 Wg T6 @5 6
126 2T12 2T12 2T12 2T16 2T20
1660 2T16 2T16 2T16 2T16 2T16
Table94-Li ntel s Sizes: Supporting Flosr uPNLRocorB 8P anOR
(upto® span) AND Roof (up to 89
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1. The span is defined as the average of the spans of members (floor or roof members) on each
side of the lintel and contributing load to it.
2. Where only one figure is displayed this represents the reinfaing to be placed
ET OEA AT OOTi 1T4&# OEA T ETOAIh xEOE p €6 Al OAO
3. The lower figure in each box represents the size of tHenks (stirrups) and their maximum
allowable spacing on centre. Where two or more longitudinal bars are requied on the
bottom of the lintel, the stirrup shall have 2 legs.
4. N/A stands for Not Applicable, meaning that the use of this type of lintel is not applicable
for the application intended.
5. Where the lintels is part of a bond beam, the minimum reinfeement of 2T12 bars in
accordancewith section 9.4.1 shallapply.
6. Refer to Table 133 for equivalentimperial bar sizes to the metric reinforcing designated in
the Table
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Lintels Sizes: Supporting Roof ( up to 158 sp
. Reinforcing required for span up to;
Width of wail| PePth of . reing required for span up .
Lintel 40 6 0 8 0 100 1206
1T16 bot 2T16 bot
. 1T10 top 2710 top
80 T6@46d T6 @406 ( N/A N/A N/A
1T12 bot 1T20 bot
. 1T10 top 1T12 top
66 Wal 100 T6@56| T6 @5 6 ¢ N/A N/A N/A
1T16 bot
. 1T10 top
120 1T12 T6 @6 6 N/A N/A N/A
1T20 bot
. 1T12 top N/A
160 1T16 1T16 T6 @86 ¢ N/A
2T10 bot 2T16bot
80 2T10 top 2T10 top N/A N/A N/A
T6@46(¢ T6 @4 06 (
2T16 bot 2T20bot
) 106 2T10 2T10 bot 2T12top N/A N/A
86 Wwal T6@56(¢ T6 @506 (
2T16 bot 3T16 bot
. 2T10 top 2T12 top N/A
120 2T12 2T12 T6@66( T6 @66 (
2T16 bot 2T20 bot
. 2T10 top 2T12top
160 2T12 2T12 2T16 T6@86( T6 @860
2T16 bot
. 2T10 top
860 2T10 T6 @46 N/A N/A N/A
2T16 bot 2T20 bot 3T20 bot
. 2T10 top 2T12 top 2T16 top
106 wa 100 2T12. | 16@506{ T6@56( T6@506(¢ VA
2T16 bot 2T20 bot
p 2T10 top 2T12 top
120 2T12 2T12 T6@66( T6 @66 ( N/A
2T16 bot 2T20 bot
. 2T10 top 2T12 top
160 2T16 2T16 2T16 T6e@86( T6 @86
2T16 bot 3T20 bot
p 2T10 top 2T16 top
80 2T12 T6@46( T6 @46 N/A N/A
2T20 bot 3T20 bot
. 2T12 top 2T16 top
126 Wa 1060 2T12 2T16 T6@56( T6 @5 0 (¢ N/A
2T20 bot 3T20 bot
126 2T12 top 2T12top
2T12 2T12 2T16 T6@6( T6 @660
2T16 bot 2T20 bot
166 2T10 top 2T12 top
2T16 2T16 2T16 T6@86( T6 @406 ¢
Table95 - Lintels Sizes: SupportingR@pt o 156 span) AND Fl oor
to 156 span)
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Notes:

1. The span is defined as the average of the spans of members (floor or roof members) on
each side of the lintel and contributing load to it.

2. Where only one figure is displayed tfs represents the reinforcing to be placed in the
AT 0011 1T»&£/ OEA TETOAIh xEOE p €06 Al OAO £mEOT I

3. The lower figure in each box represents the size of thinks (stirrups) and their
maximum allowable spacing oncentres. Where two or more longitudnal bars are
required on the bottom of the lintel, the stirrup shall have 2 legs.

4. N/A stands for Not Applicable, meaning that the use of this type of lintel is not
applicablefor the application intended.

5. Where thelintels are part of a bond beam, the minimum reinforcement of 2T12 bars in
accordancewith section 9.4.1shall apply.

6. Refer to Table 133 for equivalent imperial bar sizes to the metric reinforcing
designated in the Table.
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Lintels Sizes: WallSupporti ng: Roof ( up to 2006 span) A
258 span)
Reinforcing required for span up to;
Depth of Linte greq P P
40 6 0 80 100 120
86 N/A N/A N/A N/A N/A
1T16 bot
106 1T10 top N/A N/A N/A N/A
T6 @56
1T16 bot
66 Wal 126 1T10 top N/A N/A N/A N/A
T6 @60
1T20 bot
166 1T16 1T12top N/A N/A N/A
T6 @6 0
2T16 bot
8 6 2T10 top N/A N/A N/A N/A
T6 @40
2T12 bot 2T20 bot
106 2T10top 2T12 top N/A N/A N/A
T6@56| T6 @50
2T12 bot 2T16 bot 3T20 bot
86 Wal 126 2T10 top 2T10 top 2T16 top N/A N/A
T6@6060| T6@606| T6 @46
2T12 bot 2T20 bot 3T20 bot
166 2T12 2T10 top 2T12 top 2T12 top N/A
T6@8 6| T6@6 0| T6 @60
2T16 bot
8 6 2T10 top N/A N/A N/A N/A
T6 @40
2T12 bot 2T20 bot
106 2T10 top 2T12 top N/A N/A N/A
106 T6E@56| T6 @50
2T16 bot 3T16 bot
1256 2T12 2T10 top 2T10 top N/A N/A
T6@606| T6 @46
2T16 bot 3T20 bot
166 2T16 2T16 2T10 top 2T12 top N/A
T6@806| T6 @60
2T16 bot
8 6 2T10 top N/A N/A N/A N/A
T6 @40
2T20 bot
106 2T12 2T12 top N/A N/A N/A
T6 @50
1 2 Wall 2T16 bot | 3T16 bot
1256 2T12 2T10 top 2T10 top N/A N/A
T6@66| T6 @66
2T16 bot 3T20 bot
1606 2T16 2T16 2T10top | 2T12top N/A
T6 @8 6| T8&A@8 6 c
Table9.6 - Lintels Sizes: Walls Supporting: Rapt o 2006 span) AND Floor (up
ONLY (up to 2506 span)

Notes:
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1. The span is defined as the average of the spans of membg@tsor or roof members)
on each side of the lintel and contributing load to it.

2. Where only one figure is displayed this represents the reinforcing to be placed in the
AT 00T i T /&£ OEA TETOAIh xEOE p €06 AT OAO EOI I

3. The lower figure in each box epresents the size of thdinks (stirrups) and their
maximum allowable spacing oncentres. Where two or more longitudnal bars are
required on the bottom of the lintel, the stirrup shall have 2 legs.

4. N/A stands for Not Applicable, meaning that the usefathis type of lintel is not
applicable fa the application intended.

5. Where thelintels are part of a bond beam, the minimum reinforcement of 2T12 bars
in accordancewith section 9.41 shallapply.

6. Refer to Table 133 for equivalent imperial bar sizes to the metric reinforcing
designated in the Table.
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10 ROOFS

10.1 GENERAL

Roofs shall be identified as either lightweight or heavyweight roofs. Roof pitches shall not be less
than 5in 12 (22.6degrees) or greaer than 10in 12 (39.8 degrees) for the main roof. The main roof
shall be constructed of a coupled collar tie roof. Shallow monopitch roofs (herein referred to as flat
roofs) over areas suclas porches shall be not less than 1it2 (4.8 degrees) or greatr than 3in 12
(14 degrees), and may be constructed with simple span rafters. All timber shall beaccordance
with Chapter 15 Any conditions not specifically covered by this chapter shall be designed,
inspected and approved by a registered engineer prior to inspection by the Building Official.

10.2 PITCHED ROOFS

10.2.1 GENERAL
All pitched roofs referred to in this code, except flat roofs detaileth Tables 10.3, 10.4 and 10.5

shall be constructed of rafters with coupled collar ties.

10.2.2 CONSTRUCTION METHOD

The rafters shall attach to a ridge board in accordancgith section 10.2.6and shall be placed

directly opposite each other. Collar ties shall be ated at either the wall plate level, on¢hird the
height of the roof or onehalf the height of the roof In no circumstances shall the collar ties be
placed higher than onehalf the roof height. The size of the rafters, collar ties and connections shall
be in accordancewith tables 10.6, 10.7, 10.8, 10.9, 10.10 and 10.1The rafter and collar tie
OPAAET ¢cO OEAIT AA poeod 11 AAT OOA &£ O "Aoi 6AA OI AOGA
10.2.3 RAFTER CONNECTIONS

Rafters shall have a birdsmouth connectioto the wall plate. The depth of the notch in the rafter to
form the birdsmouth shall not exceed ondifth the depth of the member. In addition, the rafters
shall be connected in accordanceith Appendix B andTable 10.1

10.2.4 COLLAR TIE SPANS
Collar ties mayspan the full distance between rafters or be supported at midspan by suspending

AOT I OEA OEACA bPiI AOA xEOE A OAOOEAAI ¢o6@ 106 OEI AA
10.2.5 FLAT ROOFS

Single slope roofs shall be permitted as describad section 10.1. They shall be in accordance with

Tables10.3, 10.4 and 10.5The rafter spacind® OEA1 1 AA poed 11 AAT OOA A& O
¢to 11T AAT OOA &£ O 1 ECEOxAECEO 011 £08 ApgerdkBOA £ZO0AOO
and hurricane clip connectors shall be provided in accordanagith Tables 10.1.and 10.2.

10.2.6 RIDGE BOARDS
Ridge boadd OEAI 1 AA AT 1 OOOOAOAA T &£ po6 xEAA OEI AAO AT A
of the cut end of the rafters.
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10.2.7 HIP RAFTERS

(ED 2AZEOAO0O0 OEAI 1T AA ¢o6 OEEAE AtHpraforkEdpanaiiyi A AADOE

COAAOAO OEAT ¢md OEAIIT AT 1TOEOO 1 A& Al OHiprafter©o A £OAOO

OEAI 1T 110 AAT OEI AGAO i1l OA OEAT ¢to6 1T OAO OEA OODPDI
10.2.8 VALLEY RAFTERS

6 Al 1 AU OAEOAOO OEAI T AA ¢o Odthelutain bdf lamiOgaaterOAT A AAD
Al O OPAT &IiICP» GHATpCOAAOAO OEAT ped OEAU OEAIT AT

as the cut ed of the roof framing rafters.

Exception:Where it is not possible to obtain valley rafters the same depth as the cut ends of the
OAZEOAOO OEAU OOPDPI OOh AI O pndo AT A pcdo AAADP OAAEOAO
OEA OAI A AAPOE AO OEA OA £O0AdipldrEfdrebed DT OO0 A O ObP
10.3 JOINTS IN ROOF FRAME MEMBERS

Joints are only permitted (except for ridge boards and laths) over supports, but not where the
member is cantilevered over the support. Joints shall be lapped a distance not less than the depth
of the member and shall be nailed with two 16d nails either side.

10.4 BEARING

4R AT A0 T &£# AAAE OAEZOAO OEAI 1T EAOGA A TETEIOI TA& p
10.5 TIMBER WALL PLATES

4EAOA OEAI 1 AA 106 xEAA AT A 0d EECE Omdsdn@d. OAO 11

Wall plates shall be preservative treated to a minimum of 0.25Ib/ft3 CCA.

10.6 ANCHOR BOLTS

These shall be used for all lightweight roofs of less than 26lbs/ft2 dead load and also for
unenclosed flat roofs comprised of Bermuda slate constructio The installation of these achor
bolts shall be as follows:

ay! TAET O Ai1 00 OEAI 1T AA €06 AEAI AOAO 11 AAOAA xEOE
OEAOAAEOAO AO two ATA | AgEI Oi OPAAET ¢N

by 4EAU OEAI T EAOA A ¢co6 AARAT AT AEDEAOCAAOCAROE DO AAIOA
i ETEIOI T&£ t6 ETOI OEA AT TAOAGA ATTA AAAI N ATA

c) The wall plate shall be fastened to the anchor bolts using a nut with a washer of minimum
OEUA ped AEAI AOAO AT A pTywoOEEAES

10.7 OVERHANGS
Rafters or false rafter feetshallnot OAOEAT ¢ A AEOOAT AA COAAOAO OEAT p
xAl1l £ O PEOAEAA OT1T E£O 10 pcd A O &£ AO O11 £EOSB
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10.8 FALSE RAFTER FEET
7EAOA OOAAh OAEOAO AA A Gtinbéishahd shalbk cdnriected to e haknO OE AT
roof rafters by one of the following means:

Aq Ail1 OAA O1 OEA OEAA 1T &£ OEA OAEOAOO OOET C €6 AEA
b) the bottom surfaceof the false rafter feet bevektd and nailed to the topof the rafter using two

parsT £ T AET O OAO A T ETEIOI T#&Z£ o6 APAOOS 4EA TAEI O
penetrate aminimum | £ ¢ €6 ET 01 OEA OAAOAOQOS

10.9 HURRICANE CLIPS

Lightweight roofs and unenclosed flat roofs comprised of either Bermuda slate and lightweight
construction shall have the rafters connected to the wall plate with hurricane clips. This shall apply
for both interior and exterior walls. The hurricane clipsshall provide a minimum allowable uplift
resistance per rafter connection under wind load conditions in accordanosith Tables 10.1 and
10.2. Speification sheets of the proposed hurricane clips shall be submitted to the Building Official
for approval.

Minimum Allowable Capacity of Hurricane Clips for Lightweight Pitched Roof s &
Lightweight Fully Enclosed Flat Roofs

Minimum Allowable Uplift Capacity of Hurricane

Span of Roof (feet) (91bs)

500
0 575
0 650
0 725
0 800
0 875
0 950
0
0
0
A

1025

1100

1200

llowable Capacity of Hurricane Clips for Ligghw®itched Roofs & Lightweight
Fully Enclosed Flat Roofs

NINNINRPRP PP P o
S|o/~Nvo|oo|sN oo

Table 10.1 - Minimu

Note:

1. For rafters bearing on interior walls, the valuesin Table 10.1may be redwed by
200 Ib per rafter connection.

2. Fully enclosed flat roofs shall be taken to mean that there are no permanent wall
openings that cannot be closed by the use of doors or windows.

3. The span is defined as the horizontal distance between the centresafpports.
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Minimum Allowable Capacity of Hurricane Clips for Flat Unenclosed Porch Roofs

Span of Roof Maximum Allowable Uplift of Hurricane Clip (Ibs)
(feet) Bda Sl ate Roof: Lightweight Roof

8 0 300 500
1060 325 575
126 350 650
1460 375 725
1660 400 800
186 425 875
200 450 950

Table10.2 - Minimum Allowable Capacity of Hurricane Clips for Flat Unenclosed Porch Roofs

Note: For rafters bearing on interior walls, thevalues inTable 10.2may be reduced by 200 Ib per
rafter connection.

10.10 ROOF VENTILATION

10.10.1 ROOF VENST
All roofs (light and heavy weight) shall have ventilation. The only exception will be determined by
roof space that acts as a plenum.

-ETEI O TPATEITCO T &£ 16 xEAA @ ped AAAD OTT &£ OA1T 060
roofs with suspended ceilings4 EAOA OAT 0O OEAI 1T AA 11 AAOAA APDPOI @E
AT 1T OET 01 60 AEO CADP 1 &£ APPOI QGEI ACAT U prwoe OEAITT Al

fill (between rafters) and roofing.

10.10.2 GABLE ENDS
Gable end walls shall receive roof v#ilation at a minimum of 0.5% of the face area of gable end

wall above the ceiling level. Alternatively, the gable end roof vents may be omitted if thember of
roof vents in the pitched portion of the roof isincreased by closing up their spacing to@entres.

10.10.3 ATTIC ACCESS
I OAAAEI U AAAAOOEAI A AOOEA AAAAOO AOAI AA 1TPATEITC
EAOET ¢ A Al AAO EAEGCEO 1T & COAAOAO OEAT omo AAT OA O

10.11 BERMUDA SLATE ROOBNSTRUCTION

31 AGAA O1T 1T &£ AOA O1 AA A OIAA T £ pyddpcowpd OEEAE
Al O AA xEOE pyo@pgd DPOAAAOO AT 1 AOAOA O1 AGAOG OADPAO
1T xAOO OEIEIC 1 AOE A& O AA .heavexite shoitbd scrdwed®d O AACA
OEA 1T xAOO 1 AOE xEOE ¢ AOAOO 10 OOAETIT AOO OOAAI O
Bermuda stone or precast concrete shall be set on roofs to convey rainwater to rainwater pipes.

The whole roof shal be bedded in cement mortar and upon completion, given 2 coats of cement

wash and painted with an approved coating in accordance witbection 10.13.
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10.12 LIGHTWEIGHT ROOF CONRUCTION

Only roof systems approved by the Building Official shall be used, and iabation shall be strictly in

AAAT OAAT AA xEOE OEA |1 AT OEZAAOOOAOOG ODPAAEAEAAOEITO
10.13 COATING

Roofs shall be coated only by a product which is on the DepartmentE ( Adurreft Esb ad
Approved Roof Paints and Sealers

10.14 INSULATION

The installation of insuation material within floor -ceiling assemblies, roofteiling assemblies, wall
assemblies, crawl spaces and attics is not a requirement of this code. However, the traditionally
constructed Bermuda homes have generally provided relatively poor insulation ahthe use of
insulating materials is encouraged for energy conservation purpose. Where insulation is used it
shall have a flame spread rating not to exceed 25 and a smoke developed rating nagtoeed50
when tested in accordance with ASTM E 84.

10.15 ROOF RELACEMENT FOR LISEEDLDINGS

Where the replacement of a roof on a historic building is required, every effort should be made to

retain the original proportions of windows to eaves. Adding a new reinforced concrete roof/wall

plate has the undesirable effet of raising the eaves far above the tops of the windows. This creates

A AARAOOEI AT OA1 OEOOAI Ei PAAO O1 OEA AOQEI AET C80 Al A
by a registered engineer is still acceptable, subject to the approval of the Buildi®fficial.

et
A

30AxAO00 (Al

30 " Al OCAG OalrkoAt&D0 yedrsA A  x
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FigurelO-1 0 Typical Roof Constructioatils
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Optional Collar Tie L ocations

L. 16 wide Ridge
<
o Rafter size as per Table
— 10.6 or 10.7
)
< <«—Hangers
“g (optional) *
x < = —
Ly N Collar ties
ollar Tie Sizand Height H/3
connections to rafters as per
Tables 10.6 or 10.7
} Roof Sy |
COLLAR TIE AT ONE THIRD ROOF HEIGHT (H/ TABLES 10.6 AND 10.7 APPLY

A 16 wide Ridge
o) N
< Rafter size as per Table Hangers

10.8 or 10.9 (optional)
Y— rF o N
o Q t
o ollar Tie Size and Collar ties
24 connections to rafters as per Height H/2

Tables 10.8 or 10.9 l
} Roof Sy

COLLAR TIE AT ONE HALROOF HEIGHT (H2) z TABLES 108 AND 109 APPLY

at 3 16 wide Ridge
< Rafter size as per Table
10.10 or 10.11
o
o <—Han.gers
o (optional) — Collar tie
mounted at
¥ ? wall plate

A z 4
L
\TCollar Tie Size and

connections to rafters as per
Tables 10.10 or 10.11

} Roof S}

COLLAR TIE ATWALL PLATE LEVEIZ TABLES 1010 AND 10.11 APPLY

Figurel0-2 o Optional Collar Tiedcations
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FLAT ROOF CONSTRUCTION

Minimum Size of Rafters for Flat Roofs

Span of Minimum Rafter size for Bda Slate Ro{ Minimum Rafter size for Lightweight Rot
Rafters Rafter spacin Rafter spacing

80 2X6 2x4

100 2Xx6 2X6

1206 2x8 2X6

1406 2x8 2x8

160 2x8 2x8

180 2x10 2x8

200 2x12 2x10

Tablel0.3 - Minimum Size of Rafters for Flat Roofs

Note: A flat roof is defined as a shallow monopitched roof with a slope of not less than 1 in 12 or
greater than 3 in 12.

Minimum Connection Details for Rafters of Bda Slate Flat Roofsj 2 A/Z£OAO OPAA

Span of Rafters

Connection of Stringer to Wa

Minimum Allowable
dead Load Capacity of

Connection of Flat Roc
Rafters to MaimRoof

(feet) RaftSetrrigggrngtc)g)on to Rafters

80 10 bolts at 400 IXE6 bol t
120 e0 bolts at 500 Ix26 bol t
160 e0 bolts at 600 Ix26 bol t
200 e6 bolts at 700 1xe6 bol t

Table10.4 - Minimum Connection Details for Rafters of Bda BlatRoofs

Minimum Connection Details for Rafters of Lightweight

Flat Roofsi 2 A £OAO OPA.

Span of Rafters

Connection of Stringer to Wa

Minimum Allowable
dead Load Capacity of

Connection of Flat Roc
Rafters to Main Roof

feet Rafter Connection to

(feet Stringer (Ibs) FENETE

80 10 bolts at 200 IXE6 bol t
126 I 6 batl t40 c 300 IXE6 bol t
160 e6 bolts at 400 Ix26 bol t
2006 ed bolts at 500 1Ix26 bol t

Tablel0.5 - Minimum Connection Details for Rafters of Lighfdegigbofs
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Notes (for Tables 10.3. 10.4 and 10.5):

a)

b)

d)

For lightweight roofs and unenclosed Bda stone porch roofs, the rafters shall be connected to

the wall plate or stringer using hurricane clips of the minimum allowable load capacity in

accordance withTable 10.2

Where the rafters are attached to the maimoof rafters they shall be bolted in accordance

with Tables 10.4 or 10.5 The hurricane clip connection of the main rafters to the wall plate

shall be increased to include the combined span of the main roof and the flat roof.
(Combined load of Table40.1 and 10.2

Where the rafters in Tdle 10.3 are attached to masonry walls, they shall be connected by the

OOA 1T £ OEi ARO OOOET CAOO A TETEIOI T&£ ¢d6@906 EIT
walls in accordancewith Tables 10.4 or 10.5 Thebolts shall be set in the centre of the

OEi ARO OOOET CAOO AO OEA OPAAETI ¢ AROAOEAAA AT A
4EA AT1 00 OEAIT AA AAOO A T ETEIOI T£ 16 EITOI 0O
grouted with concrete. The rdters shall either bear on the stringers and be connected as per

note a) above or they shall be side connected with joist hangers having a minimum allowable

load asper Tables 10.2, 10.4 and 10.5

As an alternative to the anchor bolts cast into the masowrcells,approvedexpansion bolts

may be used. These shall be fastened into masonry cells that have been concrete filled. They

shall not be connected into hollow masonry cells.
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COLLAR TIE ROOF: COLLAR TIE AT ONE THIRD ROOF HEIGH3)

Bermuda Sl ate Roof: Rafter spacing_.
S Rafter Size and Collar Tie to Rafter Collar Tie Size
Roof Slope  Roof Slope Roof Slope  Roof Slope | Roof Slope Roof Slope Without = Hanger
5in 12 6in 12 7in 12 8in 12 9in12 10in 12 hangers  midspan
2x4 2x4 2x4 2x4 2x4 2x4
B 1x1 obolt | 1xE6 b { 1xE6 b{ 1xE6 bo| 1xE6 bd 1xE6 bd >4 2x4
2x6 2x6 2x6 2x6 2x6 2x6
S 1x1 obolt | 1x1 obolt | IXE6 b{ 1xE6 bo 1xE6 bd I1xE6 bd X4 2x4
2x6 2x6 2x6 2x6 2x6 2x6
S 1xc6 b 1xi 6bolt | 1x1 6bolt | 1x1 obolt | IXE6 bd IxE6 b 28 2x4
2x6 2x6 2x6 2x6 2x6 2x8
14 2xE6 bd 1xed b 1xed b 1xi O6bolt 1x1 6bolt | 1x1 G6bolt 2x6 2x4
2x8 2x8 2x8 2x8 2x8 2x8
S0 2x1 obolts | 2xE6 b d 1xe6 bi{ 1xebé bo 1xi obolt | 1xi obolt | 28 2x4
2x8 2x 8 2x8 2x8 2x8 2x10
S o obolts | 2xE6 b 2xE6 bd ixed ba ixeé b{ ixeé b{ >© 2x6
20 2x10 2x10 2x10 2x10 2x10 2x10 %8 2%6
2xed bq2x1 Obolts | 2xE6 b d 2xE6 bo| 1xed b ( 1xedbolt
2x10 2x10 2x10 2x10 2x12 2x12
3 2xe6 b d 2x1 obolts | 2x1 6bolts | 2xE6 bo| 2xE6 bd 2xE6 bd 2@ 2x6
Table10.6 o Collar tie at 1/3 roof height (Bermuda slate roof)
LightweighRoof : Rafter spacing 2460
S Rafter Size and Collar Tie to Rafter C Collar Tie Size
(feet) = Roof Slope Roof Slope Roof Slope  Roof Slope | Roof Slope  Roof Slope Without =~ Hanger
5in 12 6in 12 7in 12 8in 12 9in 12 10in12 hangers midspan
8 2x4 2x4 2x4 2x4 2x4 2x4 oxd oxd
IXE6 bq IXE6 bd IxE6 bq IXE6G bo IXxE6G bq IXES b (
10 2x4 2x4 2x4 2x4 2x4 2x4 oxd oxd
IXE6 bq IxE6 bq IXxE6 bq 1IxEG bol IXE6 bq IXxE6 bg
2x6 2x6 2x6 2x6 2x6 2x6
1o 1x 1 Obolt 1xE 6 bolt IXE6 bq IxE6 bol IXE6 bd IxE6 b 2x6 24
2x6 2x6 2x6 2Xx6 2x6 2x6
5 1x 1 6bolt | 1x1 O6bolt IXE6 bq IxE6G bol IxE6 bq IXE6 b g 2x6 24
2x6 2x6 2x6 2x6 2x6 2x8
= 1xe6 b 1x1 O6bolt | 1x1 ébolt 1x 1 o6bolt IXE6 b ¢ 1xEobolt 2x6 24
2x8 2x8 2x8 2x8 2x8 2x8
18 2xE6 b d 1xed b { 1x1 6bolt 1x1 6bolt 1x1 Obolt | 1x1 Obolt 2x8 2x6
2x8 2x8 2x8 2x8 2x8 2x8
20 2xE6 b d 1xed b 1xed b 1Ixi Obolt 1x1 6bolt | 1x1 6bolt 28 2x6
2x10 2x10 2x10 2x10 2x10 2x10
& 2x1 Obolts | 2xE6 b d 1xed6 b q 1xed bo| 1Ix1 6bolt | 1xi1 oObolt 2x8 2x6
. 2x10 2x10 2x10 2x10 2x10
2 2x1 obolts 2xE6 b d 2xE6O B¢ 1xed bog 1xed b 1xed b 2x10 2x6
Table10.7 - Collar tie atl/3 roof height (Lightweighiof)
NOTE

1. The span is defined as the horizontal distance between the centre of the supports.
2. The roof slope is expressed in terms of the vertical rise to horizontal run of the roof.
3. The top figure in each row is the minimunallowable rafter size in nominal inches.
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. The bottom figure in each row is the minimum allowable connection between the

collar tie and the rafter.

. Itis acceptable to substitute 2x 6 | @6 ¢ &1 1 OO ET bobdr AxA Bbolt. £ p @
.)O0 EO AAAAPOAAI A OT OOAOOEOOOA A p ©060 AEAI A
a 6 10O eo AEAI AOAO AiT1l 08

. A support hanger to the collar tie at midspan is a vertical member attached to both the

collar tie and the ridge plate above.

. Bolt spacing andedge distances in accordancevith section 159 must be complied

with.
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COLLAR TIE ROOF: COLLAR TIE HEIGHT AT ONE HALF ROOF HEIGHT (H/2)

Bermuda Sl ate Roof: Rafter spacing
Rafter Size and Collar Tie to Raft€onnection foRa f t e r Rodf SIdpé of: & Collar Tie Size
Roof Slope = Roof Slope | Roof Slope Roof Slope | Roof Slope Roof Slope 10 i Without Hanger
5in 12 6in 12 7in12 8in 12 9in 12 12 hangers = midspan
2x4 2x4 2x4 2x4 2x4 2x4 oxd
Ixe6 bo Ix%o6 b Ix%6 by{ IXE6 b{( IXEG6 b IxE6 bo
2x6 2x6 2x6 2x6 2x6 2x6 oxd 2x4
2xE6 Iso| 1xed6 by 1x%06 b 1x%6 b{ 1x%6 b Ix¥%06 bo
2x6 2x6 2x6 2x6 2x6 2x6 o o
2x%6 bag 2xE6 b{ 1xed b{ 1xed b 1x%6 b Ix26 bo
2x8 2x8 2x8 2x8 2x6 2x8 2%6 oxd
2x%6 bo|l 2x%6 bq 2xE6 b 1xed6 b{ 1xed b 1xed bo
2x8 2x8 2x8 2x8 2x10 2x10 %6 oxd
2xe06 bo|l 2x%6 bq2x%6 bq 2xE6 IB8d 2XxE6 B¢ 2xE6 Iso
2x10 2x10 2x10 2x10 2x10 2x10 2%6 oxd
2xe0 bo| 2x%06 b ( 2x%6bolts | 2x%26 b q 2xE6 I8¢ 2xEO6 Iso
2x10 2x12 2x12 2x12 2x12 2x12 26 26
2xij 6bolts | 2xe6 b d 2x%6 b q 2x%6 b ¢ 2x%6 b 2x%6 bo
2x12 2x12 2x12 2x12 2x12
2xij 6bolts | 2xe6 bd 2xe6 bd 2x¥%6 b d 2x%6 b N/A 2x8 2x6

Table10.8 o Collar tie at¥z roof height (Bermuda slate roof)

LightweightRoof Rafter spacing 246

Collar Tie Size

Rafter Size and Collar Tieto Raften e ct i on f oRoofSPpefot e r

Span

(feet) = Roof Slope 5 it Roof Slope Roof Slope 7| Roof Slope ¢ Roof Slope Roof Slope 10| Without Hanger
12

6in 12 in 12 in 12 9in 12 12 hangers midspan
8 2x4 2x4 2x4 2x4 2x4 2x4 2x4 2x4
IXE6 bo| IXE6 b| IxE6 by IXE6 b{( IXE6 b IxE6 bo
10 1x 12/2X66 b ol 1x 12/2)(()6 b| 1x 12/zxc'? b{ 1x 3&6 b( 1x I?iﬁs b 1x éxc’)e bo 2x4 2x4
2 1x SXOG b o| 1x 12/2)(()6 b| 1x 12/2Xc’? b{ 1x ixc? b{ 1x 336 b 1x éxé6 b o 2x4 2x4
2| Ff)c(aG bo| 1x éxé6bolt 1x%6 b| %6 b| 1xh6 b| 1x%6 bo| 2 2x4
- 2x '52)‘(58 b o] 2x Ff)és b{ 1x ;Xés b{ 1x 2)2’18 b{ 1x 12/2)(68 b{ 1x 12/2)23 bo| 26 2x4
N 505 bol 2 é)éS b{ 2x é)é)g b 1x 2)238 b{ ix é)fbon 156 bo| 26 24
2x1
20 2x 12/2(3 ° bo Zgoll/tz(:é 2x ZEXél ° bq 2x éxg ° b q 1x2§,\xéo b 1X2¢x20 bo 2x6 2x6
2x10
= 2x éxélo bo Zt))(oll/tzsé 2x 12/2)210 bdq 2x EX(E)L ° 5 ¢ 2x ZEX(’)l ? [ 1x2(§:xc%)2 bo| 2@ 2x6
= 2% 2exgz bo 225;%250 2x 12/:%2 5 2x 12/:32 b 2x ZEXc'}Z Bd 2x 2Exgz bo| 28 2x6
Table10.9 d Collar tie at% roof height (ightweightoof)
NOTE

1. The span is defined as thborizontal distance between the centre of the supports.
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w

The roof slope is expressed in terms of the vertical rise to horizontal run of the roof.

The top figure in each row is the minimum allowable rafter size in nominal inches.

The bottom figure in each raov is the minimum allowable connection between the

collar tie and the rafter.

It is acceptable to substitute 2x 6 T @& c &I 1 OO ET 6 DPAAAD O & po
bolt.

) O EO AAAAPOAAI A O OOAOOEOOOA A p ©6 AEAI
ofa 6 T O €6 AEAI AOGAO Al 1 08

A support hanger to the collar tie at midspan is a vertical member attached to both

the collar tie and the ridge plate above.

Bolt spacing and edge distares in accordancewith section 15.9 must becomplied

with.
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COLLAR TIEROOF: COLLAR TIE AT WALL PLATE LEVEL

Bermuda S|l ate Roof: Rafter spacing
Rafter Size and Collar Tieto Raft€ro nne ct i on f o RooffSlgdebfe r Collar Tie Size
Span
(feet) | Roof Slope 5 i Roof Slope| Roof Slope RoofSIope 8] Roof Slope ¢ Roof Slope 10 il Slope 10 i Without = Hanger
12 in 12 7in 12 in 12 in 12 hangers midspan

2x4 2x4 2x4 2x4 2x4 2x4

8 IXE6 bo| 1xEG b{ I1xE6 bd 1IxE6 bd 1xE6 bd 1xE6 bo| 24 2x4

10 2x6 2x6 2x6 2x6 2x6 2x6 2%6 oxd

IXE6 bol IXE6 b IXxE6 bdq IXE6 bdq IXE6 b ( IXE6 bo

2x6 2x6 2x6 2x6 2x6 2x6

= 1x46 bo| 1xE6 b{ I1xE6 bd 1xE6 bd 1xE6 bd 1xE6 bo| >X® 2x4
2x6 2x6 2x6 2x6 2x6 2x6

S8 1540 bo| 1x%6 b 1xE6 bd IxE6 b IXE6 b{ 1xE6 bo| 2@ 2x4
2x6 2x6 2x6 2x6 2x6 2x6

S0 1e6 bo| 1x46 b 146 bd 1xE6 bd IxE6 bd IxE6 bo| @ 26
2x8 2x8 2x8 2x8 2x8 2x8

S 15c6 bo| 1x6 b{ 1x%6 b{ 1x466 b{ 1xE6 bd IxE6 bo| VA 26
2x8 2x8 2x8 2x8 2x8 2x8

28 26 bo| 1xe6 b{ 1x6 bd 1x46 b 1xk6 b 1x66 bo| VA 2x6

2x10

2x10 . 2x10 2x10 2x10 2x10

22 o6 bo| P60 P ogies b 16 b ke bd  1xs6 bo| VA 26

Table10.10 - Collar tie at wall plate(Bermuda slate roof)

Lightweight Roof: Rafter spacing 24

Rafter Size and Collar Tieto RafteoCi nect i on f o rRooR%lopd of r Collar Tie Size

Roof Slope = Roof Slope| Roof Slope Roof Slope ¢, Roof Slope Roof Slope 10 i Without Hanger

5in 12 6 in12 7in 12 in 12 9in 12 12 hangers midspan
8 2x4 2x4 2x4 2x4 2x4 2x4 2%6 oxd
IXE6 bo|l IXE6 b{ 1IxE6 bq IXE6G bdq 1IxEOG b IXE6 bo
2x4 2x4 2x4 2x4 2x4 2x4
c IXE6 bo| 1XE6 b| 1xE6 bd IXE6 bd I1xE6 bd 1xE6 bo| 2X® 2x4
2x6 2x6 2x6 2x6 2x6 2x6
e IXE6 bo| 1XE6 b| 1xE6 bd I1xEGbolt | 1xE6 bd 1xE6 bo| 2X® 2x4
2x6 2x6 2x6 2x6 2x6 2x6
e IXE6 bo| 1XE6 b| 1xE6 bd IXE6 bd I1XE6 bd 1xE6 bo| X x4
16 2x6 2x6 2x6 2x6 2x6 2x6 N/A 2x6
IXE6 bo|l IXE6 b{ IxE6 bq IXE6G bq IxEO6 b IXE6 bo
18 2x6 2x6 2x6 2x6 2x6 2x6 N/A 2x6
Ix26 bo IxE6 b{ IXE6 bq IXxE6 bq IXxE6 b IXE6 bo
20 2x8 2x8 2x8 2x8 2x8 2x8 N/A 2x6
1x%46 b o 1x¥h6 b| IxE6 bd IxE6 bgq I1xE6 bqg 1xE6 bo
22 2x8 2x8 2x8 2x8 2x8 2x8 N/A 2x6
1xe6 bo| Ix26 b| 1Ix%206 b( 1IXE6 bd IXE6 b ¢ 1xE 6bolt
24 2x10 2x10 2x10 2x10 2x10 2x10 N/A 2x8
Ixe6 bo Ix.06 b{ Ix¥%06 b( Ix¥%6 b Ix%26 b IXE6 bo
Table10.11 - Collar tie at wall plate(Lightweightoof)
NOTE:

1. The span is defined as thborizontal distance between the centre of the supports.
2. The roof slope is expressed in terms of the vertical rise to horizontal run of the roof.
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3. The top figure in each row is the minimum allowable rafter size in nominal inches.

4. The bottom figure in each rav is the minimum allowable connection between the
collar tie and the rafter.

5. It is acceptable to substitute 2x 6 | ©6 ¢®I 1 OO ET 6 PARAA T & pBdo
bolt.

6. ) 0 EO AAAADPOAAT A OI OOAOOEOOOA A p ©06 AEAI
ofa & T O €6 AEAI AOGAO Al 1 08

7. A support hanger to the collar tie at midspan is a vertical member attached to both
the collar tie and the ridge plate above.

8. Bolt spacing and edge distances in accordanedgth section 159 mustbe complied
with

10.16 CHIMNEYS & FIREPLASCE

10.17 FOUNDATIONS

Masonry chimneys shall be supported on foundations of solid concrete at least 12" thickdan
extending at least 6" beyond eachide of the exterior dimensions of the chimney. Footings shall be
founded on material in accordanceavith sections 6.3 and 6.4The foundations shall be reinforced
with T12mm diameter bars at 12" c/c in both directions, placed 3" from the base of the footing.

10.18 FIRE WALL CONSTRUON'I

Fireplace walls shall be constructed of one of the following:

a) a minimum thickness of 8" masonry o b) a minimum of 8" thick Bermuda
solid filled sand or grout; stone walls.

The walls shall be lined with a minimum of 4" of firebrick. A 1" wide gap shall be left between the
firebrick and the fireplace walls and this shall be filled with sand. The liner shall extend a minimum
of 4" into the throat of the fireplace.Joints in firebrick shall be a minimum of/%". Fires should not

be started in the combustion chamber until 30 days after construction.

10.19 FIREPLACES

The firebox of a masonry fireplace shall have a minimum deptf 20". The throat shall not be less
than 8" above the fireplace opening. The throat opening shall be not less than 4" in depth.

10.20 HEARTH

All fireplaces must have a hearth according tbgure 11.2,unless the fire manufacturer's
instructions specifically state otherwise These fireplaces include masonry built ones as pé&igures
11.1 and11.2that have a gas line installed at the time of its erection or if the owner ids a
masonry fireplace solely for wood burning but later decides to install a gas line.
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Exception s:

1. Prefabricated gas fired devices that are fronteavith glass doors where the manufacturer
specifiesthat a hearth is not required;

2. Raised prefabricated gas fired devicewhere the manufacturer specifies that a hearth is not
required; and

3. Prefabricated gasifed devices whereby the hearth is comprised of an approved non
combustible material specified by the manufacturer.

The hearth shall extend a minimum of 16" beyond the face of the fireplace, and a minimum of 8" on
each side of the fireplace for fireplacebaving an opening width of less than 6" sq.ft. The hearth of
larger-sized fireplaces shall extend a minimum of 20" beyond the face and a minimum of 12" either
side. The hearth shall be constructed of concrete, solid masonry or solid brick a minimum ¢&f 4
thick. Hearths can also be lined with approved non combustible material if desired

10.21 CLEARANCE TO COMBURES

The exterior surface of fireplace walls, the smoke chamber and chimneys shall have a minimofid
14" air space clearance to combustibles. Arlpors and roofs constructed of timbe shall be

properly trimmed in such a manner that no structural timbers bear on or in the walls of the
fireplace or chimney. Combustible matesls attached to the fireplacedce such as trim shall have a
minimum clearance of 6" from a fireplace opening. Combustible materials above and projecting
more than1 22" from a fireplace face shall have a minimum clearance of 12" above a fireplace
opening.

10.22 STEEL FIREPLACE GNIT

Steel fireplace units incorporating a firebox linerof not less than 1/4" in thickness and an air
chamber may be installed with masonry to provide a total thickness at the back and sides of not less
than 8" of hollow masonry units.

10.23 LINTEL

Masonry over a fireplace opening shalbbe supported by a linté in accordance with section 9.7r an
approved steel lintel or brick arch.

10.24 CHIMNEY SIZES

The cross section dthe area of the chimneyflue should be not less thari/10th of the area ofthe
fireplace opening, but shold not be less than 100 sq. inches.

10.25 CHIMNEY WLLS

Walls that are lined shall be constructed of minimum 8" unfilled masonry. Uinled chimney walls
shall be corstructed of a minimum of 8" solid filled masonry
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10.26 CHIMNEY LINING

Flue liners shall exend from the top of the smoke chamber to the top of #gnchimney. The liner
shall consist of¥2" cement rendering or¥2" thick fireclay or other approved material.

—— CONCRETE CAP
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Figurel0-3 o Typical fireplace and Chimney construction details
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10.27 CHIMNEY HEIGHT & LOUTOON

The chimney shall extend a minimum of 3ibove the highest point that the chimney penetrads the
roof. They shall also ba minimum of 2' above any portion of the building that is within 10" of the
chimney. Chimney openings shall be located not closer than 5' to the boundary line.

MIN 86 FILLED MA

FIRE BRICK

FLU — VOID FILLED WITH SANI
MASONR E\
y

S| Al
C0(00{00FEN LB O0p0000po
- -
CJ ) , .
77— MIN166 for firepl
NON COMBUSTIBLE HEARF»> size less than 6sq ft .
MINLOO6 for firepl
Y __openings

~ Opening Width

p
Y

A
\

MI'N 86 for fire
size less than 6 gt

MIN 126 for fir.
openings

Figurel0-4 - Fireplace Hearth Dimensions

10.28 WEATHER PROOFING OHIMNEYS

The chimneys of every building shall adequately resist the penettion of rain into the building.

10.29 HEIGHT OF CHIMNEYS

The highest point of the chimney above the line of junction witthe roof shall be not more tharsix
times the minimum horizontal plan width of the chimney. If a higher chimney is required, the
width of the chimney shall be increased accordingly.

10.30 FACTORY BUILT FIRERE UNITS

Factory built fireplaces that consist of a fire chamber assembly and a chimney may be installed if it
is a listed assembly. Specifications of the proposed assembly must be submitted to the Building
Official for approval prior to installation. The installation of such systems mudie strictly in

s o~ A o~

AAAT OAAT AA xEOE | AT OEAAOOOAOBO OPAAEAZLZEAAOEI T O8
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10.31 COMBUSTION AIRO FURNACES

The provision of combustion air must be considered for all fireplaces. The air tightness of the
building and the use of other exhaust fans, kitcherewtilation systems and clothes dying
appliances need to be taken ito consideration in detemining the adequacy of a space to provide
combustion air. Factory built fireplaces shall have combustion air ducts installed in accordance

xEOE OEA 1 AT OEZAAOOOAOS80 ET OOOOAOET T O8
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Figurel0-5 - MaximuntChimney Height
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11 EXTERIOR WALLS

111 GENERAL

A material or wall covering shall be applied to the exterior side of the exterior walls for the
purposes of providing a weather resistant barrier

11.2 PLASTER

&1 O OEA POODPI OAO 1T &# AAEEAOETI ¢ OEA AAT OA 1 AT OEITTAA

coating onthe exterior of the concretemasonry walls shall be required The plaster shall be
proportioned to 1 part cement: 4 parts sand: The plaster coating should be painted with a
minimum of 2 coats of a compatible paint to furtler prevent moisture penetration.

11.3 ALTERNATIVE COATINGS

The applicant shall apply to the Building Official for the right to usalternative types of weather
proofing or energy efficient products.

114 WINDOWS AND DOORS

All windows, door and other openings in exterior walls shall be adequely water tight to prevent
the ingress of water into the building. All frames shall be adequately sealed to produce a water
tight joint.
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12 CONCRETE

12.1 GENERAL

Concrete shall comply with the provisions of this Chapter and where nogéferenced herein, in
accordance with the provisions of the latest version of A€318.

12.2 CONCRETE QUALITY

12.2.1 STRENGTH
The concrete shall be proportioned so as to achieve a minimum specified comprehensive strength

of 2,500 PSI at 28 days (the averagcompressivestrength of the mix shall be 3,500PSI). [Note that
the concrete strength is based on the testing of concrete. If concrete cubes are tested, the
appropriate conversion factor will need to be applied].

Note: The guideline for a typical mix of ordinary 500 PSI concrete by volume is as follows:

Typical Concrete Mivy Volume for 2500 psi strength

A3 % parts

A1 v parts

A1 part

A%, part

The part referred to could be a standard bucket or any otherugh measuring device so long ahe

same is used to measure all components of the mix. The water content will need to be adjusted

based on the moisture content of the aggregate and sand being added to the mix. The wetter the
aggregates, the less water will be needed. Water should &&ded to achieve a mix with

APDPOI GEI AGAT U A td6 Ol Oi b8 7EAOA OEA AT 1 AOAOA EO
in contact with sea water, the cement content should be increaseshd the water content decreased

in order to increase durability. It is also good practice to select stronger imported aggregates, such

as granite, in these instances.
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12.2.2 AGGREGATE
4EA | AgEI O ACCOA ¢ A AggréyatesAhaltoe dtrorg; hdd dusaldles limited
porosity; free of coating, clay, organic materials and other impurigéis, and chemically inert

12.2.3 SAND
Fine aggregate shall be natural sand or sand derived from crushings, gravel or stone. It shall be

clear, sharp, and free of lumps and of clay and other foreign material. (Note: beach sand shall not be
used).

12.2.4 WATER
Water shall be clean, fresh, potable and free of organic material. Sea water or well water (unless

potable) shall not be used.

12.2.5 CEMENT
Ordinary Portland cement shall be used unless approval in writing by thBuilding Officialfor an
alternative is obtained prior to construction commencing.

12.2.6 WATER/CEMENT RATIO
The water cement ratio shall not exceed 0.67 by weight for 2,500 PSI concrete (i.e. 7.6 US gallons

per 94lb bag of cement).

12.2.7 REINFORCING

Reinforcing bars shall be deformd (except for mesh reinforcing) galvanized to Class Il standard
ASTMA767,and of minimum yield strength of 60 ksi (414 N/mn®). They shall be free from pitting,
rust, mill scale, paint, oil, grease, dirbr any other material.

12.2.7.1 FIBRE REINFORCED CRETE
The use of fibre reinforced concrete in lieu of reinforced concrete shall not be permitted unledse

prior express approval ofthe Building Officialhas been obtained

12.3 PREPARATION OF EQWENT & PLACE OF DERD

12.3.1 EQUIPMENT
All equipment for mixing andtransporting cement shall be clean.

12.3.2 CLEANING
Immediately prior to placing concrete, the area shall be thoroughly cleaned aut

12.3.3 WETTING FORMS
All forms shall be wet down prior to placing the concrete.

12.34 REINFORCEMENT
Reinforcement shall be clean and adequdiesupported.

12.3.5 EXCESS WATER
Water shall be removed from the place of deposit before concrete is placed
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12.3.6 LAITANCE
All laitance and other unsound material shall be removed before additional concrete is placed

against hardened concrete.

12.4 MIXING

All concrete shdl be mixed until there is a uniform distribution of materials. Mixing shall be
continued for at least 1% minutes after all materials are in the drum. All materials shall be
discharged completely before the mixer is refilled

12.5 PLACING CONCRETE

13.5.1 Deposition of Concrete / 13.5.2 Rate of Concreting

Concreting shall be carried out at such a rate so
that concrete remains in plastic state at all times
and flows readily.

Concrete shall be deposited as close as possibl
its final position to avoid reworking segregatior

13.5.3 Continuous Operation of Concreting / 13.5.4 Concrete worked around Reinforg

All concrete shall be thoroughly consolidated and
worked around reinforcement and embedded
fixtures. The use of a vibrator to compact the

concrete is strongly recommended.

After concreting is started it shall be carried on a
continuous operation until placing of a panel o
section between joints is completed.

13.5.5 Final Position of Concrete / 13.5.6 Concrete Pouring and Rain

Concrete shall be compacted in its final positic

within 30 minutes of discharge from the mixer Concrete should not be placedtie rain.

12.6 CONSTRUCTIOMINTS

12.6.1 CONSTRUCTION JOINTS
Construction joints shall be square and vertical in beams and slabs or horizontal in columns and

walls as required. The joints shall pass entirely through the depth of the member.

12.6.2 LOCATION OF JOINTS
Beams and lintels shall be placed without the provision of a joint. Joints in slabs shall be vertical

and parallel to the principle reinforcement.

12.6.3 NEW CONCRETE
Where new concrete is to be poured against construction joints, the surfacekall be cleaned and

all laitance removed prior to placement.

12.7 FORMWORK

All formwork shall conform to the following:
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1.

Formwork shall be fixed in its correct position and securely braced to withstand, without
displacement, the loading from the constructiorand the movement of persons, material and
equipment, including the effects of vibrating the concrete.

Forms shall be sufficiently tight to prevent leakage of the concrete or water.

Where foundations are placed in sound hard rock, thBuilding Officialmay allow the
contractor to place the concrete up against the rock without the use of forms.

The formwork and supports shall not be removed for a minimum of 21 days for structural
suspended concrete until the concrete has reached sufficient strength to suppaiie

applied loads.

Any screed chairs that are used in the placing of concrete and remain in the concrete shall
be galvanized. The minimum cover to these chairs shall beagcordance withTable 131.

12.8 Curing: The concrete shall be adequately curedfter placement by either:

c)

12.8
12.8.1

a) Water spraying or ponding, b) Wet coverings of hessian or sand,
Covering with waterproof paper or d) Use of anapprovedroprietary curing
polythene sheet, or agent.

PLACEMENT OF REINKOIRG

BENDING

After reinforcing is bent or cut, the area concerned should be painted with at least 1 coat of zinc rich
paint. Bars shall not be rebent.

12.8.2

FIXING

Reinforcing shall be accurately fixed and maimined in position. Plastic chairs may be used as long
as they satisfactorily support the reinforcing during concrete placement. Concrete or masonry

AT OAO AITAEO OEAIT AA 110 1 AOCAO OEAT ¢b6@co
The u=e of timber or stone shall not be allowed.

12.8.3

TIE WIRE

Tie wire shall be galvanized

12.8.4
4EA

12.8.5
The mi

MINIMUM SPACING
i ETEI Of Al AAO OPAAET ¢ AAOxAAT DAOAII Al

COVER
nimum concrete cover to the outside of reinforcing shall be in accordaneeth Table 131.
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Minimum Cover to Reinforcing Bars

Structural Element and Condition Minimum Cover (inche
Cast against and permanently exposed to the earth 30
Concrete exposed to the weather 1 16
Concrete notx@osed to the weather; slabs &alls 16
Concrete not exposed to the weather; beams & columns I O

Table12.1- Minimum Cover to Reinforcing Bars

12.8.6 LAPS & JOINTS

Wire mesh reinforcing shall be lapped a minimum of one square. Reinforcing bars shall be lapped a
minimum distance in accordancewith Table 132. Thesevalues shall not apply to cantilever slabs
where the conditionsof section8.4.8shall apply. Bars shll not be lapped in the middlethird of the
span of beams and suspended slabs.

Minimum Allowable Lap Lengths

Bar Size Minimum Cover (inches)
T10 1806
T12 240
T16 300
T20 360
T25 600

Table12.2 - Minimum Allowable Lap LengitisReinforced Concrete

12.8.7 ALTERNATIVE BARSIZE
The bar sizes shown throughout the code refer to the diameter in millimeters of the bar.
Alternatively, imperial bar sizes can be substituted in accordanosith Table 133.

Alternative Bar Sizes

Metric Bar Size (mm) Imperial Equivalent (inches) Former Imperial Designation
T10 Eo6 #3
T12 e) #4
T16 eo #5
T20 ij O #6
125 16 #8

Table12.3 6 Alternative bar sizes

12.8.8 ALTERNATIVE MESHSIZ
The mesh sizes referred throughout the code refer to the cross sectional area in millimeters per

meter width of the mesh. Alternatively, imperial mesh sizes can be substituted if their areas of steel
are equal to or greater than tle specified metric meshes. A list of standard mesh sizes and their
cross sectional steel areas are provideith Table 134.
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Alternative Mesh Sizes

Imperial Mesh (by spacing in] New Designation (by spacing and Reinforcement area of
inches and wire gauge) cross sectional area ofdividual bars]  imperial bars in mm2/m
in hundredth of a square inch)
6 x 6 - 10g x10g 6Xx6-W14xW14 59
6 X 6 - 8g x 8g 6X60W2.0xW2.0 85
6 X 6 - 6g X 69 6X60W29xW2.9 122
6 X 6 - 4g x 49 6X60W4.0xW4.0 169
4 x4 -10g x 10g A4x40W14xW14 89
4x4-8gx8g 4x40W2.0xW?2.0 127
4 x4 -6gx6g 4x40W29xW?29 184
4x4-4gx4g 4x40W4.0xW4.0 254

Tablel2.4 - Alternative Mesh Sizes
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13 MASONRY CONSTKETION

13.1 GENERAL

Masonry shall @mply with the provisions of this Chapter and where not referenced herein, in
accordance with the provisions of the latest version of ACI 530 and 530Any conditions not
specifically covered by this chapter shall be designed, inspected and approved by a registered
engineer prior to inspection by the Building Official.

13.2 MASONRY UNITS

Masonry units shall conform tothe latest version of ASTM C90Trhe minimum average

compressive strength of 3 units shall be 200 psi based on the net area on the units. The test shall
be in accordance withASTM C140). The unit shall bef whole, sound material,and free of cracks
and aher defects that would interfere with its proper laying or use, and shall be free of old mortar
if being reused.

13.3 NATURAL STONE

Natural stone shall be sound and free from lo@sor friable inclusions.

13.4 MORTAR

Mortar shall conform to the latest version of ASTM €70, and shall be of grade S or greater. This
shall result in a mortar mix by vdume in accordance withTable 141.

Required Mixes for Building Mortar

Building Element Portland Cement Lime* Sand
External Walls and Loadbearingails 1 Yo 4
Internal Partition Walls 1 1 6
Retaining Walls 1 Yo 3
Roof Slate 1 - 8

Table13.1- Required Mixes for Building Mortar
*Note: Lime may be substituted with an approved mortaplasticiser.

13.5 PLASTER

Wallls shall be rendered with mortar mxes in accordancevith Table 14.2. All interior walls to
EAAEOAAT A AT A AT AEI 1T AOU O1ITi1 0 AT A All /lfodHAOEI O xA
other finish as may be approved by th&uilding Official
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Required Mixes for Plastering Mortar

Building Element Portland Cement Lime* Sand
Plaster to external walls 1 Ya 4
Plaster to internal alls 1 Ya 5

Plaster to foundationails 1 - 2
Plasterto Water Tanks 1 - 2

Table13.2 - Required Mixes for Plastering Mortar

*Note: Lime may be substituted with an approved mortaiplasticiser.

13.6 LAYING BLOCKS
All blockwork shall be laid in running bond. The head and bed joints shallbed OEE A E

E

x E €
i AGEI Oi O1T1 AOATAA T £ pTyos 4EA AAA ETETO 1T &£ O
T >

OEAIT AA 17170 1AOO OEAT ©06 1 0 CwekellQribro likgA I o8

mortar .
13.6.1 HOLLOW BLOCKS

All head and bed joints shall bélled solidly with mortar for a distance in from the face of the unit
not less than the thickness of the face shell.

13.6.2 SOLID BLOCKS AND NRAL STHE
All solid units shall be lad with full head and bed joints.

13.6.3 NUMBER OF COURSES
Walls shall be carried up simultaneously and in no case shall a wall or section of wall be built more
that 6 courses ahead of an adjoining wall.

13.7 CONCRETE FILLED MARY

13.7.1 CONCRETE FILL
The concrete fill for masonry walls shall be of minimum specified 28 day compressive strength of

15000 3) 8 4EA O1 O6i D T £ OEA AT 1 AOAOA EEI 1T OEAI I
follows:
ekt ngaegor
. 2
” Sand .
3
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13.7.2 CONCRETE FILL PLADEM
All cells that are required to be concrete filled shall be properly cleaned out to ensure that the

AT 1 AOAOA AAT AAANOGAOAI U &I i1 x ETOI OEA 1TPATEICS

space shall be removed. Concrete fill shall be placedin@& i Oi 1 EAZO0O 1T £ 18 AT A
below the top of the highest block. Concrete fill shall be adequately consolidated after placement.
All concrete fill shall be in place within 1 %2 hours after water is added to the cement.

13.8 REINFORCED MASONRY

13.8.1 RENFORCING

Reinforcing bars shall be deformed (except for mesh reinforcingghall be galvanized to Class Il
standard ASTM A767 and shall be of minimum yield strengtbf 60 ksi (414 N/mm2). They shalbe
free from pitting, rust, mill scale, oil, greasd]irt, or any other material.

13.8.2 LAP LENGTH
The minimum lap length of reinforcing bars shall be in accordancsith Table 14.3.

Allowable Lap Leng
Bar Size Maximum Tie Spacing (inches)
T10 200
T12 240
T16 320
T20 400
T25 48606
Table13.3 - Minimum Allowable Lap LengthisReinforced Masonry

13.8.3 TIES
Bars shall be securely fixed in position at top and bottom and at intervals not exceeding 200 bar
diameters.

13.84 CELLS TO BE CONCRHETED
All cells containing reinforcing shall be filled solidly with concrete fill.

13.8.5 ALTERNATIVE BARSIZE
The bar sizes shown throughout the code refer to the diameter in millimeters of the bar.

Alternative imperial bar sizes can be used in accordanaeith Table 144.

Alternative Bar Sizes

Metric Bar Size (mm) Imperial Equivalent (inches) Former Imperial Designation
T10 Eo6 #3
T12 10 #4
T16 eo #5
T20 ij o #6
T25 16 #8

Table13.4 - Alternative Bar Sizes
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14 TIMBER

14.1 TIMBER PROPERTIES

Framing lumber shall be of No2 (or similar grade) CommonGrade Long Leaf Yellow Pine or Short
Leaf Pine, and shall be graded in conformance with the American Softwood Lumber Standare2®S
The minimum lumber sizes shall be sindard dressed &es in accordancewvith Table 15.1. The
minimum modulus of elasticity (E) for the timber shall be 1,600,000 psi.

Minimum Timber Properties of Standard Dressed Lumber

Nominal Size (inches) Standard Dressed Size (inches] Minimum BendingStress (psi)
2x4 1% x3%Y% 1500
2X6 1% x5% 1250
2x8 1Y% X7 Ya 1200
2x10 1Y% X9V 1050
2x12 1% x11Ya 975

Table14.1 - Minimum Timber Properties of Standard Dressed Lumber
14.2 TREATMENT

All exterior structural framing lumber in wet locations shall be pressure treated with preservative

by the wolmanised process to the following standard: 0.2%/ft 3 Chromated Copper Arsenate (CCA)
(thisis also recommended for timber in damp locations). Wdbcations shall include decks and

patios and any members directly exposed to the weather. Damp locations shall include roofed open
sided porches, subfloor areasgand basements where a wall or the floor are of exposed ground.
Exterior below grade timbersand other members in contact with the ground, such as posts, shall be
treated to a minimum standard of: 0.4b/ft 3 CCA.

14.3 MOISTURE CONTENT

The timber shall be kiln dried to a maximunmoisture content of 19%.

14.4 IDENTIFICATION

All lumber used for load supportingpurposes shall be identified by the grade mark of an approved
lumber grading or an approved inspection agency. In lieu of a grade mark, a certificate of
inspection as to the species and grade issued by an approved lumber grading or an approved
inspection agency may be accepted.

14.5 CONNECTIONS

All nails, bolts, screws, clips, anchorand hurricane ties used in timber connections shall be
galvanised or made with some other type of non corrosive material such as brass or stainless steel.
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14.6 NOTCHES

Notches in timber members shall not exceed 1/5th of the depth of the member, or be greater in
length than 1/3 of the depth of the member, and shall not be located in the middle third of the span.
The minimum spacing between notches shall be not less than the depth bétmember.

14.7 HOLES

Holes drilled in timber members shall be within the middle third of the depth of the member and

shall be located no closer than 2 inches from an edge. Holes shall be notartban 1/5th of the
AAPOE 10 ¢d6 ET AEAI AdddiemminmBEnEshdeiAgbdnieert@ edgeffe 1 A O
holes shall be not less than the depth of the member.

14.8 SUPPORTS

4Ei AAO T AT AAOO OEAIT EAOA A TETEIOF AAAOEI C 11 OE
directly onto masonry or Bermuda stone.A bond timber shall be placed on top of the masonry or

stone and the timbermembersshall bear on these. The bond timbers (exceptose ofBermuda

cedar) shall be pressure treated with preservative by the wimanised process to the following

standard: 0.25Ib/ft 3 CCA. The ends of the timber joists or rafters shall be treated widm approved

wood sealer to prevent dampness entering the timber. Alternatively, timber joists and rafters may

be connected to stringers by the use of approved joist hangers. Siieation sheets of the intended

joist hanger must be supplied.

14.9 PLACEMENT OF BOLTS

All bolts for timber shall be placed in accordancevith Table 15.2.

Diameter of Spacin Bolt to Loaded Boltto Unloaded Bolt to Bolt to
Bolt P 9 Edge Edge Loaded End UnloadedEnd
Eo 1 16 1 16 ij 6 2 10 1 16
1 0 20 20 16 3 160 20
eo 2 10 2 10 1 o6 4 16 2 10
ijo 36 36 1 16 56 36

Table14.2 - Allowable Placement Distasoé Bolts in Timber
Notes:

1. Spacing: Refers to the distancdetween the centres of bolts.

2. Edge Distance: The distance from the edge of a timbemember to the centreof the nearest

bolt, measured perpendicular to the grain.

3. End Distance: The distance measured parallel to the grain from the square cut erad a

member to the centre of the nearest bolt.

4. Loaded Edge: When a timber member is loaded perpendicular to the grain, the loaded edge

is defined as the edge in the direction towards which the bolt is acting.

5. Unloaded Edge: When a timber member is loaded perpendiculato the grain, the unloaded
edge is defined as the edge of the timber opposite the direction in which the load is acting.
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6. Loaded End: When a timber member is loaded parallel to the grain, the loaded end is
defined as the direction towards which the bolt$ acting.

7. Unloaded End: When a timber member is loaded parallel to the grain, the unloaded end is
defined as the end opposite the direction in which the bolt is acting.

14.10 TIMBER COLUMNS

4Ei AAO AT10ITO OEAIT 1T AA 110 |1 Adhofthe ndoér menbe®t 6 ET

that they support, whichever is greater, unless calculations are provided to show that smaller sizes
are adequate. All columns shall be adequately anchored to prevent uplift due to wind.

14.11 STORAGE AND HANDLING

All timber shall be stored on the site elevated above the ground and in a position to allow the
circulation of air around the timber. Timber should be covered during storage and covers shall be
adequately ventilated to prevent condensation.
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15 STEEL

15.1 GENERAL

Any conditions not specifically covered by this chapter shall be designed, inspected and approved
by a registered engineer prior to inspection by thauilding Official

15.2 STRUCTURAL STEEL

15.2.1 GRADE OSTEEL
Where structural steel is specified, the grade of the steel shall be clearly indicated on the drawings

15.2.2 PROTECTIVE COATING
All structural steel shall be delivered to the site with at least 1 coat of suitable priming system.

Damaged areas shall beuched up on site

15.2.3 STORAGE & HANDLING

Structural steel shall be stored and handled at the site so as to prevent damage. It shall not be laid
directly on the ground. Suitable packing shall be placed between layers of stacked steelwork.
Where cover is povided, it shall be adequately ventilated to prevent condensation.

15.2.4 ERECTION
Steel members shall be installed in accordance with the drawings provided

15.2.5 STRUCTURAL MEMBHEESSI
Steel members shall be sized and specified by a registered structural engineer.

15.3 CONNECTIONS

15.3.1 PROTECTIVE COATING

All nuts, bolts, washers, nails, screws and other fasteners should be hot dip galvanized in
accordancewith ASTM A153. A joist hangers, hurricane clips and other connectors shall be hot
dip galvanized in accordancevith ASTM A525 to a minimunstandard of G60.

15.3.2 ANCHOR BOLTS
Anchor bolts shall be set in the correct locations using templates. They shall not be bent after
concreting to force them to fit.

15.3.3 BOLTED CONNECTIONS
After tightening the connections, at least 2 threadsf the bolt shall project beyond the edge of the

nut.

15.34 FIELD WELDING

Any intended filed welding shall be clearly identified on the plans submitted for approval and will
be required to be specified by a registered engineer. All such welds shall be inspeatgdn
completion by the aforementioned design engineer or a locally registered engineer and a written
certificate of compliance shall be submitted to the Building Official by the engineer.
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15.3.5 HOLES IN MEMBERS
Any holes or openings in structural members asid&éom those specified on the drawings submitted

for approval shall be prohibited.
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16 GLAZING

16.1 LABELING

Each piece of safety glazing shall bear the manufacti@slabel designating the type and thickness
of glass.

16.2 DESIGN

All glazing shall be designedo meet the applicable wind loads for a 150 mpbasic3 second gust
wind speed, exposure category C or D.

16.3 SAFETY GLAZING

All glass in the following locations shall be constructed of impact resistant safety glazing in
accordance with the Bermula CommercialBuilding Code:

a) glazing in swinging doors where the panel size eeeds 3 square feet in area;
b) all glazing in fixed and sliding panels oflgling door assembilies;
¢) all glazing in doors and enclosures for bathtubs, showers, hot tubs, whirlpools, saunas,
steamrooms, indoor pools and outdoor pooals;
d) glazing in any part of the building wall enclosing the compartments listed in iter®
where the bottom edge of the glazingisle®EAT ¢omno AAT GA OEA AOAET EI
e) Cl AUET ¢ xEAOA OEA AlI 001 i AAcCA T &£ OEA PATA EO I
panel size exceeds 3 feefind,
f) all glazing in guardrail assemblies.
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17 SWIMMING POOLS, SPAS AND HOT TUBS

17.1 LOCATIONS

Swimming pool locations shall conform to the requirements of theurrent development plan The
pool shall also be located such that it does not undermine any existing foundation. This will be
deemed to be achieved if the pool is placed a horizontal distance frdire outside of the existing
foundation equal to or greater than the depth of the pool wall.

If apool location is less than the distanceneasuredhorizontally from the outside of the existing
foundation in regards to depth then docal registered engineeiis to be consulted

17.2 STRUCTURAL DESIGN

The pool structure shall be engineered to withstand the expected forces to which the pool will be
subjected.

A pool can be built either above or in the ground, and from materials such as concrete (also known
as gunite), metal, plastic, or fiberglass There are several distinct construction methods for private
(home) swimming pools, which are typically called "concrete" Vinyl liner", and 'fiberglass’. The
term "vinyl liner" pool describes the method of lining the interior, not the construction materials,
which may beconcrete (of various types), pressurdreated wood, or paintcoated or galvanized
sheet steel

17.3 WALL SLOPES
417 A AADOEEOIE ¢cO6EA OI P 1T £ OEA PiTi1h O6EA xAll O11 D

AEOA O1 EOE8O OAOOE A Adnd the wallpo€itide pool other ahithE dgfessEtéps O A A U
shall be permitted.

17.4 FLOOR SLOPES

The slope of the floor on the shallow side of the transition point shall not exce@she unit vertical to
seven units horizontal (1:7). The transition point between shdbw and deep water shall not be
more than 5 feet deep.

17.5 STEPS AND LADDERS

At least one means of egress shall be provided. Treads of steps and ladders shall have slip resistant

OO0O0OAAAAODS 30ADp OOAAAO OEAIT EAOA A céatch&R4Oi AEIT Al
ON8 ET AEAOS 2EOAOO OEAI 1 EAOA A 1 AgeEi 6f EAEGEO 1
OEAT ¢o6 A&OTi OEA OAI AET AAOS (AT AOAEI O OEAI 1T AA E

steps. For pools with a deep end and a shalv end, two means of egress should be provided, one at
either end of the pool.

17.6 WATER SUPPLY

All swimming pools shall be provided with a water supply that is entirely free of cross connections
with the household potable water system.
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17.7 WATER TREATMENT

Swimming pools shall be designed and installed such that there is a pool water turnover at least
once every 8 hours. Spas and hot tubs shall be providedtlwa filter system that providesfor a
water turnover of once every % an hour. Treatment systems sitl be installed so that they are not
accessible to children.

17.8 DRAINAGE SYSTEMS

The swimming pool and equipment shall be equipped to be emptied completely of water.

$EOAEAOCA OEAIT AA ET O A AAAExAOE DappbveisedsET Ei Oi
the Building Official deems necessary. The backwash pit shall be located on the ové@eroperty

TTO0 AT OAO OEAT uvd O AT U Al O1 AAoOus 'l OAOT AGEOAI

by the Environmental Authority.

17.8.1 ANTIENTRAPMENRAGTES
Pool drainage outlets less than 12 inches across shall be covered with aatitrapment grates that

cannot beremoved exceptwith the use of tools. Slots or openings in the grates or similarotective
devices shall not exceed ¥ inch in the smallesirdension and shall be of a shape and arrangement
that would not prevent physical entrapment and would not pose any such hazard to bathers. Anti
entrapment covers are required for new pools and spas, structural remodeling of an existing pool
or spa, and foran existing pool or spaon a property whenever a building permit is issued under this
codefor that property .

17.8.2 PRIVATE POOLS

Each new pool or spa shall have a minimum of two circulation drains per pump. The drains or

outlets shall be hydraulically balanced and symmetricallplumbed OE OT OCE 1T A 1T O 11 OA ¢
and separated by a distance of at least five feet in any dimensibetween drains.

17.9 EQUIPMENT INSTALLAN

Pumps, filters and other mechanical and electrical equipment shall be enclosed in their own
separate room. The equipment shall be suitable for the location. Any electrical panel boards shall
be installedin accordance with section 21.18 Where the panel board is installed in the same room
as the swimming pool equipment, it shall be listed for this location.

17.10 BARRIER/ENCLOSURB)REIREMENTS

17.10.1 APPLICATION

The provisions of this section shall control the dsign for residential swimming pools, spas and hot

OOAO 1T O ATU 1T OEAO PITI T &£ xAOGAO AAPAAT A T £ ETI1 AEI
provisions are intended to provide protection against potential drowning.
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17.10.2 OUTDOOR PRIVATE SWNG POOL

17.10.2.1 TEMPORARY BARRIERS

During the installation or construction of a swimming pool, the pool must be ENTIRELY enclosed by
a temporary barrier. The temporary barrier may be a temporary fence, a permanent fence, the wall
of a permanent structure,or any other structure or combination of those. However, the temporary
barrier must:

LA

be at least four (4) feet high
prevent access to the swimming pool by any person not installing or constructing the pgol
remain in place until a permanent pool barrier is provided and
be replaced by gpermanent pool barrier within either:
9 90 days of the date of issuance of the building permit for the installation or
construction of the swimming pool; or
9 90 days of the date of commencement of the installation or construction of the
swimming pool.

The code enforcement official may extend the time period to complete the permanenalrier for
good cause, including but not limited tadverse weather conditions delaying construction.

There are somegxceptions to the requirement for temporary pool barriers:

1. Aboveground or on-ground pools where the pool structure itself serves as the barrier

2.

Spas or hot tubs with a safety cover, as long as the safety cover remains in place during the
installation or construction.

1 The safety cover can be removed temporarilfor the installation or construction
of the hot tub or spa if at least one person engaged in the installation or
construction is present

17.10.2.2 PERMANENBARRIERS
An outdoor private swimming pool, including anin-ground, aboveground or on-ground pool, hot
tub or spa shall be provided with a barrier which complies with the provisions set out below:

1.

The top of the barrier shall be at least 48 inches above finished ground level measured on
the side of the barrier which faces away from the swimming poolThe maximum vertical
clearance between finished ground level and the barrier shall be 4 inches measured on the
side of the barrier which faces away from the swimming pool. Where the top of the pool
structure is above finished ground level, such as an abogeound pool, the barrier shall be

at finished ground level, such as the pool structur@r shall be mounted on top of the pool
structure. Where the barrier is mounted on the pool structurethe opening between the top
surface of the pool frame and the bottom of the barrier shall not allow passage of an¢th
diameter sphere.
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2. Openings in the barrier shall not allow passage of aifich diameter sphere.

3. Solid barriers shall not contain indenations or protrusions except for normal construction
tolerances and tooled masonry joints.

4. Where the barrier is composed of horizontal and vertical members and the distance
between the tops of the horizontal members is less than 45 inches, the horizontaembers
shall be located on the swimming pool side of the fence. Spacing between the vertical
members shall not exceed inch.

5. Decorative cutouts shall not exceed 1 3/4 inches in width.
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When there is @ifferential in Pool Side
grade, the barrier height is
measured on the side away from + Barrier
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Chain linkence
mesh for private
pook

Figurel7-4 ¢ Chain link fence

7. Where the barrier is composed of diagonal members, such as a lattice fence, the maximum
opening formed by the diagonal members shall be not more than 1 % inches.

L Barriers formed of diagonal
members shall not have opening
|l arger than 1 |

£

Figurel7-5 0 Lattice fence diagram

8. Access gates shall comply with the requirements of items 1 through 6 abowsd shall be
equipped to accommodate a locking device. Pedestrian access gates shall open outwards,
away from the pool, and shall be selflosing and have a selfatching device. Where the
release mechanism of the selfatching device is located less thsb4 inches from grade:

a) The release mechanism shable located on the pool side of the gate at least 3 inchieslow the

top of the gate.

b) The gate and barrier shall not have an opening greater than % ingtithin 18 inches of the
releasemechanism.
c) Any alternative mechanism which satisfies pool security may be allowed at the discretion of the

Building Offical

166 |Page



Bermuda Residential Building CcI 2014

The release mechanism shall b
located on the pool side of the
gate at least 3 inches below the
top of the gate. Otherwise it car
be on the outside
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Figurel7-6 0 Pool gate
9. Where a wall of a dwelling unit serves as part of the barrier and contains a door that

provides direct access to the pool, one of the provisions listdaklow shall apply:

a) All doors with direct access to the pool through that wall shall be equipped with a
self-closing and seHlatching device with the release mechanism located a minimum
of 48 inches above the floor

b) All doors with direct access to the pool through that wall shall be equipped with an
alarm which produces an audible warning when the door isgened. The audible
warning shall commencenot more than 7 seconds after the door is opened and
shall sound continuously for a minimum of 30 seconds.  The alarm shall have a
minimum sound pressure rating of 85 dBA at 10 feet and the sound of the alarm
shall be distinctive from other household sounds such as smoke alarms, telephones
and door bells. The alarm shall automatically reset under all conditions. The alarm
shall be equipped withmanual means, such as touchpadr switches, to
temporarily deactivate the alarm for a single opening from either direction. Such
AAAAOEOAOETT OEAIT 1 AO0O £ O 110 11T 0A OEAOD ¢
switches shall be located at least 54 inches abotee threshold of the door.
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Barrier formed by
fence and walls of
1 House A “/-ﬁouse

Doors A & B are required to have alarms

Figurel7-7 o Door alarm

10. Where the side of an abowground pool structure is used as a barrier or where the barrier
is mounted on top of the pool structure and the means of access is a fixed or removable
ladder or steps, the ladder or steps shall be surrounded by a barrier which meets the
requirements of items 1 throuch 8 above. A removable ladder shall not constitute an
acceptable alternative to enclosure requirements.

11. All barriers shall be designed to resist a 200 Ib concentrated load applied at any point and in
any direction.

17.10.3 INDOOR PRIVATE SWINBIPOOL
All walls surrounding an indoor private swimming pool shall comply with sectionl8.10.2, item9.

17.10.4 PROHIBITED LOCATIONS
Barriers shall be located so as to prohibit permanent structures, equipment or similarbjects from

being used to climb the barriers.

17.10.5 NATURAL BARRIERS
Pool owners wishing to substitute a natural barrier in lieu of a fence enclosure, are required to

provide "no less protection” than a fence with selfatching gate. Any property owner wishingo
make such a substitute must seek approval. The site must be inspected and the decision as to the
safety of the barrier will be madeby the Building Officialif they meet all the requirementsof section
18.10.

Prior to issuance of Completion of Occupandyertificate, barriers shall beapproved at the
discretion of the Building Official whether itis temporary or permanent.

17.10.6 DIVING BOARDS
Minimum water depths and distances for diving hoppers for pools, based on board height above

water, shall comply with Table 181. The maximum slope permitted between point D2 and the
transition point shall not exceed one unit verticako three units horizontal (1:3). D1 is the point
directly under the end of the diving boards. D2 is the point at which the floor begine slope
upwards to the transition point.
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Minimum Water Depths Based on Height of Diving Board
Board Height above Minimum Depth

Minimum Horizontall

surface of pool directly under the enq Distance between D] Minimum Depth at D:
surround of the board and D2
186 600 700 76 0
2@ 0 6400 76 0 80 0
26 0 76 0 80 0 80 0
340 86 0 90 0 90 0

Tablel7.1 - Minimum Water Depths Based on Height of Diving Board

Diving board \1,
|

Board height above water level

Water level

D1

\L

IDZ

pd ~

Miﬁ dimension as per,zilble 18.1

e
1 1\ g\ 1 8
5 5’ p=
lo - —
= o v Max slope =
= = 7 v
— N -~
o) a

Figurel7-8 8 Swimming Pool Requirethi2@nsions
17.11 VENTILATION ORNDOOR SWIMMING POSLSPAS ANBIOT TUBS

All areas containing indoor swimming pools, spas and hot tubs shall be provided with natural
ventilation of at least 4% of the floor area of the pool room or with mechanical ventilation of a
minimum of 0.5 cfm/square foot.

17.12 ELECTRICAL REQUIREWE

All electrical systems and materials shall be in accordane@th Chapter 21 of this code and shall
comply with the requirements of the latest adopted version of the National Electrical Code.
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17.13 LOCATION OF POOLSIRHIVE TO OVERHEADRANG

No overhead wiring shall pass over the swimming pool or the area around the pool extending a
distance of 10 feet from the insidevall of the pool, unless the clearances of Tabl&82 are

maintained.

Minimum Clearances of Overhead Conductors above Swimming Pools

Sewice drop cables
rated up to 480volts

Supply cables
rated up to kV

Telephone wires,
cable TV lines

Clearance to surface

of water or top of 18ft 25ft 10ft
pool decking

Clearance to top of 14ft 16ft 10ft
diving board

Tablel17.2 - Minimum Clearances of Overhead Conductors above Swiouilsg
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18 FIRE PROTECTION

18.1 EMERGENCY ESCAPES

Every sleeping room shall have at least one operable window or exterior door for emergency
egress. The windows shall be able to be opened from the inside without the use of separate tools.

4EA xET Al xO OEAI 1T EAOA A OEIT EAECEO T &£ 110 11 O0A
EAECEO OEAIT AA ¢tdéoh AT A OEA T ETEIOI Al AAO xEAOE
emergency escape windows shall be readily operable from thadide without the use of any tools.

7ET Al x OEI1 O OEAIT AA 1AOO OEAT ¢ud A&OTI1I FEETEOEAA
18.2 SMOKE ALARMS

Smoke alarms must be audible in all parts of the house and installed per manufacturer's
instructions.

18.2.1 REQUIRHEDCATION
Smoke alarms shall be installed in the following locations:

18.2.2 NEW CONSTRUCTION
1. In each sleeping room.

2. Outside of each separate sleeping area in the immediate vicinity of the bedrooms.

3. On each additional story of the dwelling, including basemesatand habitable attics,
but not crawl spaces and uninhabitable attics. In dwellings or dwelling units with
split levels and without an intervening door between the adjacent levels, a smoke
alarm installed on the upper level shall suffice for the adjacenbWwer level provided
that the lower level is less than one full story below the upper level.

When more than one smoke alarm is required to be installed within an individual dwelling
unit, the alarm devices shall be interconnected in such a manner that the activation of one

followed for proper installation.

18.2.3 ALTERATIONS, REPARBDDITIONS
When alterations, repairs or additions require a permit, or when one or more sleeping rooms are

added or created in existing dwellings, the individual dwelling unit shall be npvided with smoke
alarms located as required for new dwellings.

Exceptions:

1 Work on the exterior which does not require entry into the interior for inspection such as
roofing, siding, window replacementsgdecks and detached buildings.
1 Installation, alteration or repairs of plumbing or mechanical systems.

The smoke alarms are not required to be interconnected unless remodeling considerations require
removal of the appropriate wall and ceiling coverings to facilitate concealed interconnected wiring.
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A hardwired power supply with battery backup is recommended. All new construction shall be
equipped with hardwired alarms asper section 19.2.2 and 12.3.

18.2.4 ALARM DEVICE LOCAYHEAT DETECTION DESI
Alarm devices which are required to cover areas withifeplaces, furnaces, space heaters

and water pumps in addition to kitchens andgarages subjected to exhaust fumes shall be
Heat detection devices

18.3 MINIMUM SIGNALING MENSITY

All alarm sounding appliances shall have a minimum rating of 85 dBA at 10 feet

18.4 POWER SOURCE

Smoke alarms shall receive their primary power from the building wiring, and when
primary power is interrupted, shall receive power from a battery. Wiring shall be
permanent and without a disconnecting switch other than those required for overarent
protection. Smoke alarms shall be interconnected.

Exceptions:

1. Smoke alarms shall be permitted to be battery operated when installed in buildings
without commercial power (public utility).

2. Smoke alarms in existing areas shall not be required to leterconnected and hardwired
where the alterations or repairs do not result in the removal of interior wall or ceiling
finishes exposing the structure. If an attic, crawlspace or basement is available which could
provide access, the smoke alarms shall beardwired and interconnected.

18.4.1 INSTALLATION

3ITEA Al AOi 6 OEAI 1T AA 1101 O0AA 11T OEA AARAEIEITC AO |
of the ceiling but not closer tham46 O1 OEA AAEI ET C8 7TEAOA OOAU AAREIE
provided, thealarms shall be located on the high point of the ceiling.

18.4.2 MONITORED BATTERYETSMOKE ALARM
Where, during renovation of an existing building, it is deemed impractical by the Building Official to

hardwire smoke alarms in accordance with sectiod9.2.3then a self contained battery type smoke
alarms shall be used. They shall meet the following requirements:

a) The battery shall be non replaceable and its life shall be 10 years or greater, including
monthly testing;

b) A distinctive audible trouble signal shall be given before the battery is incapable of
operating the device for alarm purposes. This signal shall sound at least once gveiinute
for 7 consecutive daysand

C) The battery shall be epable of providing an alarm signal at the specified intensity for 4
minutes followed by not less than 7 days of trouble signal operation.
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18.4.3 APPROVAL
All devices shall be manufactured by an approved and or/listed agency in accordance with UL or

ULCand shall be used for the purposeor which they are intended.

- | Ceilingmounted

Tray ceiling
‘1’ Minimund 6
/ Maximuml 2 6
Flatceiling
Ceilingmounted Wall mounted
Figurel8-1 d Smoke alarm locatisen
18.5 DWELLING UNIT SEPARBNS

Separatedwelling units that are underone ownership shall be separated from one another by wall
and/or floor/ceiling assemblies of not less than 1 hour. Fire resistive floor/ceiling assemblies shall
extend to and be tight against the exterior wall. Wall assemblies shall extend to the undersiafe
the roof sheathing and shall be securely fixed thereto.

18.5.1 WALL ASSEMBLIES
The following wall assemblies shall beonsideredto provide the required 1 hour fire rating for non

loadbearing walls:

a) T 6 OE E Adéncrité blockiwalls with ¥dthick plaster either side;
byt Oi 1 EA CcOl OOAA;, AT 1 AOAOGA Al T AE xAl10
c) 6 OEEAE creté dlotkiwalls; AT 1
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dcodto OEI AAO O 0O Owick fire ratedmgpsunbdard sttelsite;

e)cod16 OEI AAO OOOAO o poeo ATA xEOE €06 OEEAI
AAAAA xEOE €06 | Anppaster;CAOCA CUDOOI

f) 3- owidel AOAT OOOAO Addhick firedrated gypsunx dodboEdther side;
or,

g ced xEAA [ AOAI xBDOBAOS AOEEAE AdKaR@islleandC UD OO
AAAAA »fH:Ogauge gypsurrsand plaster.

18.6 FLOOR ASSEMBLIES

The following assemblies shall be considered to provide the required 1 houré rating for floor
assemblies:

a) Reinforced concrete casin-situ slabs in accordance with chapter 7.

b) Reinforced concrete metal deck floor slabs in accordanceitv their individual UL ratings.

c) 4Ei ARO &A1 1100 ET AAAT OAAT AA xEOE AEAPOAO x xEO
board to the underside of the joistsand 1 AOOAOAA xEQE-sandplabteE pg¢ CUDPO

d) Timber floors in accordance with chapter 7 with a minimumof 6 OEEAE AEEOA OAOAA
board to the underside of the joists.

18.6.1 DOORS THROUGH FIRE SEPIERN WALLS

4EA ATT O OEAIT AA Al A OOIOIOA OABOE AZA pp6 6ODAAEGA @i OOE.
approved fire door assembly with %hour fire rating. The doors shall be equipped with self closing

devices

18.7 PARTY WALLS/FIRE WAL

18.7.1 GENERAL
Separately owned attached houses or townhouses/condominiums that arattached, shall be

separated by party walls with a minimum fire rating of 2 hours. These common walls shall extend

EOT I OEA £ O1 AAOGETT O1 OEA O1 AAOOGEAA 1T &£ OEA Oil £
unfilled masonry wall with %2 6thick plaster either side shall be considered to provide the necessary

2 hour resistance. Where services such as plumbing and ducting are installed in the wall, it shall be

ET ACGAAGAA o1 A TETEIOI T &£ pno Al T AES

18.7.2 FIRE DOORS

Any doors that penetrate through fire wallsshall be of minimum 1 %2 hour fire assembly rating and

shall be equipped with self closing devices.

18.7.3 COMBUSTIBLE FRAMING
Combustible framing is not permitted in party walls.
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One hour assembly
between dwelling
units extending to
roof

Dwelling Unit 1

Dwelling Unit 1 Dwelling Unit2

One hour assembly
between dwelling unitg

Dwelling Unit2

SR ot e e

VERTICAL SEPARATION HORIZONTAISEPARATION

Figurel8-2 o Fire separation between dwelling units that are under one ownership
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SeeFigure 19.4
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18.7.4 COMBUSTIBLE ROOFNEIRUCTION

The roofing at a party wall shall comply with the following requirements:

a) the roof covering shall be constructed of approved non combustible material with a minimum
class C in accordance with ASTM E108;

b) the wall shall be adequately firestopped at the junction with the roof; and,

¢) No combustible material shalkextend through the wall

Min 16 thick I
wi t hplasted either side
extended to underside of roof

material

Rafter
Rafter

] D

Figurel8-4 o Firestopping requirements for shared party wall

18.7.5 ELECTRICAL OUTLEXHEHZO
Opening in party walls for approved metallic electrical boxes are permitted, however they shall not

exceed 16 square inches in area and tlaggregate surface area of the boxes shall not exceed 100
square inches for 100 square feet of wall area. Outlet boxes on opposite sides of the assembly shall
be separated by a horizontal distance of not less than 24 inches. Electrical boxes of anotlgpetof
material are permitted provided that such boxes are approved for use in fire resistance rated
assemblies and installed in accordance with the tested assembly.

18.7.6 SERVICES IN PARTYIWA

No common plumbing pipes, electrical conduitor ventilation or exhaust ducting shall serve

dwelling units either side of the party wall. All service lines in the party wall shall be metal or

Al OAOT AGEOGAI uUh EZ PI AOOEAR AT AAOGAA ET A T ETEI OI
plumbing lines or mechanical vets are laidinaDAOOU x Al 1 h OEA xAl 1in OEAI I
width.
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18.8 PENETRATIONS

All penetrations through fire separation assemblies or party wai listed in sections19.5, 19.7, and
19.9shall be sealed, lined, insulated or otherwise treated to maintain the required ratings.

18.9 GARAGES

18.9.1 FIRE SEPARATION
Garages located beneath or adjacent to residential buildings shall havéhaur fire resistive

partitions, floors and ceilings separating tle garage space from the interior spaces

18.9.2 DOORS
The sills of all door openings between the garage and interior spaces shall be raised a minimum of

16 AAT OA OEA CAOACA @EI 11 08 4EA ATT 00 OEAI 1T AA AN
the garage. The door shall not access a room intended for sleeping.

18.9.3 FLOOR SURFACE
The floor finish of garages shall be of concrete or other approved noncombustible material

18.9.4 APPLIANCES IN GARBGE
Electrical appliances capable of generating a spark, such as wapaimps, shall be installed on a

DIl AO&I Oif A TETEIOI T&£ pyud AAT OA OEA &£ TT0 1 AGAT 1
appliances are enclosed in separate compartments having access only from the outside of the
garage, they may be installed at floor leal.

18.10 INTERIOR FINISH

Interior finish on walls and ceilings of all spaces within the dwelling unit shall be not less than Class
Il in accordance with the Bermuda Commercial Building Code with a maximum flame spread rating
of 200 and a maximum smokealeveloped rating of50 when tested in accordance with the latest
version of ASTM E84. In addition, the interior finish shall be applied or otherwise fastened in such
a manner that the materials will not readily become detached when subjected to room
temperatures of 200 degrees F for not less than 30 minutes.

18.11 FIRE EXTINGUISHERS

At least one portable fire extinguisher shall be installed in every kitchen of a dwelling unit and all
attached garages.The fire extinguisher shall bear the mark of an approved agency, shhlivea
minimum capacityof 2%z Ib, andbe of type A, B and C.

(Note: Type A extinguishers are intended for wood, paper or cloth fires, Type B extinguishers are
intended for flammable liquid fires, and type C extinguishers are intended for electrical fires).

18.12 ACCESS FOR FIRE VEHES

All residential driveways shall be so constructed that a minimum width of 10 feet between gates
and 12 feet of hardstanding is provided ad maintained to allow the necessary accessibility for fire
fighting vehicles. Where all parts of the ground floor of the dwelling are within 150 feet of a road,
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these accessibility requirements for the driveway of the individual dwelling will not be mandtory
but are still recommended. The maximum gradient of driveway should not exceed 1 in 8.75.

All new residential subdivisions shall have access roads to the individual dwelling units a minimum
of 12 feet in width with a minimum clearance height of 15 feet.

All roads, together with any manholes and public service utility pits, shall be so designed to carry a
fire appliance with a gross weight of 12 tons.
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19 MECHANICAL VENTILATION

19.1 GENERAL

Every space for human occupancy shall be ventilated by natural means in accordance with section
4.11, or by mechanical ventilation in accordance with this chapter.

19.2 MECHANICAL VENTILAON

Where natural ventilation is not provided to a habitable or ancillaryyroom, in accordance with
section 4.11, the room shall be provided with a mechanical ventilation stesm in accordance with
Tables 201 and 20.2 Mechanical ventilation shall consist of a method providing both supply and
exhaust air. The amount of supplgir shall be approximately equal to the amount of exhaust air.

Minimum Mechanical Fresh Air Ventilation rates (Intake/SAipply

Location Outdoor Ventilation Air

Living rooms, dining rooms, bedrooms

10cfm per 100sq ft floor area

Laundry, basemengcreation room

5¢fm per 100 sq ft floor area

Swimming Pool areas

50cfm per 100 sq ft floor area

Table19.1 - Minimum Mechanical Fresh Air Ventilation rates (Intake/Supply Air)

Minimum Mechanical ExhdRriates

Location Outdoor Ventilation Air
Kitchen 100cfm
Bathrooms , water closet 50cfm

Garage 100cfm per car

Table19.2 - Minimum Mechanical Exhaust Rates

Note:

1) The exhaust systen for bathrooms and waterclosetrooms shall be separate andiistinct
from any other ventilation/exhaust system installed for other purposes. Exhausthall be vented
directly to the outside.

19.3 INTAKE OPENINGS

Mechanical air intakes shall be located a minimum of 10 feet frooontaminant sources such as
mechanical exhausts, chimneys, plumbing vents, roads or parking lots

19.4 EXHAUST OPENINEG

The air removed by every mechanical exhaust system shak discharged outdoors at a point where
it will not cause a nuisance and from whiclit cannot be readily drawn into a ventilating system.
Exhaust air shall not be directed within 5 feet of window openings, adjacent properties and/or
roads.
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19.5 OUTSIDE OPENING PHEOITION

Air exhaust and intake openings located in exterior walls shall be protéed with corrosion resistant
screens, louvers or grilles.

19.6 CLOTHES DRYER EXHAUS

#1171 OEAO AOUAOO OEAI 1T AA AQGEAOOOAA ET AAAI OAAT AA «x

exhaust shall be independent of all other systems and shall convey the moisturedaamy other
products of combustion to the outside of the building. The minimum diameter ohe exhaust vent
shall be at leasthe diameter of the appliance outlet. The maximum lengtbf a 4" diameter exhaust
vent shall be 2%from the dryer location to the termination point. A reductionin length of 2.5feet
for every 45 degree bendand 5 feet for every 90degree beth shall apply. When this lengths
exceeded, installations shall conform to manufacturés installation instructions.

19.7 KITCHEN COOKING APRNCES

Where cooking appliances are provided with domestic exhaust hoods that discharge to the
outdoors, hoods shall discharge through approved norcombustible ducts installedin accordance

withthe ET T A | AT O imdallabidd ddirGciiods.

19.8 AIR CONDITONERS

Air conditioners shall be so installed such that the condensate from them does not drain into the
potable water storage areaAir conditioners shall be installed to prevent condensation on any
external surface of the unit, ductwork or piping. Unitsnstalled in uninhabited spaces shall have a
OAPAOAOAT U AOAET AAh ET 001 AGAA Ai AOCAT AU AOAEI
dimension larger than the plan area of the unit. Condensate drains shall connect to sanitary, waste,
vent, or greywater systems by an indirect connection only or to a soakaway area outside the
building.
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20 ELECTRICAL

The Bermuda Residential Electrical Building Code shall follow all the requirements of the Bermuda
Electrical Code. This Code is drawn from NFPA 70 National Electrical Code, with exceptions detailed
in the current Bermuda Building Code.

20.1 DEFINITION

Accessible (as applied to equipment) : Admitting close approach; not guarded by locked doors,
elevation, or other effective means.

Accessible (as applied to wiring methods): Capable of being removed or exposed without
damaging the building structure or firish or not permanently closed in by the structure or finish of
the building.

Accessible, Readily (Readily Accessible) : Capable of being reached quickly for operation,
renewal, or inspections without requiring those to whom ready access is requisite to oiib over or

remove obstacles or to resort to portable ladders, and so forth.

Ampacity: The current, in amperes, that a conductor can carry continuously under the conditions
of use without exceeding its temperature rating.

Appliance : Utilization equipment, generally other than industrial, that is normally built in
standardized sizes or types and is installed or connected as a unit to perform one or more functions

such as clothes washing, air conditioning, food mixing, deep frying, and so forth.

Automatic: Selfacting, operating by its own mechanism when actuated by some impersonal
influence, as, for example, a change in current, pressure, temperature, or mechanical configuration.

Bonded (Bonding) : Connected to establish electrical continuity and@onductivity.

Bonding Jumper: A reliable conductor to ensure the required electrical conductivity between
metal parts required to be electrically connected.

Bonding Jumper, Equipment : The connection between two or more portions of the equipment
grounding conductor.

Bonding Jumper, Main : The connection between the grounded circuit conductor and the
equipment grounding conductor at the service.

Branch Circuit : The circuit conductors between the final overcurrent device protecting the circuit
and the outle(s).
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Branch Circuit, Appliance : A branch circuit that supplies energy to one or more outlets to which
appliances are to be connected and that has no permanently connected luminaires that are not a
part of an appliance.

Branch Circuit, General -Purpose: A branch circuit that supplies two or more receptacles or
outlets for lighting and appliances.

Branch Circuit, Individual : A branch circuit that supplies only one utilization equipment.

Branch Circuit, Multiwire : A branch circuit that consists of two or noere ungrounded conductors

that have a voltage between them, and a grounded conductor that has equal voltage between it and
each ungrounded conductor of the circuit and that is connected to the neutral or grounded
conductor of the system.

Branch -Circuit Ov ercurrent Device : A device capable of providing protection for service, feeder,
and branch circuits and equipment over the full range of overcurrents between its rated current
and its interrupting rating. Branch-circuit overcurrent protective devices are govided with
interrupting ratings appropriate for the intended use but no less than 5,000 amperes.

Cabinet: An enclosure that is designed for either surface mounting or flush mounting and is
provided with a frame, mat, or trim in which a swinging door odoors are or can be hung.

Circuit Breaker : A device designed to open and close a circuit by nonautomatic means and to open
the circuit automatically on a predetermined overcurrent without damage to itself when properly

applied within its rating.

Clothes Closet: A non-habitable room or space intended primarily for storage of garments and
apparel.

Concealed: Rendered inaccessible by the structure or finish of the building. Wires in concealed
raceways are considered concealed, even though they may becomeessible by withdrawing
them.

Conductor, Bare : A conductor having no covering or electrical insulation whatsoever.

Conductor, Covered: A conductor encased within material of composition or thickness that is not
recognized by thisCodeas electricalinsulation.

Conductor, Insulated: A conductor encased within material of composition and thickness that is
recognized by thisCodeas electrical insulation.

184 |Page



Bermuda Residential Building C(I 2014

Connector, Pressure (Solderless) : A device that establishes a connection between two or more
conductors or between one or more conductors and a terminal by means of mechanical pressure
and without the use of solder.

Continuous Load : A load where the maximum current is expected to continue for 3 hours or more.

Controller : A device or group of deviceshat serves to govern, in some predetermined manner, the
electric power delivered to the apparatus to which it is connected.

Cooking Unit, Counter -Mounted: A cooking appliance designed for mounting in or on a counter
and consisting of one or more heatinglements, internal wiring, and builtin or mountable controls.

Copper-Clad Aluminum Conductors: Conductors drawn from a copperclad aluminum rod with
the copper metallurgically bonded to an aluminum core. The copper formsminimum of 10
percent of the coss-sectional area ofa solidconductor or each strand of a stranded conductor.

Cutout Box: An enclosure designed for surface mounting that has swinging doors or covers secured
directly to and telescoping with the walls of the box proper.

Demand Factor: The ratio of the maximum demand of a system, or part of a system, to the total
connected load of a system or the part of the system under consideration.

Device: A unit of an electrical system that carries or controls electric energy as its principal
function.

Disconnecting Means : A device, or group of devices, or other means by which the conductors of a
circuit can be disconnected from their source of supply.

Enclosed: Surrounded by a case, housing, fence, or wall(s) that prevents persons from aecithlly
contacting energized parts.

Enclosure: The case or housing of apparatus, or the fence or walls surrounding an installation to
prevent personnel from accidentally contacting energized parts or to protect the equipment from
physical damage.

Energized: Electrically connected to, or is, a source of voltage.

Equipment : A general term, including material, fittings, devices, appliances, luminaires, apparatus,
machinery, and the like used as a part of, or in connection with, an electrical instaitan.

Exposed (as applied to live parts) : Capable of being inadvertently touched or approached nearer

than a safe distance by a person. It is applied to parts that are not suitably guarded, isolated, or
insulated.
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Exposed (as applied to wiring methods) : On or attached to the surface or behind panels designed
to allow access.

Feeder: All circuit conductors between the service equipment, the source of a separately derived
system, or other power supply source and the final branchircuit overcurrent device.

Fitting : An accessory such as a locknut, bushing, or other part of a wiring system that is intended
primarily to perform a mechanical rather than an electrical function.

Garage: A building or portion of a building in which one or more seHpropelled vehicles can be kept
for use, sale, storage, rental, repair, exhibition, or demonstration purposes.

Ground: The earth.

Grounded (Grounding) : Connected (connecting) taground or to a conductive body that extends
the ground connection.

Grounded, Solidly: Connected to ground without inserting any resistor or impedance device.
Grounded Conductor: A system or circuit conductor that is intentionally grounded.

Ground -Fault Circuit Interrupter (GFCI) : A device intended for the protection of personnel that
functions to de-energize a circuit or portion thereof within an established period of time when a
current to ground exceeds the values established for a Class A device.

Ground -Fault Protection of Equipment : A system intended to provide protection of equipment
from damaging line-to-ground fault currents by operating to cause a disconnecting means to open
all ungrounded conductors of the faulted circuit. This protection is provided at current levels less
than those required to protect conductors from damagéhrough the operation of a supply circuit
overcurrent device.

Grounding Conductor : A conductor used to connecequipment or the grounded circuit of a wiring
system to a grounding electrode or electrodes.

Grounding Conductor, Equipment (EGC) : The conductivepath installed to connect normally nory
current carrying metal parts of equipment together and to the system grounded conductor or to the

grounding electrode conductor, or both.

Grounding Electrode: A conducting object through which a direct connection tearth is
established.
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Grounding Electrode Conductor: A conductor used to connect the system grounded conductor or
the equipment to a grounding electrode or to a point on the grounding electrode system.

Identified (as applied to equipment) : Recognizable a suitable for the specific purpose, function,
use, environment, application, and so forth, where described in a particul@oderequirement.

Interrupting Rating : The highest current at rated voltage that a device is intended to interrupt
under standard test conditions.

Intersystem Bonding Termination : A device that provides a means for connecting
communications system(s) grounding conductor(s) and bonding conductor(s) at the service
equipment or at the disconnecting means for buildings or structuresupplied by a feeder or branch
circuit.

Isolated (as applied to location) : Not readily accessible to persons unless special means for
access are used.

Labeled: Equipment or materials to which has been attached a label, symbol, or other identifying
mark of an organization that is acceptable to th8uilding Officialand concerned with product
evaluation, that maintains periodic inspection of production of labeled equipment or materials, and
by whose labeling the manufacturer indicates compliance with appragate standards or
performancein a specified manner.

Lighting Outlet : An outlet intended for the direct connection of a lampholder or luminaire.

Live Parts: Energized conductive components.

Luminaire: A complete lighting unit consisting of a light soure such as a lamp or lamps, together
with the parts designed to position the light source and connect it to the power supply. It may also
include parts to protect the light source or the ballast or to distribute the light. A lampholder itself

is not a luminaire.

Neutral Conductor: The conductor connected to the neutral point of a system that is intended to
carry current under normal conditions.

Neutral Point : The common point on a wyeconnection in a polyphase system or midpoint on a
single-phase, 3wire system, or midpoint of a singlephase portion of a 3phase delta system, or a
midpoint of a 3-wire, direct-current system.

Outlet: A point on the wiring system at which current is taken to supply utilization equipment.

Overcurrent : Any current in excess of the rated current of equipment or the ampacity of a
conductor.
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Overload : Operation of equipment in excess of normal, fulbad rating, or of a conductor in excess
of rated ampacity that, when it persists for a sufficient length fatime, would cause damage or
dangerous overheating. A fault, such as a short circuit or ground fault, is not an overload.

Panelboard : A single panel or group of panel units designed for assembly in the form of a single
panel, including buses and automati overcurrent devices, and equipped with or without switches
for the control of light, heat, or power circuits; designed to be placed in a cabinet or cutout box
placed in or against a wall, partition, or other support; and accessible only from the front.

Raceway: An enclosed channel of metal or nometallic materials designed expressly for holding
wires, cables, or busbars, with additional functions as permitted in thi€ode Raceways include, but
are not limited to, rigid metal conduit, rigid nonmetallicconduit, intermediate metal conduit,
liquidtight flexible conduit, flexible metallic tubing, flexible metal conduit, electrical nonmetallic
tubing, electrical metallic tubing, underfloor raceways, cellular concrete floor raceways, cellular
metal floor raceways, surface raceways, wireways, and busways.

Rainproof : Constructed, protected, or treated so as to prevent rain from interfering with the
successful operation of the apparatus under specified test conditions.

Raintight: Constructed or protected so thaexposure to a beating rain will not result in the
entrance of water under specified test conditions.

Receptacle: A receptacle is a contact device installed at the outlet for the connection of an
attachment plug. A singleeceptacle is a single contactelice with no other contact device on the
same yoke. A multiple receptacle is two or more contact devices on the same yoke.

Receptacle Outlet: An outlet where one or more receptacles are installed.

Sealable Equipment : Equipment enclosed in a case or cabét that is provided with a means of
sealing or locking so that live parts cannot be made accessible without opening the enclosure. The

equipment may or may not be operable without opening the enclosure.

Service: The conductors and equipment for deliverig electric energy from the serving utility to the
wiring system of the premises served.

Service Cable: Service conductors made up in the form of a cable.
Service Conductors: The conductors from the service point to the service disconnecting means.
Service Drop: The overhead service conductors from the last pole or other aerial support to and

including the splices, if any, connecting to the servieentrance conductors at the building or other
structure.
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Service-Entrance Conductors, Overhead System: The service conductors between the terminals
of the service equipment and a point usually outside the building, clear of building walls, where
joined by tap or splice to the service drop.

Service-Entrance Conductors, Underground System: The serviceconductors between the
terminals of the service equipment and the point of connection to the service lateral.

Service Equipment : The necessary equipment, usually consisting of a circuit breaker(s) or
switch(es) and fuse(s) and their accessories, connected the load end of service conductors to a
building or other structure, or an otherwise designated area, and intended to constitute the main
control and cutoff of the supply.

Service Point: The point of connection between the facilities of the serving ity and the premises
wiring.

Short-Circuit Current Rating : The prospective symmetrical fault current at a nominal voltage to
which an apparatus or system is able to be connected without sustaining damage exceeding defined
acceptance criteria.

Switch, General -Use: A switch intended for use in general distribution and branch circuits. It is
rated in amperes, and it is capable of interrupting its rated current at its rated voltage.

Switch, Isolating : A switch intended for isolating an electrical circuit fom the source of power. It
has no interrupting rating, and it is intended to be operated only after the circuit has been opened
by some other means.

Switch, Motor -Circuit: A switch rated in horsepower that is capable of interrupting the maximum
operating overload current of a motor of the same horsepower rating as the switch at the rated

voltage.

Ungrounded: Not connected to ground or to a conductive body that extends the ground
connection.

Utilization Equipment: Equipment that utilizes electric energyfor electronic, electromechanical,
chemical, heating, lighting, or similar purposes.

Ventilated: Provided with a means to permit circulation of air sufficient to remove an excess of
heat, fumes, owvapours.

Voltage, Nominal : A nominal value assigned to a circuit or system for the purpose of conveniently
designating its voltage class (e.g., 120/240 volts, 480Y/277 volts). The actual voltage at which a
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circuit operates can vary from the nominal within a range that permits satisfctory operation of
equipment.

Voltage to Ground : For grounded circuits, the voltage between the given conductor and that point
or conductor of the circuit that is grounded; for ungrounded circuits, the greatest voltage between
the given conductor and anyther conductor of the circuit.

Watertight : Constructed so that moisture will not enter the enclosure under specified test
conditions.

Weatherproof. Constructed or protected so that exposure to the weather will not interfere with
successful operation.

20.2 SWIMMING POOLS, HOUBS, AND SIMILARSYALLATIONS: ELEGIAL
DEFINITIONS

Cord-and-Plug-Connected Lighting Assembly: A lighting assembly consisting of a luminaire
intended for installation in the wall of a spa, hot tub, or storable pool, and a comhd-plug-
connected transformer.

Dry-Niche Luminaire: A luminaire intended for installation in the wall of a pool or fountain in a
niche that is sealed against the entry of pool water.

Equipment, Fixed : Equipment that is fastened or otherwise secured at a spiic location.

Equipment, Portable : Equipment that is actually moved or can easily be moved from one place to
another in normal use.

Equipment, Stationary: Equipment that is not easilymoved from one place to another in normal
use.

Forming Shell : A structure designed to support a wetniche luminaire assembly and intended for
mounting in a pool or fountain structure.

Fountain : Fountains, ornamental pools, display pools, aneflection pools. The definition does not
include drinking fountains.

Hydromassage Bathtub : A permanently installed bathtub equipped with a recirculating piping
system, pump, and associated equipment. It is designed so it can accept, circulate, and discharge

water upon each use.

Maximum Water Level : The highest level that vater can reach before it spills out.
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No-Niche Luminaire: A luminaire intended for installation above or below the water without a
niche.

Packaged Spa or Hot Tub Equipment Assembly: A factory-fabricated unit consisting of water
circulating, heating, and ontrol equipment mounted on a common base, intended to operate a spa
or hot tub. Equipment can include pumps, air blowers, heaters, lights, controls, sanitizer generators,
and so forth.

Permanently Installed Swimming Pools: Those that are constructed inte ground or partially in
the ground, and all others capable of holding water in a depth greater than 1.0 m (42 in.), and all
pools installed inside of a building, regardless of water depth, whether or not served by electrical
circuits of any nature.

Pool: Manufactured or field-constructed equipment designed to contain water on a permanent or
semipermanent basis and used for swimming, wading, immersion, or therapeutic purposes.

Pool Cover, Electrically Operated : Motor-driven equipment designed to coveland uncover the
water surface of a pool by means of a flexible sheet or rigid frame.

Self-Contained Spa or Hot Tub: Factory-fabricated unit consisting of a spa or hot tub vessel with
all water circulating, heating, and control equipment integral to the uit. Equipment can include
pumps, air blowers, heaters, lights, controls, sanitizer generators, and so forth.

Spa or Hot Tub: A hydromassagepool or tub for recreational or therapeutic use, designed for
immersion of users, and usually having a filter, heater, and motatriven blower. It may be installed
indoors or outdoors, on the ground or supporting structure, or in the ground or supporting
structure. Generally, a spa or hot tub is not designed or intended to have its contents drained or
discharged after each use.

Storable Swimming Pool: Those that are constructed on or above the ground and are capable of
holding water to a maximum depth of 1.0 n{42 in.), or a pool with nonmetallic, molded polymeric
walls or inflatable fabric walls regardless of dimension.

Through -Wall Lighting Assembly: A lighting assembly intended for installation above grade, on
or through the wall of a pool, consisting of tw interconnected groups of components separated by

the pool wall.

Wet-Niche Luminaire : A luminaire intended for installation in a forming shell mounted in a pool
or fountain structure where the luminaire will be completely surrounded by water.
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20.3 GENERAL

All electrical wiring and equipment installation shall be strictly in accordance with the currently
adopted version of the National Electrical Code (NEC), produced by the National Fire Protection
Association (NFPA 70). The sections in this chapter are te bead in conjunction with the National
Electrical Code. This chapter covers equipment, fixtures and methods commonly used in residential
dwellings. The omission from this chapter of any material or method of construction provided for

in the referenced $andard NFPA 70 shall not be constructed as detracting from the need to comply
with the NEC. Electrical systems, equipment or components not specifically covered in this chapter
shall comply with the NEC.

20.4 PERMITS, INSPECTIGNSPPROVALS

No installation or renewal of electrical wiring and/or equipment shall commence prior to the
issuance of a building permit. The supply ggermanent current shall not be made available to an
electrical wiring installation until the certificate of completion and occupancy othe partial
certificate of occupancy has been issued and a copy forwarded to the Bermuda Electric Light
Company.

No works including all roughing in work for ceilings walls and slabshall be concealed or placed in
operation until permission to do so haseen given by theBuilding Official In addition to
permanent installations, temporary installations shall be inspected by Building Official

20.5 DEFECTIVE WIRING

If, upon inspection, an electrical wiring system is found to be defective and unsafe, tBdilding
Official may require the use of the system to be discontinued until it has been brought up to the
relevant code requirements.

20.6 LISTING AND LABELING

Electrical materials, components, devices, fixtures andjgipment shall be listed for the application
and shall bear the label of arapprovedagency and shall be installed in accordance with the
manufacturer® installation instructions.

20.7 MECHANICAL EXECUTIOR WORK

Electrical equipment shall be installed in a neat and workmanlike manner.

20.8 CONCRETE ENCASHIEETRODE

An electrodeshould beencased by at least @of concrete, located horizontally near the bottom or
vertically, and within that portion of concrete foundationthat is in direct contact with the earth,
consisting of at leas20ft of one or more bare orgalvanized or other electrically conductive coated
steel reinforcing bars or rods of n@ 1 A O O in Gidinkter, oe ddnsisting of at least 20ft of bare
copper conductor not smaller than #4 AWG. The #4 AWG rgimust terminate & the utility .
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A concreteencased electrode Grounding electrode conductor

Nonmetallic protective sleeve

Connection listed for the purpose

4 AWG or larger bare copper
conductor or steel reinfimg bar or
rod not | dianmetertatieadt

20ft long. L

contact with earth

2in. min.
Figure20-1- A concreteencased electrode

20.9 RECEPTACLE OUTLETS

20.9.1 DWELLING UNIT REEREPEOUTLETS
This section providesrequirements for 125-volt, 15-ampereand 20-ampere receptacle outlets.

20.9.2 TAMPERESISTANT RECEPTN@WELLING UNITS
All 125 z volt, and 15zampereand 20- ampere receptacles shall be listed tamperesistant.

20.9.3 GENERAL
All new and renovated dwellings shall be fittedvith tamper-resistant (TR) receptacles

What are tamperresistant electrical receptacles and what is the new requirement?

The 2008 National Electrich Code® (NEC®) requires new and
renovated dwellings to have tanper-resistant (TR) receptacles.
These receptacles have springpaded shutters that close off the
contact openings, or slots, of theeceptacles. When a plug is inserted
into the receptacle, both springsare compressed and the shutters
then open, allowing for the metal proms to make contact to create
an electrical circuit. Because both spngs must be compressed at the

same time, the butters do not openwhen a child attempts to insert
§,30 e an object into only one contact opening, and there is no contact with

SR NSEN Tl electricity. Tamper-resistant receptacles are an important next step

ISR ENEREIEE (o making the home a safer place for children.
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Figure 21.3below describes the reasons for enforcing the use of tamper resistent receptacles in
dwelling units.

Why require tampeesistant electrical receptacles?

FACT 1 Each year, approximately 2,400 children suffer severe shock and burns when
they stick items into the slots of electrical receptacles. It is estimated that there
are six to 12 child fatalities a year related to this.

N

If homeowners do not have children, are TR receptacles required?

Yes. Owners or tenants of homes and apartments change frequently. In
addition, exposure to electrical shock and burn accidents are not limited to a
chil ddébs own home. Children visit homes
children of their own. This requirement ensures all new homes and apartments
are safe for children, whether the home is their own or whether they are at a
home on a temporary basis.

N

Do TR receptacles require greater insertion strength than standard
receptacle?

FACT3 TR receptacles require comparable force to other receptacles. The insertion
force may vary depending on the newness of the device and the shape or style
of the plug being inserted

-
Are TR receptacles costly?
FACTA No. The projected cost of a TR receptacle adds about $0.50 to the cost of an
unprotected receptacle and this minimal increase in cost buys a significant

increase in electrical safety for children.

Figure20-3 8 Tamper Resistant Fact Sheet

Sources: 2008 NFPA 70® (National Electrical)Code

20.94 GENERAL

In every kitchen andhabitable room in adwelling unit, receptacle outlets shall be installed so that

no point along thefloor line in any wall space isnore than 6 feet, measured horizontally, from any

outlet. The wall space excludes doorways and fireplace openings. Receptacle outlets shall, as far as
practical, be spaced equal distances apart. The receptacgsA1 I AA A [lolo@dvdtiei 1T £ v d
floor. Receptacle outlets shall be in addition to any receptacle that is part of any lighting fixture or

appliance or any loated in cabinets or cupboardgFigure 21.4).

Receptacle outlets in floors shall not be counted as part of the required number of receptacle
outlets unless they are located within 18" of the wall. All face up/floor mounted receptacles shall
be approved for the location.
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Fixed Sliding panel

12ft 6ft 6ft

Bedroom 12ft
6ft

6ft

Living Area

Fireplace

6ft

6ft

6ft

3
Figure20-4 - Dimensions shown are maximum spacing of general purpose receptacle

T U xAl 1l OPAA AmdstArave aréceptacdéFigue 21450 A O
Wa l | space <
E no receptacle required
A
Wal | space >

receptacle require
Figure20-5-Wal | space of 246 or gr

20.9.5 SMALL APRANICES
In the kitchen, pantry, breakfast room, dining room or similar area aé dwelling unit, two or more

20-ampere small appliance branch circuits shall serve all receptacle outldtscated in cabinets, in
cupboards or above countertopsand receptacle outletsfor refrigeration equipment or other
appliances Such circuits, whether two or morare used, shall serve no other outlets.
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20.9.6

COUNTERTOP RECEHERACL
In kitchens and dining rooms, GFCI protected receptacle outlets shall be installed in accordance

with the following conditions (1 through 6):

1. Where a range, counteimounted cooking unit, or sink is installed in an island or peninsular
countertop, and the width of the counter behind the range, countemounted cookingunit,
IO OET E EQ thécAubtértogshakd is cpnsidered to be two countertop spaces.

A receptacle is
required for

each of the two
islands.

The width of the
counter space is
less thanift.

2. Wall Counter space: at each wall counter of 12" or wider, receptacles shall be installed so
that no point along the wall line is more than 24" measured horizontally from a receptacle
outlet.

from
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Location of Dwelling Unit Countertop Receptacles

Only one
receptacle is
required for the
single island.

)

Eie e

counter space is
1ft or more.

Figure20-6 d Countertop Receptacle outlet locations

counter

space,

and

For applicable wall counter spaces, this means the first receptacle mustandot bedo mo r e
edge of the
first one, and so on along the counter space.

t

240

he
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A countertop 1ft. or
larger requires a
receptacle(s).

NOTE: Countertop sectiong
through C are treated as
individual countertops for th
purpose ofdetermining the
location of receptacles.

ﬁxxxxxxﬁxxxxﬂixxxx

N

L

Islands and peninsula
countertops each require
one receptacle

Figur_e20-7 0 Countertop Receptacle outlet

Exception: A receptacle is not required on a wall directly behind a range, countenounted cooking
unit, or sink, in accordance with Figure 24.®&elow:-

countertop i

Outlets not required
i f X <

in corner

Countertop and/or
similar surfaces

receptacle outlet spacing| -
requirements are required
behind range or sink
mounted on straight

Scenario 1Where receptacle outlets
are required to be provided

or greater
Figure20-8 6 Receptacle outlet locatio
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in corner

Outl et W—:I/— Sink or range maoied

Outlets not required | |3
i f X <

Countertop and/or
similar surfaces

Kitchen countertop receptacle
outlet spacing requirements are
required behind cornemounted
range or sink

greater tha

Scenario 2: Where receptacle

outlets are required to be
provided

Figure20-9 o Receptacle outlet locatio

3. Island counter spaces: At least one receptacle outlet shall be installed at each island
counter space with a long dimension of 24" or greater and short dimension of 12" or
greater.

4. Peninsular counter spaces: At least one receptacle outlet shall be installed at each
peninsular counter space with a long dimension of 24" or greater and a short dimension of
12" or greater. A peninsular counter space is measured from the connecting edge.

Countertop
Receptacles Dwelling
Unit Peninsular AND

Ref Stove

. ; r Long Dimsi

2ft or greater

Island Countertop
Spaces

One receptacle outlet
must be installed at
each island and with a
long dimension of 2ft
or greater, and a short
dimension of 1ft or
greater, likewise for a
peninsular countertop
but measured from the
connecting edge

Peninsula

o AN
At S,
: e
1/

Short Dimensionft 1
¢%||||omm
o )

Figure20-10 - Receptacle outlet locations

T
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Island / Peninsular Countertop Receptacle

12 in. is maximum
distance belova
countertop.

Countertop
overhang cannot be
more than 6 in.

Receptacle permitted
below the countertop \
where no wall space is%

available.

Figure20-11 - Island / Peninsular Countertop Receptacl

5. Separate spaces: Countertop spaces separated by stoves, refrigerators oinks shall be
considered as separate countertop spaces.

6. Receptacle outlet location: Receptacle outlets shall be located not more than 18" above
the countertop. Receptacle outlets that are not provided with ready access because of
appliances fastened or appliances occupying dedicated space shall not be considered as
these required outlets. Receptacle outlets shall not be installed in a face up position in work
surfaces and countertops in a kitchen or dining area.

20.9.7 BATHROOMS
In dwelling units,at least one wallGFClreceptacle shall be installed adjacent to thbasin (sink or

lavatory) location. Bathroomreceptacle outlets shall be supplied by at least one 28mpere branch
circuit. Such circuits shall have no other outlets. All receptaclesbathroomsshall be GFCI
protected. A receptacle shall not be stalled within a bathtub, hydromassage or shower space.

20.9.8 APPLIANCE OUTLETS
Appliance receptacle outlets installed for specific appliances such as laundry equipment shall be

installed within 6 feet of the intended location of the appliance. At least one receptacle outlet shall
be ingtalled to serve laundry appliances.
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20.9.9 BASEMENTS & GARBGE
At least one receptacle outlet, in addition to any provided for laundry equipment, shall be installed

in each basement and each garage. All receptacles in garages shall be GFCI protected with the
exception of a receptacle located within dedicated space for each appliance that is not easily moved
from one place to another, and that is cord and plug connected.

1) APPLIANCES IN GARAGEEIlectrical appliances capable of generating a spark, such as
water pumps, shall be installed on a platform a minimum of 18" above the floor level of the
garage. Alternatively, where such appliances are enclosed in separate compartments
having access only from the outside of the garage, they may be installed at floor leve

20.9.10 HALLWAYS
Hallways of 10 feet or more in length shall have at least one receptacle outlet.

e — a

//
/ Hallway outlet receptacles
/
] 5] > © ll * i

| 44+ |
¢+ |

Living Room

=
‘ + |

If a hallwayis 10ft or
morea receptacle
outlet is required.

Figure20-12 ¢ Hallway receptacles
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20.9.11 OUTDOOR OUTLETS

At least one receptacle outlet, accessible at grade, shall be installed outdoatshe rear and front of
eachdwelling unit. The outlet shall be installed not higher than 65" above grade.

p
Outdoor Receptacles
|
1

| Rear of dwelling units |
i

|

|
|
I |
|
— —

\__Figure?20-13 6 Qutdoor receptacle:

All outdoor receptacles shall have weatherproof cover plates and shall be GFCI protected.
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20.10 SUMMARY OF RECEPTE@UTLETLIOCATIONS

Description

Habitable Rooms

Kitchen wall
Counters

Kitchen Island or
peninsular countetr

Hallway

Bathroom

Outdoors

Deck, Balcony, or
porch

Laundry Areas

Basement
Garage

HVAC Equipment

*

202 |Page

Spacing(feet)

Minimum number
of receptacles

1

1 at front and 1 at
back

1
1

Note: > or < means equal to AND more or less than

Location

Within 6 ft. of a
door and within 6
ft of any point
along a wall

Within 2 ft. of any
point along the
wall line and < 20
in. above a counte

< 20 in. above a
counter

< 36 in. from basir

< 6ft 0 6 in. above
grade

< 6ft 0 6 in. above
floor

<6 in. from
appliance

< 25 ft. from
equipment

Table20.1 - Summary of Receptacle Outlet locations

Note

For wall space >
24 in. wide; wall
receptacles < 5 ft.
- 6in. above the
floor; floor
receptacles < 18
in. from wall.

For wall counter >
12 in. wide

Forcounter > 12
in. X 24 in.

For hallways >
10ft

Measured fron
outside edge of
eachbasin.

Where there is
access to grade.

Applies to all
decks, balconies,
or porches > 20
square feet and
accessible from
inside dwelling

For basement with
finished habitable
space, one outlet
for eachseparate
unfinished area
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20.11 ELECTRIC WATER HERS E

Water heaters are required to have amer with disconnect switch ora timer with two-pole toggle
switch rated for the ampere of the heater. If the heater is within sight of the circuit breaker panel
the circuit breaker can be the mean of disconnect

FPN water heaters shall nothaveacord andplug electrical connection, nor should flexible cable

4 N\
A typical water heater branebircuit installation
TwoeConductor
cable with ground Theincoming braneh
circuit conductors are
X simply wirenutted to
This canlao be a factory-installed pigtails
30-AMPrated \| on some water heaters.
two-pole toggle : —
switch. Disconnect required if circu
breaker panel is not within
N\ sight of the water heater.
: / Water
The disconnest not needed Heater
if the circuit breaker can be
|l ocked in th
30-AMP, 240
Volt Circuit
=
To the circuit v
breaker panel
& J

Figure20-14 - A typical water heater branebircuit installation
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20.12 LIGHTING OUTLETS

20.12.1 GENERAL
At least one lighting outlet controlled by a wall switch shall be installed in everfyabitable and

ancillary roomand in bathrooms hallways, stairways, garages and exterior egress doors.

EXxception: In habitable rooms other than kitchens and bathrooms, one or more receptacles
controlled by a wall switch shall be considered equivalent to the required lighting outlet.

20.12.2 STAIRWAY LIGHTING\TQOL
Where the difference between floor levels requires 6 or more stair risey; lighting outlets installed

in the stairway shall be controlled by a wall switch at each floor level.

20.12.3 ROOMS OR SPACES BOBRAGE OR EQUIPMENT

At least one lighting outlet shall be provided in attics, undefloor spaces, utility rooms and
basements wheresuch spaces are used for storage or contain equipment requiring servicing. The
control for such lighting outlets shall be located at the point of entry to such spaces. Where
equipment requiring servicing is present, the lighting outlet shall be providedt or near such
equipment.

20.13 ARG FAULT CIRCUIINTERRUPTER PROTD®ITI

Combination- type AFCI protective devices arerequired in all dwelling unit rooms, except for
kitchen, bathrooms, garages, basements, and rooms or areas specified in this section.

20.14 GFCI RECEPTACLES

GFCI protected receptacles are required in the following locations:

a) Bathrooms : All 120 volt receptacles, including those incorporated in a light fixture. (A
bathroom is an area containing a basin with one or more of the followinga toilet, a tub or a
shower).

b) Garages:All 120 volt receptacles.

Exception: A receptacle located within dedicated space for each appliance that is not easily
moved from one place to another, and that is cord and plug connected.

c) Kitchen : All receptacles to serve countertop surfaced=igure 21.16).

Exception: Wetbar or Bar Sink Receptacles: GFCI receptacles to serve countertofgEY OND6
feet of a sink are not required to be GFCI protected (Figure 21.17).

d) Outdoor Receptacles: All receptacles
e) Boathouse: All receptacles

f) Pool house: All receptacles
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g) Swimming Pools: All receptacles within 20" of the inside wall of the pool. Note: At least one
outside GFCI receptacle must be provided within 20' of the inside wall of the plpdut not
closer than 10' to theinside wall.

h) Hydromassage bathtubs: Hydromassagebathtubs and their associated electrical
components shall be GFCI protected and must be on a dedicated circuit and readily accessible
i O EAOA A ' &#) OAEOAOEO AOAAE A0S S ingle fhage, 1B OT OAAOE
20-, and 3Gampere rated receptacles within 6ft of the hydromassage bathtub.

Receptacles in Damp or Wet locations or Shower Space

Q O O O 0O

Receptacles must
not be installed
within, or directly
over, a bathtub or
shower stall

Figure20-15 - Receptacles in Damp or Wet locations or Shower Space
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oﬁ{k 0

All receptacles serving countertop
surfaces withif feetof a sink must be
GFCI protected.

Wet bar and
Laundry ONLY

< (not kitchens)

Location of GFCI Protected Receptacle at Countertops

GFCINot
required

GFCINot
required

Figure20-17 & Wet bar, bar sink, laundry are&FCI receptacle outlet locations
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=TI
g

Figure20-18 8 Hydromassage bathtub receptacle accessibility
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20.15 FIXTURE LOCATIONS

20.15.1 WET AND DAMP LOCAYBO
Fixtures installed in wet or damp locations shall be installedothat water cannot enter or

accumulate in wiring compartments, lamp holders, or other electrical parts. All fixtures installed in
wet locations shall be listed "Suitable for Wet Locations". All fixtures #talled in damp locations
shall be listed"Suitable for Damp Locations".

Installations underground or in concrete slab or masonry in direct contact with the earth, and
locations subject to saturation with water or other liquids, such as locations exged to the weather
and unprotected shall be considered wet locations.

Interior locations protected from the weather but subject to moderge degrees of moisture, such as
unfinished basements, partially protectedocationsunder canopies, marquees, roofed open porches
and the like shall be consideredlamp locations.

AEA UTTA T-AAOCHAPEDE PEA OF b | AydoradsaghtdoGHalt® Ah OET x A O
considered a wet locationThe zone measured 3 feet horizontalljrom the edge of the bathtub or
hydromassage tub rim orthe shower enclosure to the ceiling above shall be considered a damp

location.

-

20.15.2 ABOVE BATHTUBS, H¥DR
Luminaires in bathtub and shower areas MASSAGE TUBS AND\WHRS

No parts of cordconnected fixtures, hanging
fixtures, lighting track, pendants or ceiling
fans shall be located within &one measured
3' horizontally and 8' vertically from the top

of the bathtub rim. This zone is all
encompassing and includes the zone directly
over the "bathtub, hydromassage tub or
shower". All fixtures in the zone classified as
damp persection21.15.1 shall be marked
"suitable for damp locations" and all fixtures

Shower

Wet
location

Damp
location

in the zone classified as wet per section

\L 21.15.1 shall be marked "suitable for wet
<—m_> locations”. In addition, all fixtures in damp or

wet locations shall be GFCI protectednd

(@]
Y

installedinacd OAAT AA O1 OEA 1A
specifications

In addition to the requirements stated above,

Figure20-19 - Luminaires in bathtub and shower| iha Heat/Vent lights in the bathroom must
- J

be on a dedicated 20amp circuit.
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20.16 LUMINAIRES IN CLOTHELOSETS

20.16.1 LUMINAIREYPES PERMITTED
Listed luminaires of the following types shall be permitted to be installed in a closet:

1) Surface mounted orrecessed incandescent luminairewith a completely enclosed lamp;

2) Surface mounted or recessed fluorescent luminaires; or,

3) Surface mounted orrecessedLED luminaires identified as suitable for installation within a
storage area

20.16.2 INCANDESCENT LUMRERYPES NOT PERMITTED
Incandescentluminaires with open or partially enclosed lamps and pendant luminaire®r lamp-
holders shall not be permitted.

1. Pendant Luminaires
2. Incandescent luminaires with open or partially open lamps
3. Lampholders

Figure20-20 0 Fixtures not permited
20.16.3 LOCATION

The minimum clearance between luminaires installed in clothes closetsand the nearest point of
a storage space shall be as follows:

1. p ¢for surfacemounted incandescent or LED luminaires with a completely enclosed light
source installed on the wall above the door or on the ceiling-igure 1.19);

2. ¢ ®or recessed incandescent or LED luminaires with a completely enclosed light source
installed in the wall or the ceiling(Figure 21.21);
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e ™
Examplel

6in Recessed
| incandescent or
Storage \_\ LED with

space completely

\ enclosed lamp

’

Surfacemounted
incandescent or
LED with
completely
enclosed lamp

[N
N
5

RN
*

A 4

Incandescent or LED luminaires installed in clothes closet

Figure20-21 & Clothes closet luminaires

- y

3. @ dor surface mounted incandescentuminaires installed on the wall above the dooor on
the ceiling (Figure 21.22);

4. @ dor recessed incandescent luminaires installed in the wall or theeiling (Figure 21.22);

5. Surfacemounted fluorescent or LED luminaires shall be permitted to be installed within the
storage space where identified fothis use Figure 21.22.
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e N
Example2
Surface incandescent, LED, or floresce

Surface incandescent, LED

Recessed incandescent, L

Surface florescemnly or fluorescentuminaire

[\
e o A A A A A AT AT i‘

Surfacemounted
I ST . fluorescent or LED
\__/ Storage luminaires permitted to be
o)) area shef installed within the storagg
width 3 space where identified for
Minimung this use

?;-' Storage area 6ft or highes

; rod Minimum 24in wide.
6|n for quorescent Iumlnalres and 12in for
incandescent or LED luminaires 5

Luminaires installed in clothes closatist be of a certain type and comply witimimum clearancq

requirements.

L Figure20-22 o Clothes closet luminaires )

20.17 SWITCHES

20.17.1 WET LOCATIONS
A switch or circuit breaker in adamp orwet location shall be encbsed in a weatherproof enclosure

or cabinet. A flushmounted switch or circuit breaker in a wet or damp location shall be equipped
with a weatherproof cover. Switches shall not be installed within wet locations in the tub or shower
spaces unless installed as part of a listed tub or shower assembly.

20.18 PANELBOARDAND CIRCUIT BREAKERS

20.18.1 RATING

All panelboards shall have a rating not less than the minimum service entrance or feeder capacity
required for the calculatedload. Pandboards shall be durably marked by the manufacturer with
the voltage, the current rating, the number of phases favhich they are designed and the
manufacturer's name or trademark in such a manner so as tee visible after installation without
disturbing the interior parts or wiring.
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20.18.2 OVERCURRENT PRODRCTI
A panelboard shall be protected by an overcurrent protectivelevice having a rating not greater

than that of the panelboard. This overcurrenprotective device shall be located within or at any
point on the supply side of the panelboard.

20.18.3 NUMBER GBVERCURRENT PRODRDIEVICES
A panelboard shall be provided with physical means to prevent the installation ahore overcurrent

devices than that number for which the panel board was designed, rated and listed. $hipplies to
tandem (or piggy bank circuit breakers) aside from the second exption to 408.36 the maximum of
42 over current devices was deleted for the 2008 code. Now the quantity of over current devices is
limited to design and listing of the panel board.

20.18.4 DEDICATED SPACE
The space equal tohlte width and depth of the pandboard and extending from the floor to the

structural ceiling shall be dedicated to the electrical installation. No piping, ducts or equipment
foreign to the electrical installation shall be located in this space. A dropped or suspended ceiling is
not a structural ceiling for the purposes of the section.

20.18.5 WORKING CLEARANCES
The clear working space in front of a panel board shall be not less than 30" in width measured from

one side of the panel board, 36" in depth measured from the face of the panel board, ané'ah
height measured from the floor. In all cases, the work space shall permit at least a 90 degree
opening of equipment doors. The working space shall not be used for storagbe clear space area
in front of the panel board shall be level or on a slopeot exceeding 1 in 12 in any direction. The
bottom of the panel board shall be a minimum of 3 feet above floor level.
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Required Clearances at Panebards

Exclusively dedicated space from floor to panel
board andcontinuing to structural ceiligo piping,
ducts or equipment not associated with the electri

Structural installation are permitted.
ceiling
Clear working space 30
Panel board panelboardd no other equipments or storage

permitted

P B P P P
Pl P
LR R F R R
LRt g E E E R
e P
E iy
Rty e
Rttty Rt
PR Caata P
PPt P P P
PRty S R R
PRl i R R
P A L P
B R P
R P
F g R
P
P
F
e
P
P P P P P P
Pt g PP
A iy ey,
B PP
B P
F g P
F g P
B P
P
F
e
P
P P P P P P
Pt g PP
A iy ey,
B PP
B P
F g P
F g P
B P

36006 min cl ¢

Figure20-23 d Required Clearances of Panel Boards

Page|?213




Bermuda Residential Building Cod(i 2014

20.18.6 LIGHTING
Where the paneboard is situated in an enclosed space the work space shall be equipped with an

artificial light.

20.18.7 PROHIBITED LOCATIONS
The paneboard and overcurrent protection shall not be located in bathroomsgilet rooms, clothes

closets,pump rooms or stairways.

Exception: Paneboards may be installed in pump rooms if an impermeable wall is used to enclose
the electrical equipment and separate it from any water pump equipment and piping.

All overcurrent protection by means of circuit breakers and/orfuses installed in the panelboard
shall be readily accessible to the occupant.

20.18.8 CIRCUIT IDENTIFIONTI
The use or purpose of all pandloard circuits shall be legibly marked and identi®d on a circuit
directory mounted on the face or inside the door of thenclosure.

20.18.9 CONTINUOUS LOAD
The total load on any overcurrent device located in a panel board shall not exceed 80 percent of its

rating where, in normal operation, the load willcontinue for three hours or more.

20.18.10 MULTI WIRE BRANGRTIITS

20.18.10.1GENERAL
All conductors of a multi wire branch circuit shal originate from the same pandboard or similar

distribution equipment.

20.18.10.2DISCONNECTING MEANS
Each multi wire branch circuit shall be provided with a means that will simultaneously disconnect

all ungrounded conductorsat the point where the branch circuit originates.

Ungrounded and grounded (neutral) conductors of each multi wire branch circuit shall be grouped
in at least one location within a pandboard or other enclosure.

FPN Multi wire branch circuits must be grouped together with their associated grounded neutral
condudor at the branch circuit paneboard unless the grouping is obvious.
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' )

Multiwire Branch Circuit§NEC 210.4)

b) General. All conductors of a
multiwire branch circuit shall
originate from thesame
panelboard or similar distribution
equipment.

a) Disconnecting means. Each multiv
branch circuit shall be providievith
a means that will simultaneously
disconnect all ungrounded
conductors at the point where the
branch circuit originates

"'= —
[F@eesesseascee]

Figure20-24- MultiwireBranch Circuit:

4 )

Grouping (NEC 210.4 (D))

Multiwire branch circuits

Ungrounded and groundembnductors
of each multiwire branch circuit shall
be grouped in at least one location
within a panelboard or other
enclosure.

I

Grouping is not required if the circuit
enters from a raceway or cable
unique to the circuit, making the
grouping obvious.

Figure20-25- Grouping

Page|?215



Bermuda Residential Building Codi 2014

20.18.11 ACCESSIBILITY

All switchesand circuit breakers used as switches shall be located so that they may be operated

from a readily accessible place. They shall be installed such that the center of the griphef

operating handle of the switch or circuit breaker, wien in its highest position, isth & 1 T OA OEAT ¢¢
X @bove the floor or working platform.

I Maximum Height Requirements for Circuit Breakel

/—I Circuit Breaker I

6 07 6Maximum Height

S

Figure 20-26- Maximum Height Requirements for Circuit Breaker

Finish Floor I
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20.19 OUTDOOR ELECTRICAWHEPMENT

All electrical equipment installed outdoors shall be installed in weatheproof enclosures, shall be
protected from accidental contact by unauthorized personnel or vehicular traffic and shall be
protected from accidental spillage from piping systems.

20.20 SEPRATE DWELLINGS

Each separatalwelling unit shal have its own meter and pandboard installed complete with main
circuit breaker. All circuits for separate dwellings shall be isolated from one another.

20.21 APPLIANCES IN GARAGE

Electrical appliances capable of generating a spark, such as water pumps, shall be installed on a
platform a minimum of 18" abovethe floor level of the garage. Alternatively, where such appliances
are enclosed in separate compartments having access only from the outside of the garage, they may
be installed at floor level.

20.22 SWIMMING POOLS

Non selfcontained, non listed pool designshall be confirmed by Registered Engineers and
drawings shall bear stamps of both a supervising Electrical and Mechanical Engineer. The designs
shall comply with current BBC, IBC and NEC.

20.22.1 RECEPTACLES
At least one 120volt GFCI recepacle shall be located étween 6 and 20' from the inside wall of the

pool. This receptacle shall be located not more than-6" above the floor, platform or grade level
serving the pool.

All receptacles within 20' of the inside wall of a pool shall be GFCI protected.

20.22.2 POOL VATER PUMPS
All swimming pool pumps must be GFCI protected. All outlets supplied by single phase &520-

ampere, 125volt or 240-volt branch circuits for swimming pool pump motors are required to
have GFCI protection. It should be noted th&EC 680.22(b)applies to the outlets regardless of
their proximity to the swimming pool and that it applies to cord and plug connected and direct
connected (hard wired) swimming pool pumps.

As required by the NEC 680.22(a)(3), & permanently installed pool ina residential setting is
OANOGEOAA O EAOGA AO 1AAOGO 11T A OAAA®ROMdANANt x EEAE
i T OA O Hrdiithe paold

Page|217



Bermuda Residential Building Codi 2014

N
Location of receptacles for Swimming Pools

GFCI protection is required for all receptacle betweg
60 and 2006 fr om -yloreckptacleA
must be installed in this eon

Single, locking and grounding type, for permanently
installed pool water pump motor must be GFCI
protected.

Not less thabd

Not less tha6o

~

-l Not less tha0d 4 :

:

\

Figure20-27 d Location of pool receptacles )

Note: In determining the above dimensions, the distance to be measured is the shortest path
the supply cord of an appliance connected to the receptacle would follow without piercing a
floor, wall, ceiling, doorway with hinged or sliding door, window opening, or other effective
barrier.

20.22.3 SWITCHING DEVICES
Switching devices on the property shall be located &ast 5' horizontally from the inside walls of a

pool unless separated from the pool by a solid walfence or other permanent barrier

20.22.4 MAINTENANCE DISCOBINEG MEANS

One or more means to simultaneously disconnect all ungrounded conductors shall be prositifor

all utilisation equipment other than lighting. Each means shall be readily accessible and within sight

fromits equipmental A OEAIT 1 AA IhbridoAt@jffom héinsidédwalid 6f a podl, spa,

or hot tub unless separated from the open water by a permanently inO A1 I AA. AAOOEAO OEAO
OAAAE DPAOE 10 COAAOAO8 4EA ET OEUIT T OAI AEOOAT AA EO
shortest path required to reach the disconnect.
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20.22.5 LIGHTING FIXTURESJTING OUTLETS ANRIGE FANS
1. Lighting fixtures, lighting outlets and ceiling fans shall not be installed over the pool or over

the area extending 5' horizontally from the inside walls of a pool unless no part of the lighting
fixture or ceiling fan is less than 12' above the maxinmmu water level.

Exception No 1: Existing lighting fixtures and lighting outlets located less than 5' measured
horizontally from the inside walls of a pool shall be at least 5' above the maximum water level and
shall be rigidly attached to the existing structure and shall be GFCI protect

Exception No. 2:In indoor pool areas, the limitations listed above shall not apply if all the following
conditions are complied with:

a) Fixtures are of totally enclosed type;

b) a GFCI protector isnstalled in the branch circuit supplying the fixtures or ceiling fans;
and

¢) the distance from the bottom of the fixture or ceiling fan to maximum water level is rio
less than 7-6".

2. Lighting fixtures and lighting outlets installed in the area extending between 5' and 10'
horizontally from the inside walls of a pool shall be GFCI protected, unless installed 5' above
the maximum water level and rigidly attached tahe structure adjacent to or enclosinghe
pool.

3. Wet-Niche Luminaires.

a) Forming shells shall be installed for mounting of all wehiche underwater luminaires
and shall be equipped with provisions for conduit entries. Metal parts of the luminaire
and forming shell in contact with the water shall be of brass or other approved
corrosion-resistant metal.

4. Junction boxes are required to be located not less than@bove the ground level, opool deck,
AT A 11 0 | abhdve&xhe@Bxfrium modl water level, whichever provides the greatest
elevation. The measurement is to be takemdm the inside bottom of the junction box. The
junction or deck box shallbe [ A OA A  Affom thdids@ewalt ddthepoold , AO®f OEAOD
sepaation is permitted where the deck or junction box is separated from the pool by a solid
fence, wall or agher permanent barrier.
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5.

Junction box location and listing requirements

4ft. or more

sl

18in. below normal
water level (unless listed
for lesser depths)

Permanently .
[ ‘

Installed Pools I ) .
Junction Boxes fol . A
Underwater <K J ‘ , Y.

M -

Luminaires . P , [ JTye

Figure20-28- Junction box location and listing requirements

20.22.6 EQUIPMENT ROOM ANTCsP
Electrical equipmentshall not be installed in rooms or pits that do not have

adequate drainage to prevent wateraccumulation during normal operation or filter
maintenance.

20.23 BONDING

(FPN) It is not the intent of this section to require a No. 8 or larger solid copper bonding rauctor
be extendedor attached to any remote panddoard, service equipment or any electrode but only
that it be employed to eliminate voltage gradients in the pool area as prescribed.
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1. Bonded Parts: The following parts shall be bonded togethésee diagam below 1 through6):

all metallic parts of the pool structure, including the reinforcing of the

1 base, wall and deck;

©

all forming shells and mounting brackets of -micte fixture;

©

all metal fittings within or attached to the pool structure;

metal parts of electric equipment associated with the pool water
circulating system, including pump motors;

OMO,

metal parts of equipment associated with pool covers, including elec

S motors; and

O,

metal sheathed cables and raceways, metal piping, and all fixed met
parts that are within 5' horizontally of the inside walls of the pool, and
within 12" above the maximum water level of the pool including any o
towers or platforms.

©

Figure20-29- Bonding Requirements for a pool area

Exception No 1:
The steel tiewires shall be considered suitable for bonding the reinforcing steel together,

so that only one attachment to the bonding grid shall be required. These tie wires shall be
made tight.

Exception No. 2:Isolated parts that are not over 4" in any dimension and do not petrate
into the pool structure more than 1" shall not require bonding.

Exception No. 3:Structural reinforcing steel or the walls of bolted or welded metal pool
structures shall be permitted as a common bonding for non electric metal parts where
connections are made bypprovedmeans.

Exception No. 4: Metal parts of listed equipment incorporating an approved system of
double insulation and providing a means for grounding internal noraccessible, noncurrent
carrying parts shall not be bonded.
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2. Common Bonding Grid: The parts specified in sectior(1) above shall be connected to a

common bonding grid with a solid copper conductor, insulated, coved or bare, not smaller
than No. 8 wire. Connection shall be made by pressure connectors or clamps of stainless steel,
brass, copper or copper alloy. The common bonding grid shall be permitted to be any of the
following:

1) The structural reinforcing steel of a concrete pool where theainforcing rods are bonded

together by the usual steel tie wires; or
2) The wall of a bolted or welded metal pool; or
3) A solid copper conductor insulated, covered or bare not smallerthan No. 8 wire.

ITAET C GCOEA

&OOOEAOR OEA ATTITT1T A i
OAOEOA &A1 AET ¢

| 6000
AT A ET AT OAA AT U ATTA i O

T A

3. Pool water Heaters: For pool water heaters rated at more tharb0-amperes that have specific
instructions regarding bonding and grounding, only those parts designated to be bonded shall
be bonded, and only those parts designated to be grounded shall be grounded.

20.23.1 GROUNDING
All grounding shall be in accordance with te National Electric Code. The following equipment shall

be grounded:

1) wet-niche and naeniche underwater lighting fixtures;

2) dry-niche underwater lighting fixtures;

3y A1 Al AAOOEA ANOEDPI AT O 1T AAOAA xEOEET v
4) all electric equipment associated with the recirculatiig system of the pool,

5) junction boxes;

6) transformer enclosures;

7) ground-fault circuit interrupters;

8) panelboards that are not part of the service equipment and that supply an

electrical equipmentassociated with the pool.

Qu

20.24 SPAS AND HOT TUBS

20.24.1 OUTDOOR INSTALLATION
A spa or hot tub installed outdoors shall comply with the requirements in accordance with a

permanently installed swimming pool.

Exception No. 1:Metal bands or hoops used to secure @oden staves shall be exempt from
the bonding requirements.

Exception No. 2:Listed packaged units shall be permitted to be cord and plug conried
with a cord no longer than 15" if GFCI protected.
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Exception No. 3:Bonding by metatto-metal mounting on a common frame or base shall be
permitted.
Exception No. 4:Listed packaged units utilisng afactory installed remote paneboard shall
be permitted to be connected with not more than 3' of liquid tight flexible conduit.
Exception No. 5:Equipotential bonding of perimeter surfaces shall not be required where
all of the following apply:

1) The spa or hot tub shall be listed as a setbntained spa for above ground use;

2) The spa or hot tub shall not be identified as suitable only for indoor use;

3) 4EA ET OOAI 1 AGETT OEAIT AA 1T AAGAA 11 10 AAT O
instruction; and
4) The top rim of the spa or hot tutshall be atleast 6 AAT OA Al 1 DBAOEI AOGAO

AOA xEOEET omé ET OEUTT OAI 1 U AEGdonducive A OPA 1T O
external steps for access to the spa or hot tub shall not affect the rim height
measurement.

20.24.2 INDOOR INSTALLATIONS
A spa or hot tub instdled indoors shall confoim to the following requirements:

20.24.2.1 RECEPTACLES
At least one receptacleshall be located a minimum of 6' from and not more than@ from the inside

wall of the spa or hot tub. All receptacles locatedithin 2 0of the inside walls ofthe spa or hot tub
and those that provide power for the spa or hot tub shall be GFCI protected. Receptacles|siatl
be installed closer than 6from the inside wall of the spa or hotub.

20.24.2.2 LIGHTING FIXTURBSHTING OUTLETS ANBILANG FANS

Lighting fixtures, lighting outlets and ceiling fans located over the spa or hot tub or within 5' from
the inside walls of the s@or hot tub shall be a minimum of 76" above the maximum water level
and shall be GFCI protected.

Exception No. 1:Lighting fixtures, lighting outlets and ceiling fans located 12' or more
above the maximum water level are not required to be GFCI protected.
Exception No. 2:Lighting fixtures meeting the requirements of items a or b below and
protected by GFCI shall be permitted to be installed less than-@" over a $a or hot tub.
a) recessed fixtures with a glass or plastic lens and nonmetallic or electrically isolated
metal trim, suitable for use in damp locations;
b) surface-mounted fixtures with a glass or plastic globe and nometallic or a metallic
body isolated from contact. Such fixtures shall be suitable for use in damp locations.

20.24.2.3 WALL SWITCHES
Switches shall be located at least 5' measured horizontally from the inside walls of the spa or hot
tub
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( N\

Diving boards Ladders

Pool circulating equipmer; Metal gates

Drainsgrating, skimmers Pool deck reinforcing

S & @

: Pools cover motor and
Pool heaters Wall reinforcing metal parts

1. Bonding Wire: Number 8 larger, solid 2. All reinforcing bars must be adequately
copper, insulated, covered or bare wire. Tl tied at all intersections. Connections to

bonding conductor is not required to be other parts must be made by way of ar

routed to the service or panelboard or to a approved clamp.

electrode. . G means that equipment is@lequired
to be grounded

Figure20-30- Bonding requirements for Swimming Poo
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20.24.2.4 DESIGN OF NON PACKRROHOT TUBS AND SPAS

Non listed spa and hot tub designs may only be submitted by Registered Engineers and drawings
shall bear stamps of both the Electrical and Mechanical Engineers responsible. The designs shall
comply with the current BBC, IBC and NEC.

20.24.2.5 GROUNDING
The following equipment shall be grounded:

1) all electric equipment located within 5' of the inside walls of the spa or hot tub.
2) all electric equipment associated with the circulating system of the spa or hot tub.

20.24.2.6 PROTECTION
An outlet that supplies a selfcontained spa or hot tub, or a packageda or hot tub equipment

assembly, shall be GFCI protected.

20.25 HYDROMASSAGE BATHBJUB

20.25.1 PROTECTION
Hydromassage bathtubs and their associated electrical components shall be protected by a GFCI.

All receptacles within 5'of the inside walls of a hydranassage tub shall be GFCI protected. No
receptacles shall be placed witin 3' from the edge of a hydrmnassage bathtub.

20.25.2 OTHER ELECTRIC BMENP
Lighting fixtures, switches, receptacles and other eléic equipment located in the same room and

not directly associated with a hydronassage bathtutshall be installed in accordance with the
requirements covering the installation of equipment inbathrooms.

20.25.3 ACCESSIBILITY
Hydromassage tub motors and theiassociated electrical connections must be accessible without

damaging the building structure or finishes.

20.26 UNDERGROUND INSTAOUAN OF WIRING

20.26.1 MATERIALS
Only conductors,cables,or conduit listed for direct burial shall be used.

20.26.2 MINIMUM DEPTH OF BUR
The minimum cover to any conductor, cable or condugshall be as followsFigure 1.31):
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Figure20-31- Minimum cover for cable burial

1. Direct burial of conductors, cables or conduit without concrete encasement: 18" below
grade. Exception: Circuits rated 120 volts or less, 20 amperes or less and GFCI protected:
12" below grade);

2. Conductors, cables or conduits covered by a minimum of 2" of concrete: 12" below grade;

3. Conductors, cables or conduits under driveways: 18" below grade.

20.26.3 BACKFILL
No backfill materials that comprise of large rock, paving materials, corrosive materials or any other

materials that may cause damagt the conductors, cables or conduit shall be used.

20.26.4 SPLICES AND TAPS

Direct buried conductors or cables shall be permitted to be spliced or tapped without the use of
splice boxes. The splices or taps shall be made dyprovedmethods strictly in accordane with the
NEC.

20.27 TEMPORARY WIRING

All temporary wiring at the construction site shall be in accordance with article 305 of the National
Electrical Code. Ground fault circuit protection shall be provided for all temporary wiring in order
to protect personrel.

20.28 NEUTRAL CONDUCTOHENITIFICATION

Neutral conductors 6 AWG and smaller must be identified by a continuous white or gray outer
finish along their entire length, or by any color insulation (except green) with three white stripes,
or by white or grayinsulation with any color stripe (Figure 20.32).
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Neutral Conductors Id&fication 6 AWG and Smaller

Any color but 8 White or gray with

green with three : stripes (any color
white stripes P but green)

Reidentification of neutral conductors 6 AWG and smaller is not permitt:

Figure20-32- Neutral conductor identification

20.29 WIRING METHODS PERWED

Electrical metallictubing, rigid metal conauit, intermediate metal conduit, armored cable, metat
clad cable without a nonmetallic cover, and flexible metal conduit can be installed in environmental
air spaces.

Where accessible, surface metal raceways, metal raceways with metal covers, or sbittom metal
cable tray with solid metal covers can be installed in environmentatlir spaces Figure 1.33.

1. PVC conduit, electrical nonmetallic tubing. Liquidtight flexibleonduit and nonmetallic
cables are not permitted to be installed in spaces used for environmental air because they
give off deadly toxic Eimes when burned or superheated unless FTP rated.

2. Control, signaling and communications cables installed in spaces used fovagonmental air
must be suitable for plenum use.

CATV;

Communications;

Control and Signaling;

Fire Alarm;

Optical Fiber Cables and Raceways;
Sound Systems

= =4 =8 =8 -4 A
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3. Any wiring method suitable for this condition can be used in space not used for

environmental air-handling purposes

Space used for Environmental Air Wiring
Methods NOT PERMITTED

Space NOT used for Environmental Air Wiri
Methods Permitted

Environmental Air Space \/\/\/\/\/\/

:ﬂ o — ‘ Nonplenu
4B 4 Cables
e Suspendec 11 :
11| Ceilin ! Haélléler = Return Alr

The paces above a suspended
ceiling or under a raised floor A space not usefbr
are examples of types of space environmental ainandling

used for environmental air. purposes has no wiring metho

restrictions.

e e T T T T T 1 i e e

Figure20-33- Environmental Air Wiring Methods
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21 LPG EQUIPMENT & APPLIANCES

21.1 GENERAL

The storage and handling of liquefied petroleum gas shall be atcordance with the latest version

of NFPA 58. The installation of the piping and appliances where not specified herein shall be in
accordance with the provisions of the latest version of the International Mechanical Code published
by the ICC.

21.2 PERMITS, BPECTIONS & APPROVAAL

Noinstallation or renewal of gas piping and/or equipment shall commence prior to the issuance of
a building permit. All works shall be inspected and approved by thBuilding Officialprior to any
gas being supplied.

21.3 CERTIFICATE OW¥STALLATION

Before any gas installation will be given a Certificate of Use and Occupancy the, @sesinstalling
Company shall furnish the Department of Planning with &ertificate of Installation. Such a
certificate shall identify the type of appliarce(s) installed, its location in the dwelling, the results
and date of the test referred tdn section 2214 andthe name of the persons who carried out the
installation. The certificate shall testify that all installation was in accordance with the requed
codes of practice and be signed by a suitable qualified person.

21.4 MAXIMUM DESIGN PRESST

The maximum design operating pressure of a system inside a building shall be 5 pounds per square
inch.

21.5 UNDERGROUND GAS MNE&

Underground gas piping shall benstalled to allow proper maintenance and to protect against
contact or damage resulting from proximity to other structures. The minimum depth of

O1 AAOCOiI 6T A PEPET C OUOOAI OEAI1T AA pyo AAIT x COAA
i ETEI OI 1 Mete.d6 1 £ Al 1
21.6 PIPING THROUGH WALLS

Where installed to pass through masonry walls, gas piping shall be installed in a sleeve at least two
nominal pipe sizes larger than the gas pipe.

21.7 INSIDE BUILDING GARIPING

Gas piping shall be installed so as to prevent stresgich will exceed the structural strength of the
pipe. Pipes shall not be laid on any ground surface where subject to damage. Portions of a gas
piping system in a permanently concealed location shall not have unions, fittings or running
threads.
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21.8 IDENTIFCATION

Where gas piping is installed inside anything other than exposed copper pipe, then the piping shall

AA 1 AAAT AA xEOE DPETE OADPA T 0O PAET O AO ET OAOOAI O 1
21.9 CONCRETE SLAB

Gas piping embedded in concrete sl&dd OEAI 1 AA OOOOI O1 AAA xEOE A 1 ETE
The piping shall not be in contact with any metal.

21.10 PROHIBITED LOCATIONS

Gas piping shall not be run through air ducts, chimneys, vents, dumbwaiter or elevator shafts.

21.11 PIPING MATERIALS

Piping materials for the installation, alteration or repair of gas piping systems shall comply with
Table 21.1.Only those piping systems identified shall be used. Plastic (polyethylene) pipes shall be
installed underground and outside of buildings only.

LP Gas Rie
Material Referenced standard
Copper or coppesalloy pipe ASTM B43, ASTM B302
Copper or coppeialloy tube seamless ASTM B88
Copper tube seamless ASTM B280
Brass ASTM B43
Galvanised steel ASTM A53, ASTM A106
Polyethylene plastic pipe and tubing ASTM D2513

Table21.1 8 LP Gas Pipe
21.12 ELECTRICAL GROUNDING

Gas piping shall not be used as a grounding electrode.

21.13 SHUT OFF VALVE

21.13.1 EXTERIOR SHUT OFF
A readily accessible exterior shut off valve shall bgrovided for each building.

21.13.2 APPLIANCE CONNECTION
Every gas appliance/outlet shall have an individual shubff valve. The shuboff valve shall be

accessible and within 6 feet of the appliance and in the same room. Shiftvalves for fireplaces
shall belocated outside the fireplace and the hearth and not more than 6 feet from the outlets.

21.14 TESTING

The gas piping system shall be tested before use. The required test shall be conducted by the gas
installer and verified in writing. Portions of the gas pipng system in concealed locations shall be
tested before the piping is concealed. The system shall be tested with air to 10 PSI, and shall
maintain the full-test pressure for a period of 15 minutes without a drop in pressure.
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21.15
21.15.1

CONTAINERS

LOCATION OF CONINAIRS

LPG containers shall be located outside buildings and in accordance with the criteria listed below.
The distance of the pressure relief valve and fill connection to the following shall be as follows:

DOT Exchange Cylinders DOT Site filled Storage ASME Site Filled Storage
Containers Containers

a mini mum 30 hola mini mum 36 hja mini mum 506 h
any window or crawl from any window ocrawl any window or crawl
space/tank opening. space/tank opening. space/tank opening.

b) mi ni mum 56 holb) mini mum 106 |b) mini mum 106 1
any direct air intake vent. direct air intake. air intake.

¢) mi ni mum 58 holc) mi ni mdromahy0 8 Jc) mnimmm 1006 fro
any appliance (source of appliance(source of appliance(source of ignition
ignition) such as air ignition) such as an air such as an air conditioner.
conditioner. conditioner.

d mini mum of 56d mini mum of 1Jd) minimunof 10086 ho
from a boundary line. from a boundary line. from a boundary line.

Table21.2 6 Location of containers

21.15.2 INSTALLATION OF CANNERS
Containers shall be set upon a firm, level foundation, and firmly secured in position.

21.15.3 ENCLOSURES
Where enclosures are built to store LPG containers they shall have adequate openings to allow the

escape of any vented gases.

21.16 GAS FIRED WATER HERB

21.16.1 LOCATION
Gas fired water heaters are not permitted in habitable rooms, bathrooms or clothes closets.

21.16.2 EXHAISTS
All gas fired water heaters shall be exhausted through a flue to the outside of the building.

21.16.3 VENTILATION

Closets and other enclosed spaces containing gas fired water heaters shall be adequately ventilated.
Vents shall be located at the toprad AT OOT I 1T £ OE Aof thexdilandttie @dotahd ¢ 6
shall terminate to the outside of the building. The vents shall be of a minimum size of 100 square
ET AEAOh AOO xEAOA OANOEOAA AU OEA 1 AT OEAAOOC
accordingly.

21.16.4 AUTOMATIGBTOFF
All gas fired water heaters shall be equipped with automatic devices designed to shut off the flow of

gas to the main burner in the event that the pilot flame is extinguished. The system shall be
equipped with a manual resart.
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21.16.5 GARAGE INSTALLATIONS

Where gas fired water heaters are placed in garages, they shall be erected on a noncombustible

pi AO&I Oi A TETEIOI 1T &£ pyo AAT OA OEA 1 AOGAI 1 &£ OEA
21.16.6 INSTALLATION IN PURGOMS

Where gas fired water heaters are installeth the same rooms as electrically operated water

pDoOi POh OEA xAOAO DPOIi PO OEAIT AA ETOOATTAA 11T A bl
gas outlet of the water heater. The room shall be adequately ventilated in accordance wgtttion

22.16.3orET  AAAT OAAT AA xEOE OEA | AT OEZAAOOOAOGO OPAAE AE
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22 PLUMBINGDEFINITIONS

Air gap (plumbing): The unobstructed vertical distance through free atmospherbetween the
lowest opening from a water supply discharge to the flood level rim of a plumbing fixture.

Apartment house: A residential building that contains three or more dwelling units.

Branch interval: A distance along a soil or waste stack corresponding in general to a storey height,
but not less than 8 feet within which the horizontal branches from one floor or storey of a structure
are connected to the stack.

Branch vent: A vent connecting 2 or morandividual vents with a vent stack or stack vent.
Branch: Any part of a piping system apart from a riser, main or stack.

Building drain (soil water) : The lowest part of the drainage piping system that collects the
discharge from all other soil water drainaye piping inside the house and conveys it to the building
sewer (soil water) outside the building wall in a cesspit private sewage disposal system.

Building drain (waste water) : The lowest part of the drainage piping system that collects the
discharge fram all other wastewater drainage piping inside the house and conveys it to the building
sewer (waste water) outside the building wall in a cesspit private sewage disposal system.

Building sewer Pipe: That part of the drainage system that extends from therel of the building
drain and conveys the discharge to a private sewage disposal system.

Building sewer (soil water) : A building sewer pipe that conveys sewage from all bathroom
fixtures in a cesspit sewage disposal system.

Building sewer (waste water) : Abuilding sewer pipe that conveys the liquid waste from kitchen/
laundry appliances and fixtures in a cesspit sewage disposal system.

Cesspit: A covered excavation in the ground that receives the discharge of sewage and allows
seepage of the liquid into tke surrounding ground.

Cleanout: An access opening in the drainage system utilized for the removal of obstructions.

Dead end (plumbing): A branch of a drainage system that terminates at a developed length of 2
feet or more by means of a plug, cap or othetosed fitting.

Developed length (plumbing): The length of pipe measuredilong thecenter line of the pipe and
fittings.

Drainage fixture unit (DFU): A measure of the probable discharge into the drainage system by
various types of plumbing fixtures.

Effective opening: The minimum cross sectional area at the point of water supply discharge.
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Fullway valve: A valve that in the open position has an opening cross sectional area equal to a
minimum of 85% of the cross sectional area of the connecting pipe.

Gray water or grey water: Wastewater discharged from clothes washers, laundry trays, showers,
bathtubs, sinks and lavatories. Note that kitchen sink wastewater is not considered gray water for
the purposes d gray water recycling systems.

Gutter: A gently sloping channel to collect water and lead it to a drain.
Holding Tank: An approved watertight receptacle for collecting and holding sewage.

Hot water: Water that is supplied to plumbing fixtures at a temperature of between 120 and 140
degrees Fahenheit.

Kitchen trap: An approved trap located outside the kitchen wall and designed to provide an air gap
between the kitchen and/or laundry drainage piping and the building sewer (waste water) to the
cesspit.

Lavatory : A hand basin for washing up.

Plumbing fixture: A receptor or device which requires both a water supply connection and a
discharge to the drainage system.

Private sewage disposal system : A sewage treatment and disposal system serving one or more
buildings on a single lot. It includes a cegdt, septic tank with borehole or sand filter or any similar
system approved by the Department of Hdth or Environmental Authority.

Riser (water pipe) : A water supply pipe which extends one full storey or more to convey water to
branches or to a group ofixtures.

Running trap: A trap installed before the discharge of the building sewer (soil water) into the
cesspit or sewer main.

Septic tank: A tank that receives and partially treats sewage through processes of sedimentation,
floatation and bacterial action so as to separate solids from liquid. The liquid effluent is discharged
to an approved disposal system.

Sewage:Any liquid waste containing animal or vegetable matter in suspension or solution
including liquids that contain chemicals in solution.

Soakaway pit: A covered excavation in the ground that receives the discharge of tank or storm
water and allows seepage of the liquid into the suounding ground.

Soil pipe: A pipe that conveys sewage containing fecal matter to the building drain or building
sewer.

Stack pipe: A vertical pipe which takes discharge from the parts of a building above ground down
to the building sewer.
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Stackvent: Adrainage stack carried to the roof for the purposes of venting.

Trap dip: The top of the low point of the trap.

Trap seal: The vertical distance between the weir and the top of the dip of the trap.

Trap weir: The level that corresponds to the top of the ater seal on the outlet side of the trap.
Trap: A fitting or device that provides a liquid seal to prevent the escape of sewer gases.

Vent stack: A vertical pipeinstalled to provide circulation to and from a drainage system which
extends through one or more stories. It carries no drainage.

Vent system: A pipe or pipes instlled to provide a flow of air to and from a drainage system or to
provide a circulation ofair within such system to prevent trap seals from siphonage or back
pressure.

Vent terminal: The end of a vent pipe to a drainage system above the level of the roof of the
building.

Waste: Thedischarge from any fixture, appliance, area or appurtenance thdoes not contain fecal
matter.

Waste pipe: A pipe that conveys only waste.

Waste stack: A vertical pipe for carrying waste water.

Waste water : Water from sinks or washing not containing fecal matter.
Water closet: A toilet fixture.

Water service pipe: The outside pipe from the water main or water supply to the distribution
system inside the building, terminating at the service valve.

Wet vent: A vent which also receives the discharge of wastes from other fixtures.
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23 PLUMBING

23.1 GENERAL

All plumbing and drainage shall be in accordance with the Public Health Act, 1949, the Plumbing
and Drainage Regulations 1965the City of Hamilton Sewage Actl951, and any subsequent
regulations, revisions or amendments. Where not specified herein the neials, joints, fixtures,
devices and installation shall be in accordance with thdnternational Plumbing Code 2012
published by the International Code Council.

23.2 PERMITINSPECTIONS & APBRALS

No installation or renewal of plumbing or drainage piping andystems shall commence prior to the
issuance of a building permit. All works shall be inspected and approved by the Department of
Health prior to use. Works to be concealed shabe left exposed until a roughin inspection has been
performed.

Exception: Permits are not required for the replacement of existing fittings and fixtures with new
fittings if such new fittings meet the requiremens of the code.

23.3 INSPECTIONS & TESTS

Drainage, wasteand vent systems shall be tested on completion of the rough pipingstallation by
water or air with no evidence of leakage. Either test shall be applied to the drainage system in its
entirety or in sections after rough piping has been installed as follows:

a) Water test. Each section shall be filled with water to a point nbless than 10 feet above the
highest fitting connection in that section, or to the highest point in the completed system.
Water shall be held in the section for a period of 15 minutes. The system shall prove to be
leak free by visual inspection.

b) Air test: The portion under test shall be maintained at a gauge pressure of 5 pounds per
square inch or 10 inches of mercury column. This pressure shall be held without
introduction of additional air for at least 15 minutes.

23.3.1 WATER SYSTEM SUPBEYING
Upon compleion of the water supply system or section of jtthe system or portion completed shall

be tested and proved tight under a water pressure of not less than 100 psi, or for piping systems
other than plastic, by an air test of not less than 50 psi. The pressushall be held for a minimum of
15 minutes. The water used for such tests shall be from a potable source.

23.3.2 WATR CATCHMENT AND TANBPECTION
Any new or altered tank and/or water catchment shall be clean and free of construction material

or debris.

23.4 WATERSUPPLY PIPE AND RUDRE PURGING

New or repaired potable water supply pipes and fixtures shall be purged of deleterious matteripr
to utilisation.
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23.5 GENERAL REQUIREMENTS

23.5.1 TRENCHING & BACKINGL

Where trenches are excavated such that the bottom of the treh forms the bed for the pipe, solid
and continuous load bearing support shall be provided between joints. Where over excavated, the
trench shall be backfilled to the proper grade with compacted earth, sand, fine gravel or similar
granular material. Pipingshall not be supported on rocks or blocks at any point. Rocky or unstable
soil shall be over excavated by two or more pipe diameters and brought to the proper grade with
suitable compacted granular material.

23.5.2 BACKFILLING
Backfill shall be free of discardedonstruction material and debris. Bakfill shall be free from rocks

and broken concrete until the pipe is covered by at least 12 inches ta@mped earth. Backfill shall be
placed evenly on both sides of the pipe and tamped to retain proper alignment. Loose earth shall be
carefully placed in the trench in 6 inch layers and tamped in place.

23.5.3 PROTECTION OF FOGBEN
Trenching installed parallel to footings shall not extend below the 45 degree bearing plane of the

bottom edge of the wall or footing as showiif Fig 24.1. Wherelaid under a footing, the pipe shall be
surrounded with concrete a minimum of 6 inches thick.

=l ,Emz,méﬁzﬂz‘ﬂzﬁ%
Tl =T

Install pipes above this |

Figure23-1 - Pipe Location with Respect to Footings

23.6 PIPING SUPPORT

23.6.1 GENERAL
All plumbing and drainage piping shall be supported in accordance with this section.

23.6.2 MATERIALS
Hangers, anchorsand supports shall be adequate to support the piping and contents of the piping.

The material shall be such that it will not promote galvanic corrosion.
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23.6.3 INTERVAL OF SUPPORT
Piping shall be suppoted in accordance withTable 24.1.

Maximum Allowable Spacimd Hangers

Piping Material Maximum Horizontal Spacing] Maximum Vertical Spacing
PVC 40 100
CPVC 16 or 30 50
CPVC 1 6 40 6 0
Copper 1 Jé 6 0 100
Copper 1 Jé 100 100
Brass 100 100

Table23.1- MaximumAllowable Spacing of Hangers

23.6.4 STACKS
Bases of stacksutside of wallsshall be supported by a concrete pad or metal bckets attached to
the building (Fig. 24.2).

<— External Building W

<—— Straf

<—— Long sweep quarter be

Grade

2

Concrete Pg
Support of External Drainage Stack

Figure23-2 - Connection of Stack Outside of Wall
23.7 IDENTIFICATION OF MERIALS

Each length of pipe and each pipe fitting, trap, fixture, material and device used in a plumbing

system shall have stamped or indelibly marked on it the manEA A OOOA OS8O I AOER AO
of the product or identification in accordance with the approved standard.

23.8 NOMINAL PIPE SIZES

The nominal pipe sizes referred to in this documenare in accordancewith Table 242.The nominal
sizes refer to the intenal diameter of the pipe.
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Nominal Pipe Size

136
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16
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20
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126

Table23.2 - Nominal Pipe Sizes
23.9 WORKMANSHIP

Valves, pipes and fittings shall bénstalled in correct relationship to the direction of flow.
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24 DRAINAGE

24.1 GENERAL

A private sewage disposal system shall be provided within each residential lot for the exclusive use
of buildings erected therein. Every building having plumbingiktures installed shall have a separate
connection or share a common sewer to the private sewage disposal system. Alternatively, a
connection to a public or private sewer shall be permitted where available. Where cesspits are
used, kitchen and laundry drénage shall be kept entirely separate from bathroom drainage.

24.2 CONNECTION TO SANIRX DRAINAGE SYSTEM

Plumbing fixtures, drains and appliances used to receive or discharge gray water or sewage shall be
connected to the sanitary drainage system of the buildg or premises in accordance with the
requirements of this code.

Exception : Bathtubs, showers, lavatories, clothes washers and laundry tubs shall not be required to
discharge to the sanitary drainage system where such fixtures discharge to an approved gvegter
system for flushing of water closets and urinals or for subsurface landscapeaihage in accordance
with Section 26.15.

24.3 GRAVITY FLOW

Wherever practicable, the gray water and sewage systems shall be designed so that flow is achieved
by gravity.

24.4 DISCHARGE OF RAINWAR

No water catchment leader or surface water drain pipe shall discharge into or connect with any soll
pipe, ventilating pipe or waste pipe.

24.5 DRAINAGE PIPES ABOVMEATER TANKS OR POTABWATER COLLECTION
AREAS

No soil,waste, storm, condasate, vent or drainage pipe shall be positioned as to run through, over
or in the top or wall of any water storage tank or potable water collection area.

Exception: Where soil, waste or drain pipes are installed in blockwork walls that are situated
around the perimeter of the water tank, the pipe shall exit the wall a minimum of 2 feet above the
tank top. The block work must be solid filled with concrete to a height of 2 feet above the tank top,
for a horizontal distance of at least 2 feet either side ohée drain pipe.
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Figure24-1 - Drainage Pipes above Water Tanks

24.6 OUTDOOR SHOWER DRAIN

Outdoor shower drains shall discharge into a 8ot x 3 foot x 4 foot soakawaypit.

24.7 PROHIBITED LOCATIQN STORMND TANK WATER PIRBJTLETS

No storm water drain or tank overflow pipe shall terminate on the shoreline or onto any road.

24.8 SANITARY DRAINAGE

24.8.1 JOINTS & CONNECTIONS

24.8.1.1 TIGHTNESS
Joints and connections to the Drainage, Waste and Vent (DWV) system shall betigge and water
tight for the intended use or pressure required by test.
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24.8.1.2 PROHIBITED JOINTS
The following types of joints and connections shall be prohibited:

1. Cement or concretgoints or connections..

Mastic or hot pour bituminous joints.

Joints made withfittings not approved for the specific installation

Joints between different diameter pipes made with elastomeric rolling O rings.
Solvent cement joints between different types of plastic pipe.

6. Saddle type fittings.

aprown

24.8.1.3 APPROVED JOINTS AQDNNECTIONS
Methods of joining and connecting approved materials shall comply with thdnternational

Plumbing Code 2012

24.8.1.4 SOLVENT CEMENT PRIME
All joints must be primed with purple colored primer conforming to ASTM 656 immediately prior

to cementing PVC and CPVC pipe anitirfigs.
24.9 DRAINAGE PIPE CLEANTS

24.9.1 MATERIALS
Cleanouts shall be liquid and gas tight. Cleanout plugs shall be brass or plastic.

24.9.2 SPACING
Cleanouts shall be installed not more than 50 feet apart in horizontal drainage lines measured from

the upstream entranceof the cleanout.

24.9.3 UNDERGROUND DRAINBGEANOUTS
When installed in undergrounddrains, cleanouts shall be extended vertically to or above finished

grade either inside or outside of the building.

2494 CHANGE OF DIRECTION
Cleanouts shall be installed at eacfitting with a change in direction more than 45 degrees in the

building sewer, building drain and horizontal waste or soil lines. Where more than one change in
direction occurs in a run of piping, only one cleanout shall be required in each 40 feet of dmed
length of drainage piping.

24.9.5 ACCESSIBILITY
Cleanouts shall be accessible.

24.9.6 BASE OF STACKS
Accessible cleanouts shall be provided near the base of each vertical waste or soil stack.

Alternatively, such cleanouts shall be installed outside the building whin 3 feet of the building
wall.

24.9.6.1 BUILDING DRAIN ANDIBDING SEWER CONNEIN
There shall be a cleanout near the junction of the building drain and building sewer. This cleanout

shall be inside or outside of the building wall provided that it is brought p to finished grade or to
the lowest floor level.
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24.9.7 DIRECTION OF FLOW
Cleanouts shall be installed so that the cleanout opens to allow cleaning in the direction of flow of

the drainage line

24.9.8 CLEANOUT SIZE
Cleanouts shall be the same nominal size as the piffeey serve up to 4 inches. For pipes greater

than 4 inches nominal size, the minimum size of the cleanout shall be 4 inches.

24.9.9 CLEANOUT EQUIVALENT
A fixture trap or a fixture with an integral trap, readily removable without disturbing concealed

piping shall be acceptable as a cleanout equivalent.

24.10 SLOPE OF HORIZONTBRAINAGE PIPES

24.10.1 HORIZONTAL DRAINA&EBE SLOPE
Horizontal drainage piping shall be installed in uniform alignment at uniform slopes not less than ¥

inch unit vertical in 12 units horizontal (2 percent slope) for 2% inch diameter pipes or less, and
not less than 1/8h unit vertical in 12 units horizontal (1 percent slope) for diameters of 3 inches or
more.

24.11 UNDERGROUND SEWERPADRAIN PIPES

24.11.1 MATERIALS
Underground drain and sewer pifes shall be ashown in Table 251.

UNDERGROUND SEWER AND DRAIN PIPES

Material Referenced Standard
Copper or Copper Alloy ASTM B75, ASTM B88, ASTM B251
Vitrified Clay ASTMC425, ASTM C700
PVC Schedule 40 ASTM D2665, ASTM D2949, ASTM F891

Table24.1 8 Underground sewer and drain pipes

24.11.2 FITTINGS
Fittings shall be approved and compatible with the type of pipe being used and shall be of a sanitary

or DWV design for drainage and venting. Drainage fittings shall have a smoatkerior waterway of
the same diameter as the piping served. Drainage fittings shall have no ledges, shoulders or
reductions which can retard or obstruct drainage flow in the piping.

24.11.3 CESSPIT SEWER SIZES
Two separate building sewers are required forcesspitwaste disposal systemspne to convey the

discharge of all bathroom fixures (soil pipe) and onesewer pipe for kitchen and laundry fixture
discharges. The bathroom soil sewer pipe shall be no less than 4 inches in diameter. Kitchen and
laundry drainage shall be conveyed to the pit via a 3 inch or greater waste sewer pipe.

24.11.4 VENTED TRAP REQUIRED
A vented trgp shall be provided where the kitchen and/or laundry drain exits the building and

connects to the kitchen/laundry waste sewer pipeSee Fig 253 for construction details for the
vented trap.
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RUNNING TR/
(with vent offse

Vent Offse Double sanitary tees with cleanout |
%

%
Bathroom Soil Se\w To bathroom cess

Figure24-2 6 Running Trap Vent Offset

24.11.5 RUNNING TRAP & VENT
A running trap and vent are required on the bathroom (soil) sewer pipe. It shall be located at the

point where the soil pipe enters the cesspit. The veridn the running trap shall be a minimum of 3
inchesabove gradeand located on the building side of the trap. A cleanout plug shall be used on the
cesspit side of the trap.

24.11.6 OFFSETS TO RUNNIR&PTVENTS
Where vents are offset, a sanitary tee with cleanoytlug shall be positioned directly above the

running trap tee to connect the vent offset pipéFigure 25-2).

VENTED TRAP SYSTEM
(for kitcken/laundry drains)

From
kitchen ol _ B .
laundry Max. height above grafle" = 18
drain eMln. height above grade = 3
N Grade
3"x 2" wye —> To kitchen/laundry cess
Cleanout

Figure24-3 9 Kitchen/Laundry

24.11.7 DRAINAGE FOR SEWRAEHPOSAL SYSTEMERTHIAN CESSPITS
A single drainage system shall be permitted where septic tanks or sewer systems are used. An

inspection chamber shall be provided where the building sewer pipe connects to the sewer branch
within the property line. The running trap on the building sewer slall be omitted where the septic
tanks are not vented.
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24.12 ABOVE GROUND DRAINAG

24.12.1 MATERIALS
Above ground drainaye pipes shall be as showin Table 252.

Above Ground Drainage Piping

Material Referenced Standard
Copper or Copper Alloy ASTM B75, ASTM B88, ASBRS1, ASTM B306
Brass ASTM B43
PVC Schedule 40 ASTM D2665, ASTM D2949, ASTM F891

Table24.2 - Above Ground Drainage Piping
24.13 DRAINAGE, WASTE, VEKDWV) HORIZONTALRES AND BRANCHES

24.13.1 DEERMINING DRAINAEHETURE UNITS
The load on DWV system piping shall be computed in terms of drainage fixture unit (D.F.U.Jues

in accordancewith Table 25.3

Drainage Fixture Values for Various Plumbing Fixtures

Type of Fixture or Group of Fixtures Drainage Fixture UniValue

Bar Sink

Bathtub (with or without showerhead and or whirlpool attachme

Bidet

Clothes Washer Standpipe

Dishwasher

Floor Drain

Kitchen Sink

Lavatory

Laundry Tub

Shower Stall

Water Closet (1.6 gal. per flush)

Fullbath group with bathtub with or without shower head, 1.6 g4
toilet, lavatory

Half bath (1.6 gal. per flush water closet)

Kitchen group (dishwasher & sink)

WIN|PB] O [WINNFPINOININ|FIN|F-

Laundry group (clothes washer standpipe & laundry tub

Multiple bath groups:

\‘

1.5 baths

2 baths 8

2.5 baths 9

3 baths 10

3.5 baths 11

Table24.3 - Drainage Fixture Values for Various Plumbing Fixtures
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24.13.2 SIZING OF HORIZONDRAINAGE PIPES AIRBIBCHES

24.13.2.1 DFUO® S
The drainage pipes shall be sizeih accordance with the numb® | £ $ &5 éi@abldfmr4l EOOAA

Exception: The building drain shall be at least 4 inches in diameter

Maximum Fixture Units Allowed to be connected to Branches and Stacks

Internal Diameter of Pipe Total All owabl e
1% 3
26 6
2-Y6 00 12
36 20
46 160

A No water closets
Table24.4 - Maximum Fixture Units Allowed to be connected to Branches and Stacks

24.13.2.2 DRAINAGE STACK PIPES

30AAE DPEDPAO OEAI T AEAI AOCRBDhEKBEAEAO&EA]I ET AA AAANOAQC
pi Oi AET ¢ 1T AAO COAAOAO OEAT OEEO OAI OAh A 10 OOAA
the largest horizontal branch connected. The stack shall be vertical and not have any bendagee

than 45 degrees.

24.14 DRAINAGE FITTINGSXONNECTIONS

Changes in direction in drainage piping shall be made by the appropriate use of sanitary tees, wyes,
sweeps,and bends, or by a combination of the drainage fitings in accordancewith Table 255.

Fittings for Change in Direction
Change in Direction

IPARIS Q1= RTINS TR, HO\;;%ZZI e Xg:}"z?r:tg Horizontal to horizontal
Sixteenth bend yes yes yes
Eighth bend yes yes yes

vesdif 2 i_nch or Yes if 2 inch or smaller

Quarter bend (short sweep) yes smzllgirglli(ture fixture drainA

Long sweep yes yes yes
Sanitary tee yes no no
Wye yes yes yes
Combination wye & eighth bend yes yes yes

A Fitting only used for a single fixture
Table24 5 - Fittings for Change in Direction

24.15 PROHIBITED CONNECHN®

o

No fitting that incorporates a straight T branch shall be used as a drainage fitting.

No fitting or connection that has an enlargement chamber athat has a recess with a
ledge or shoulder, or that incorporates a reduction in pipe area shall be used.

c. No running threads, bands or saddles shall be used in a drainage system.

=3
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d. No drainage pipe or vent piping shall be drilled, tapped, burned or welded.

24.16 DEAD ENDS

Dead ends shall be prohibited except where necessary to extend a cleanout or as an approved part
of a rough in more than 2 feet in length.

24.17 CHANGE IN SIZE

The size in drainage piping shall not be reduced in the direction of flow. A 4 inch byirg&h water
closet connection shall not be considered a reduction in size.

24.18 SUMPS AND EJECTORS

24.18.1 LOCATION
Where practicable, sewage ejector equipment and sumps shall be located outside of the building.

24.18.2 DESIGN
A sewage ejector pump or grinder pump receivinghe discharge from a water closet shall have a

minimum velocity of 1.9 feet per second throughout the discharge piping to the point of connection
with a gravity building drain, gravity sewer or pressure sewer system. A non grinding pump shall

be capable opassing a 2 inch diameter solid ball and the discharge piping shall not be less than

2 inches in diameter. A check valve and a gate valve located on the discharge side of the check valve
shall be installed in the pump or ejector discharge piping betweethe pump or ejector and the
drainage system. Access shall be provided to such valves. Such valves shall be located above the
sump cover, or where the discharge pipe is below grade the valves shall be accessibly located
outside the sump below grade in an a®ss pit with a removable access cover.

Exception: Macerating toilet systems shall be permitted to have the discharge pipe sized in

AAAT OAAT AA xEOE OEA |1 AT OEZAAOOOAOGO EI.OOOOAOQEI T Oh

24.19 BUILDING DRAINS BBMGSEWER

Building drains which cannot be discharged to the sewer by gravity flow shall be discharged into a
tightly covered and vented sump from which the contents shall be lifted and discharged into the
building gravity drainage system by automatic pumping equipment.

24.20 FIXTURE TRAPS

24.20.1 GENERAL
Each plumbing fixture shall be separately trapped by a water seal trap. The vertical distance from
the fixture outlet to the trap weir shall not exceed 24 inches and the horizontal distance shall not
exceed 30 inches measured from the ager line of the fixture outlet to the center line of the inlet of
the trap. A fixture shall not drain into more than one trap prior to connecting to the vented trap or
running trap on the sewer pipes.
Exceptions:

a. This section shall nd apply to fixtures that have integral traps.

b. A single trap shall be permitted to serve two or three like fixtures limited to kitchen sinks,

laundry tubs and lavatories. Such fixtures shall be adjacent to each other and located within
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the same room with a continuous waste arragement. The trap shall be installed at the
center fixture where three fixtures are installed. Common trap fixtures shall not be more
than 30 inches apart.

c. Connection ofa laundry tub waste line into a standpipe for an automatic clothes washer
drain is permitted where the stand pipe is greater than 30 inches as measured from the trap
weir and the outlet of the laundry tub is less than 30 inches from the stand pipe trap.

24.20.2 DESIGN OF TRAPS

Fixture traps shall be self scouring. Fixture traps shall not have interior partitions, except where
such traps are integral with the fixture or where sich traps are constructed of ampproved material
that is resistant to corrosion and degadation. Slip joints shall be made with an approved
elastomeric gasket and shall be installed only on the trap inlet, trap outlet and within the trap seal.

24.20.3 TRAP SEALS
Each fixture trap shall have a trap seal of not less than 2 inches and not more thaméhies.

24.20.4 CLOTHES WASHER SPARD
The height of a clothes washer standpipe above the trap shall be a minimum of 18 inches and a

maximum of 42 inches above the trap weir.

24.20.5 TRASETTING AND PROTECTI
Traps shall be set level with respect to their water sealand shall be protected from siphonage,
aspiration or back pressure by an approved system of venting.

24.20.6 SIZE OF FIXTURE BRAP
Fixture trap size shall be sufficient to drain the fixture rapidly and not less than the size indicated in

Minimum Trap Sizes foFixtures

Plumbing Fixture Trap Size (minimum inches)
Bathtub 1-Y
Bidet 1-1/4
Clothes washer stand pipe 2
Dishwasher (on separate trap) 1-1%
Floor drain 2
Kitchen sink (with or without dishwasher) 1-1%
Laundry tub 1-1%
Lavatory 1-1/4
Shower (based atotal flow rate through shower heads and body sprays)
5.7 gpm or less 1-%
More than 5.7 gpm up to 12.3 gpm 2
More than 12.3 gpm up t85.8 gpm 3
More than 25.8 up to 55.6 gpm 4
Water closet Fixture specific

Table24.6 - Minimum Trap Sizes for Fixtures
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25 VENTS

25.1 TRAP SEAL PREVENTION

The plumbing system shall be provided with a system of vent piping that will permit the admission
and emission of air so that the seal of any fixture trap shatlot be subject to a pneumatic pressure
differential of more than 1 inch of water column.

25.2 VENTING REQUIRED

Every trap and trapped fixture shall be vented in accordance with one of the venting methods
specified in this section

25.3 LIMITATIONS

The plumbing ventsystem shall not be used for purposes other than the venting of the plumbing
system.

25.4 TERMINATION

Vent pipes shall extend a minimum of 6 inches above the high side of the penetration through the
roof.

25.5 LOCATION OF VENT THERIAL

Vent terminals shall not be leated beneath doors, windows or other openings, nor shall a vent
terminal be within 5 feet horizontally of an opening to the interior unless it is at lease feet above
the top of such opening. Side wall vent openings shall be protected to prevent birdsrodents from
entering or blocking the vent opening.

25.6 VENT CONNECTIONS AKERADES

All individual branch and circuit vents shall connect to a stack vent, vent stack shall extend to the
open air.

Exception: Individual vents shall be permitted to terminate at an air admttance valve in
accordance with Section 26.13.

25.7 GRADE

Vent and branch vent pipes shall be graded, connectednd supported to allow moisture and
condensate to drain back to the soil or waste pe by gravity.

25.8 VENT CONNECTION TGRBINAGE SYSTEM

Every dry vent connecting to a horizontal drain shall connect above the centerline of the horizait
drain pipe as shownin Fig 26.1.
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Dry Vent Connection Above Horizontal

et )0 ()

Incorrect Correct
Figure25-1 - Dry Vent Connection to Horizontal Drain

25.9 VERTICAL RISE OF VENT

Every dry vent shall rise vertically to a minimum of 6 inchegbove the flood level rim of the highest
trap or trapped fixture being served.

25.10 FIXTURE VENTS

25.10.1 DISTANCE OF TRAPMRENT
Each fixture vent shall have a protective vent located so that the slope and the developed lengfth

the fixture drain from the trap weir to the vent fitting are within the requirements set forth in Table
26.1.

Exception: The developed length of the fixture drain from the trap weir to the vent fitting for self
siphoning fixtures such as water closets shall not be limited.

Maximum distane@ of fixture trap from vent

Size of trap (inches) Slope Distance from trap (feet)
1-1/4 1J 6 5
1-Y 1J 6 6
2 1J 6 8
3 1/ 86 12
4 1/ 86 16

Table25.1 - Maximum distance of fixture trap from vent

25.10.2 FIXTURE DRAINS
The total fall in a fixture drain resulting from pipe slope shall not exceed 1 pipe diameter, nor shall

the vent pipe connection to a fixture drain, except for a water closgbe below the trap weir.

25.10.3 CROWN VENT
A vent shall not be installed within 2 pipediameters of the trap weir.

25.11 TYPES OF VENTING MEIDS

25.11.1 INDIVIDUAL VENT
Each trap and trapped fixture is permitted to be provided with an individual vent. The individual

vent shall connect to the fixture drain of the trap or trapped fixture being vented.
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25.11.2 COMMON VENT
A shared vent can be used for no more than 2 traps or trapped fixtures located on the same floor

level. Where connected at the same level, the vent connection shall be at the interconnection of the
fixture drain or downstream of the interconnedion. Where the fixture drains connect at different
levels, the vent shall connect as a vertical extension to the vertical drain. The vertical drain pipe
connecting the two fixture drains shall be considered the vent for the lower fixture drain and shall
be sized accordingly:

Common Vent Sizes

Pipe size (inches) Maximum discharge from upper fixture drédifu)
1% 1
2 4
2% -3 6

Table25.2 - Common Vent Sizes
25.11.3 WET VENTING

25.11.3.1 HORIZONTAL WET VERHRMITTED
Any combination of fixtures within two bathroom groups located on the same floor levels

permitted to be vented by a horizontal wet vent. The wet vent shall be considered the vent for the
fixtures and shall extend from the connection of the dry vent alonthe direction of flow in the drain
pipe to the most downstream fixture drain connection. Each fixture drain shall connect horizontally
to the horizontal branch being wet vented or shall have a dry vent. Only the fixtures within the
bathroom group shall canect to the wet vented horizontal branch drain. Any additional fixtures
shall discharge downstream of the horizontal wet vent.

25.11.3.2 VENT CONNECTIONS
The dry vent connection to the wet vent shall be an individual vent or common vent to the lavatory,

bidet, shower stall or bath tub. In vertical wet vent systems, the most upstream fixture drain
connection shall be a dry vented fixture drain connection. In horizontal wet vent systems, not more
than one wet vented fixture drain shall discharge upstream of the dry veed fixture drain
connection.

25.11.3.3 SIZE
Horizontal and vertical wet vents shall be of a minimum size as specifiéa Table 26.3 basedon the

fixture unit discharge into the wet vent. The dry vent serving the wet vent shall be sized based on
the largest required diameter of pipe within the wet vent system served by the dry vent.

Wet Vent Size

Wet Vent Pipe Size (inches) Fixture UniLoad (dfu)
1-Y% 1
2 4
2-Y> 6
3 12
4 32

Table25.3 - Wet Vent Size
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25.11.3.4 VERTICAL WET VENRNMETED

A combination of fixtures located on the same floor leve$ permitted to be vented by a vertical wet
vent. The vertical wet vent shall be considered the vent for the fixtures and shall extend from the
connection of the dry vent down to the lowest fixture drain connection. Each wet vented fixture
shall connect indgendently to the vertical wet vent. All water closet drains shall connect at the
same elevation. Other fixture drains shall connect above or at the same level as the water closet
fixture drains. The dry vent connection to the vertical wet vent shall be amdividual or common
vent serving one or two fixtures.

25.11.3.5 TRAP WEIR TO WET WYHNSTANCES
The maximum developed length of wet vented fixture drains shall complyith Table 26.1.

25.11.4 WASTE STACK VENT

25.11.4.1 GENERAL
A waste stack shall be considered for all the fixturesigstharging to the stack where installed in

accordance with the following:

1 The waste stack shall be vertical and both horizontalral vertical offsets shall be
prohibited between the lowest fixture drain connection and the highest fixture drain
connection tothe stack.

1 Every fixture drain shall connect separately to the wastetack.

9 The stack shall not receive the discharge of water closets or urinals.

25.11.4.2 STACK VENT
A stack vent shall be installed for the waste stack. The size of the stack vent shall notdss [than

the size of the waste stack. Offsets shall be permitted in the stack vent and shall be located at least 6
inches above the flood level rim of the highest fixture. The stack vent shall be permitted to connect
to other stack vents and vent stacks.

25.11.4.3 WASTE STACK SIZE
The waste stack shall be sized based on the total discharge of the stack and the discharge within a

branch interval in accordancewith Table 26.4. The waste stack shall be the same size throughout
the length of the waste stack.

WasteStack Vent Size

Maximum number of fixture units (dfu)
Stack Size(inches) Total discharge into 1 branc|  Total discharge for stack
interval
1-Y5 1 2
2 2 4
2-%> No limit 8
3 No limit 24
4 No limit 50

Table25.4 - Waste Stack Vent Size
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25.11.5 CIRCUIT VENTING

25.11.5.1 GENERAL
A maximum of eight fixtures connected to a horizontal branch drain shall be permitted to be circuit

vented. Each fixture drain shall connect horizontally to the horizontal brartt being circuit vented.
The horizontal branch drain shall be classified as a vent from the most downstream fixture drain
connection to the most upstream fixture drain connection to the horizontal branch.

25.11.5.2 VENT CONNECTION
The circuit vent connection shall belocated between the two most upstream fixture drains. The

vent shall connect to the horizontal banch and shall be in accordance with Section 267626.9.The
circuit vent pipe shall not receive the discharge of any soil or waste.

25.11.5.3 SLOPE AND SIZE 6BRIZONTAL BRANCH
The maximum slope of the vent section of the horizontal branch drain shall be one unit vertical in

12 units horizontal (8 percent slope). The entire lengthof the vent section of the horizontal branch
drain shall be sized for the total dainage discharge to the branch in accordanaeith Table 25.4

25.11.5.4 ADDITIONAL FIXTURES
Fixtures other than the circuit vented fixtures are permitted to discharge to the horizontal branch

drain. Such fixtures shall be located on the same floor as the circuit wed fixtures and shall be
either individually or common vented.

25.11.6 COMBINATION WASTEHOAKRENT SYSTEM

25.11.6.1 GENERAL
A combination waste and vent system shall not serve fixtures other than floor drains, stand pipes,

sinks, lavatories and drinking fountains. A combination waste and vent system shall not receive the
discharge of a food waste grinder.

25.11.6.2 INSTALLATION
The onlyvertical pipe in a combination waste and vent system shall be the connection between the

fixture drain and the horizontal combination waste and vent pipe. The maximum vertical distance
shall be 8 feet.

25.11.6.3 SLOPE
The horizontal combination waste and vent pipeshall have a maximum slope of ¥ unit vertical in

12 units horizontal (4 percent slope).The minimum si@e shall be in accordancewith Section
25.10.1

25.11.6.4 CONNECTION
The combination waste and vent pipe shall connect to a horizontal drain that is vented or a ven

shall connect to the combination waste and vent. The vent connecting to the combination waste and
vent pipe shall extend vertically to a minimum of 6 inches above the flood level rim of the highest
fixture being vented before offsetting horizontally.

25.11.6.5 VEN SIZE
The vent shall be sized for the total fixture unit load in accordanceith Section 26.121
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25.11.6.6 FIXTURE BRANCH ORINR
The fixture branch or fixture drain shall connect to the combination waste and vent within a

distance specifiedin Table 261. Thecombination waste and vent pipe shall be considered the vent
for the fixture.

25.11.6.7 SIZE
The minimum size of a combination waste and vent pipe shall be in accordangih Table 26.5.

Size of Combination Waste and Vent Pipe

Maximum numberof fixture units (dfu)
Diameter of Pipe (inches) | Connecting to a horizontal brany Connecting to a building drain ¢
or stack sub drain
2 3 4
2-% 6 26
3 12 31
4 20 50

Table25.5 - Size of Combination Waste and Vent Pipe

25.11.7 ISLANFIXTURE VENTING
This venting system shall not be permitted for fixtures other than sinks (with or without food waste

grinders or dishwashers) and lavatories.

25.11.7.1 VENT CONNECTION
The island fixture vent shall connect to the fixture drain as required for amdividual or common

vent. The vent shall rise vertically to above the drainage outlet of the fixture being vented before
offsetting horizontally or vertically downward. The vent or branch vent for multiple island fixtures
shall extend to a minimum of 6 iches above the highest island fixture being vented before
connecting to the outside vent terminal.

25.11.7.2 VENT INSTALLATIONBG® THE FIXTURE FDOE&VEL RIM
The vent located below the flood level rim of the fixture being vented shall be installed as required

for drainage piping contained n this Chapter The vent shall be sized in accordanasith Section
26.12.1 The lowest point of the island fixture vent shall be connected full size to the drainage
system. The connection shall be to a vertical drain pipe or the top half of a horizontal drain pipe.
Cleanouts shall be provided in the island fixture vent to permit rodding of all vent piping located
below the flood level rim of the fixtures. Rodding in both directions shall be permitted through a
cleanout.

25.12 VENTPIPE SIZING

25.12.1 SIZE OF VENTS

The minimum required diameter of individual vents, branch vents, circuit vents, vent stacks and

stack vents shall be at least one half the required diameter of the drain served. The required size of

the drain pipe shall bedetermined in accordance with this Chapter. Vent pipes shall not be less than

1p7t16 ET AEAI AOAO8 6AT OO0 AQAARAARAAETI ¢ tn AAAO ET AAO
pipe size for the entire developed length of the vent pipe.
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25.12.2 DEVELOPED LENGTH
The developed length of individual, branch and circuit vents shall be measured from the farthest

point of vent connection to the drainage system to the point of connection to the vent stack, stack
vent or termination outside the building.

25.12.3 BRANCH VENTS
Where branch vents are connected to a common branch vent, the common branch vent shall be

sized in accordance with this section, based on the size of the common horizontal drainage branch
that is or would be required to serve the total drainage fixture unit (dfu)oad being vented.

25.13 AIR ADMITTANCE VAL®E

25.13.1 WHERE PERMITTED
Individual air admittance valves shall be permitted and installed in accordance with this section.

25.13.2 LOCATION
Individual air admittance valves shall be located 4 inches above the fixture drain beingnted.

25.13.3 SIZE
The air admittance valve shall be rated for the size of the vent to which the valve is connected.

25.14 VENT REQUIRED

Within each plumbing system, a minimum of one stack vent or vent stack shall extend outdoors to
the open air.

25.15 GRAY WATER RECYNIGISYSTEMS

25.15.1 PERMITTED
Gray water recycling systems shall be permitted where they meet the requirements contained in

Appendix C of thdnternational Plumbing Code 2012
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26 CESSPITS

26.1 GENERAL

All grey and soil water shall be connected to sewer or private sewage disposal system as directed
by the Department of Health. Where cesspits are permitted, they shall be sited and constructed in
accordance with this chapter.

26.2 PERMITS AND INSPEONS

Where new cesspits are being constructed or existingnes are being altered or rebuilt, a permit
shall be obtained from the Building Official. Prior to excavation, the setting out shall be inspected
and approved by the Environmental Health Officer. After excavation is completed, the final
determination of the required method of construction of the cesspitvalls (as per Section 278) shall

be at the discretion of the Building Official and will depend on site conditions. An inspection shall be
requested prior to any construction commencing on the cesspit wallsThe Environmental Health
Officer shall be contacted to inspect the excavation of the cesspit to determine if suitable soil
drainage will take place. In addition, the Environmental Health Officer shall be called upon final
construction of the cesspit andall drainage piping shall be inspected prior to concealing/covering

up.
26.3 DRAINAGE INTO CESS8I

Cesspits shall comprise of two compartments sepated by a solid dividing wall:one compartment
for the disposal of liquid waste from kitchen and laundry fixtures and the other for the disposal of
drainage from bathroom fixtures. Storm water, outside shower drains and pool water shall not
discharge into the cesspit.

26.4 SIZE

Each cesspit compartment shall have a plan area of not less than 24 sq. feet and a depth bless
than 6 feet below the invert of the lowest sewer pipe for houses up to 4 bedrooms (144 cubic feet).
Houses larger in size than this shall have the size of the pit increased proportionately, in accordance
with the following formula:

For each addition al bedroom over four add an additional 6 square feet of plan area per
compartment. (36 cubic feet per additional bedroom)

26.5 LOCATION

The cesspits shall be located as follows (NOTE: Distances are to be measured horizontally to the
inside wall of the cesspit):

10 feet from a boundary line

10 feetfrom the outside wall of a building including covered porches
20 feet from the outside face of a potable water tank wall;

20 feet from the outside face of a swimming pool wall;

20 feet from a well;

® o oo

Page]|259



Bermuda Residential Building Cod(i 2014

f. 10 feet from theedge of a road (Note: Cesspits adjacent to a public highway will be subject
to review by the Highways Division of the Ministry of Public Works and more stringent
requirements may be applied)

g. 40 feet from the mean high water level and a minimum of 4 feeff matural ground between
the floor of the cesspit and the mean high water level;

h. In solid ground and not fill; and,

i. Away from rock cut faces that extend below the level of the cesspit, where seepage may
occur even though setback is satisfied. The allowabtiistance shall be at the discretion of
the Department of Health.

Exception: A cesspit may be located closer than 20 feet from a water tank or pool provided that the
top of the pit is below the bottom slab of the pool or tank.
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Figure26-1 - Allowable cesspit location
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26.6

CESSPIT TOP SLABS

Cesspits shall be provided with a concrete cover reinforced in accordanegth Table 27.1 and 27.2.

The cover to the reinforcing from the bottom of the slab shall be iaches. The slab shall extend 12
inches beyond the edge of the pit on all sides where the pit is constructed in sound rock with the
sides unfaced. Where the walls of the cesspit are constructed with masonry in accordance with

section 27.8, theslabs shallbear on the full width of the walls.

26.7

ACCESS

The concrete cover shall be provided with an access with a minimum clear opening of 18 incth&

inch centrally located in each chamber of the cesspit. The access cover shall be air tight and
constructed of coneete or cast iron. Where cesspits are located more than 2 feet below finished

grade, a 4 inch diameter pump out access pipe shall be cast in the slab and extended to grade level.
A cleanout plug shall be provided and finished with a brass plate if locateghder hard surfacing.

26.8

Where the walls are cut in sound hard rock, the sides of the cesspit may be left unfaced. Otherwise,
the cesspit walls shall be constructed of 8 inch concrete masonry walls. The block cells shall be

CESSPIT WALLS

staggered 2 inches esry 2nd masonry unit to provide weepholes to allow for the effective seepage

of soil and waste water through the walls of the cesspit. The foundation of the walls shall be a

minimum of 12 inches wide x 8 inches deep concrete.

26.9

Any proposal to use this type of system in lieu of a cesspit shall require approval by the Department
of Healthand the Environmental Engineer.

26.10

SEPTIC TANK WITH BEHOLE OBAND FILTER

BACKFILLING BEHIND'B

The backfill behind a cesspit that has been constructed with block wallshould be placed with

course gravel immediately adjacent to the wall followed by a layer of sand then soil. The layers of

gravel and sand should be a minimum of 6 inches in width.

Cesspit top construction 606 t
Bar Size Maximum allowable span ofslab for bar spacing of:
12 inch 10 inch 8 inch 6 inch
T12 4 feet 4 feet 6 inches 5 feet 6 inches 6 feet 6 inches
T16 6 feet 7 feet 8 feet N/A
Table261-Cesspit top construction 66
Cesspit op construction 86 thick
Bar Size Maximum allowable span of slab for bar spacing of:
12 inch 10 inch 8 inch 6 inch
T12 6 feet 6 inches 7 feet 8 feet 9 feet 6 inches
T16 8 feet 9 feet 10 feet 11 feet
Table262-Cesspit top construction 86
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Notes:

1. The reinforcing specified in Tal#@.1 is the main span steel (short span) and shall be placed 2
inches from the bottom of the slab.
2. A minimum transverse distribution st®ipcising of T 10 bars at 10 inch c/c for 6 inch slabs and
T 12 bars at 12 inch c/c for 8 inch slabs shall be placed in the long span direction. This steel shall
be placed on top of the main steel.
3. The reinforcing specified in the above tables will beicsefit to allow for the parking of
passenger vehicles above the cesspits as well as temporary access of service vehicles, delivery
trucks and the like over cesspits under driveways.

26.11 PRECAST CONCRETEPIT

The size of precast concrete cesspits shall meetaliequirements of section 27.4 for the number of
bedrooms served. Structural details of the pits shall be provided to the Building Official for their
suitability under driveways and parking areas.

Reinforced concrete cesspit 1
as per tables 25.1a and 25.1

Each compartment must hav
access cover a min. of 18 inc
x 18 inches clear opening

Running trag
with vent
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Bathroom Soil Sew:

Solid rockcut or staggery .

blockwall. Where
blockwalls are used,
weephdes must be
provided.

Solid block divide
wall between
compartments
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Figure26-2 - Cesspit Construction
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27 WATER SUPPLY & DISTRIBUTION

27.1 GENERAL

Dwelling units shall be supplied with potable water in the amounts and pressures specified in this
chapter. In a building where both a ptable and non potable water distribution system is installed,
each system shall be identified by color marking, metal tag or other appropriate method. Any non
potable outlet that could inadvertently be used for drinking or domestic purposes shall be posted

27.2 WELLS

Well water shall only be used to supply water closets, washing machines and outdoor hose bibs
used for irrigation. The use of well water as potable water is prohibited unless the prior written
approval of the Department of Health is obtained in writing. Wier treatment systems such as
reverse osmosis units or chlorination units are required to be licensed by th&nvironmental
Authority and the Department of Health.

27.3 CROSS CONNECTIONS

Connections shall not be made to a potable water supply in a manner thatut contaminate the
water supply or provide a cross connection between a supply and a source of contamination unless
an approved backflow prevention device is provided. Private well connections to the potable water
supply shall be provided with a backflowpreventer with intermediate atmospheric vent to prevent
well water from supplying the potable water system.

27.4 CONNECTIONS TO POTABMAINS WATER SUHS.

Permission shall be obtained from the mains water provider to connect a private tank water system
directly with their potable mains supply. An approved method of backflow prevention shall be used.

27.5 SOLAR WATER HEATISGSTEMS

The potable water supply to solar systera shall be equipped with a backflow preventer with
intermediate atmospheric vent complying with ASSE 1012 or a reduced pressure principle
backflow preventer complying with ASSE 1013. Where chemicals are used, the potable water
supply shall be protected by a reduced pressure principle backflow preventer.

Exceptions: Where all solar system piping is prt of the potable water distribution system and all
components are listed for potable water use, cross connection protection measures shall not be
required.

27.6 HOT WATER REQUIRED

Hot water shall be supplied to kitchen sinks, lavatories, bath tubs, showersauindry tubs and
washing machines.

27.7 MINIMUM SIZE OF WARESERVICE PIPE

The minimum size of the water service pipe shall be % inches. The size of the water service mains,
branch mains and risers shall be designed in accordance with the International Plumbir@ode
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2012 or other design methods conforming to acceptable engineering practice and approved by the
Department of Health.

27.8 PRESSURE

27.8.1 WATER SUPPLY SYPHSUSN CRITERIA
The water service and water distribution systems shall be designed and pipe sizes shal selected

such that under conditions of peak demand, each fixture is supplied with sufficient water pressure
to operate as required without fluctuations that may impair performance.

27.8.2 BUILDING SUPPLY
The minimum static pressure at the pump discharge shalbe 20 psi for a single storey

residence and 30 psi for a 2 storey building.

27.8.3 OUTLET DISCHARGE
The minimum pressure at the point of outlet discharge shall not be less than 8 psi except where the

fixture is designed to operate at a higher pressure.

27.9 FIXTURBVATER SUPPLY PIPES

The minimum size of fixture water supply pipes shall be iaccordance withTable 28 1.

Minimum Size of Water Supply Pipes for Plumbing Fixtures

Plumbing Fixture Minimum Pipe Size
Bathtub % inch
Bidet E inch
Dishwasher Y inch
HoseBibs % inch
Kitchen Sink % inch
Lavatory E inch
Sink Y inch
Shower Y inch
Washing Machine % inch
Water Closet E inch

Table27.1 - Minimum Size of Water Supply Pipes for Plumbing Fixtures
27.10 MAXIMUM FLOW

All water outlets shallrestrict the flow rate to a maximum of 2.5 gallons per minute at 80 psi. Water
closets should use a maximum of 1.6 gallons per flush.

27.11 VALVES

Shut off valves shall be provided at each fixture supplied with water in a building. An accessible
main shut off valve located near the pump discharge shall be provided for each dwelling unit.
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27.12 TRENCHING

Trenching, pipe installation and backfilling shall be in accordance with the provisions ofections
24.5.1 and 24.5.2Water service pipe is permitted to be locatedn the same trench with a building
sewer provided such sewer is constructed of materials approved for underground draige
provided in Section 25.12.1. If the buildings sewer pipe is constructed of vitrified clay, copper or
copper alloy as listed in Table 3.1, then the water service pipe shall be separated from the building
sewer by a minimum of 5 feet measured horizontally of undisturbed or compacted earth or placed
on a solid ledge of at least 12 inches above and to one side of the highest point of theesdine.

27.13 APPROVED WATER SEEY/AND DISTRIBUTIGNWE MATERIALS

All water supply and distribution pipes shall be non corrosive, lead free (<8% lead content) and
shall conform to the relevant ASTM standards. The water pipe shall have a minimum pressure
rating of 100psi at 180 degrees F. The following materials listeth Table 26.2may be used for
water supply and distribution:

Water Service & Distribution Piping

Material Referenced Standard
Copper or Copper Alloy ASTM B42, ASTM B302
CPVC (Chlorinateablyvinyl chloride) ASTM D2846, ASTM F441, ASTM F442
PVC Schedule 40 ASTM D1785, ASTM D2241, ASTM D2672
Brass ASTM B43

Table27.2 - Water Service & Distribution Piping
27.14 SOLVENT CEMENT PRRME

All joints must be primed with purple colored primer conforming to ASTM 656 immediately prior
to cementing PVC and CPVC pipe and fittings.

27.15 TESTING

The entire water distribution system must pass tsting requirements contained in Section 24.3.1.

27.16 FLUSHING AND DISINFHON OF THE POTABMATERSYSTEM

Prior to occupancy, the entire water distribution system shall be flushed with potable water to
remove debris, stagnant water and solvent odours. The water shall be free of objectionable smells.
Disinfection of the water system is strongly recommened and can be achieved by adding 3 or 4 oz
of 5.25% unscented household bleach per 1000 gallons of water which should provide a residual of
1 part per million. The tank must be clean and the water clear and free of suspended solids for
maximum effect. Mixthe chlorine well by agitating the water with a bucket and rpe. Bleed all
outlets until a chlorine scent is detected and let stand for at least 24 hours.

27.17 WATER HEATERS

27.17.1 SEPARATE DWELLINGJN
Each separate dwelling unit shall have its own water heater #t supplies only the fixtures within

the unit.

Page]|265



Bermuda Residential Building Cod(i 2014

27.17.2 PRESSURE
Tanks shall be rated for a minimum pressure of 125psi.

27.17.3 WATER HEATER VALVE
A readily accessible fullway valve shall be installed on the cold supply pipe to each water heater at
or near the water heater

27.17.4 RELIEF VALVES
All water heaters shall be protected with temperature and temperature pressure relief valves.

Temperature relief valves shall be set at a maximum of 210 degrees F. Pressure relief valves shall
be set a maximum of the pressure rating of theater heater or 150psi, whichever is less.

27.17.5 REQUIREMENTS FOBHARGE PIPE
The discharge piping serving a pressure relief valve, temperature relief valve or combination valve
shall:
1. Not be directly connected to the drainage system.
2. Discharge through an aigap located in the same room as the water heater.
3. Not be smaller than the diameter of the outlet of the valve served and shall discharge full
size to the air gap.
Serve a single relief device and shall not connect to piping serving any other relief valve
Discharge to the floor, to an indirect waste receptor or to the outdoors.
Discharge in a manner that does not cause personal injury or structural damage.
Discharge to a termination point readily observable by the building occupants.
Not be trapped.
Beinstalled to flow by gravity.
10. Not terminate more than 6 inches above the floor or waste receptor.
11. Not have a threaded connection at the end of the piping.
12. Not have valves or tee fittings.
13. Be constructed of copper, CPVC or galvanized steel

© 0N T

27.17.6 LABELING
All water heaters shall bear the label of an approved agency. The maximum allowable working
pressure shall be clearly marked.

27.17.7 LOCATION
Water heaters shall be located and connected so as to provide access for maintenance, servicing

and replacement.

27.17.8 TEMPERATURE TROLS
All water heaters shall be equipped with automatic temperature controls capable of adjustment.

27.17.9 INSTALLATION
7A0A0 EAAOAOO OEAI1T AA ET OOAI T AA ET AAAT OAAT AA
in accordance with the National ElectricCode.
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Sizing of Water Heaters (US gallons)

Number of Number of Bedrooms

Bathrooms 1 2 3 4 5 or more
181% 20 20 30 40 40
2t02 v 20 30 40 40 50

3 or more 30 40 50 50 60

27.17.10 GAS FIRED WATER HRAT
Gas fired water heaters shaltomply with the requirements of the Bermuda Electrical Codand be

ET OOAI 1 AA OOOEAOI U ET AAAT OAAT AA xEOE OEA | Al OFAA

27.17.10.1SIZE
The minimum size of water heatersshall be in accordance wih Table 28.3.

Table27.3 - Sizing of Water Heaters (US gallons)
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28 WATER TANKS

28.1 GENERAL

Water storage shall be in accordance with the Public Health Act 1949 and the Public Health (Water
Storage) Regulations 1951 and any subsequent amendments.

28.2 CATCHMENT

A roof must have at least four fifths of its area adequately guttered to catch rain water.

28.3 MINIMUM DEPTH

A potable water tank shall not be less than 4 feet in depth measured internally.

28.4 HEIGHT ABOVE GROUNTATER

The bottom slab of the tank shall be at least 2&t above the mean high water level.

28.5 STORAGE CAPACITY

The size of the tank (in imperial gallons) shall be such that it can contain at least 8 times the plan
roof area (in sg. feet)between the floor of the tank (excluding the sump) and the lowest level of
overflow discharge. [To calculate the required size of the water tank in cubic feet, note that 1 cubic
foot equals 6.25 imperial gallons]

Volume of Plan Area
I 8
Water Tank g : x of Roof
(imperial gallons) o et (in square feet)
28.6 DRAINAGE PIPES ABOVMEATER TANKS OR POTIABWATER COLLECTION

AREAS

No soil, waste, vent or drainage pipe shall beositioned so as to run through, over or on top of any
water storage tank or potable water collection area.

Exception: Where soil or waste drain pipes are installed in blockwork walls that are situated
around the perimeter of a water tank, the pipe shalexit the wall a minimum of 2 feet above the
tank top. The block wall must be solid filled with concrete to a height of 2 feet above the tank top,
for a horizontal distance of at least 2 feet either side of the drain pipe.
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28.7 ACCESS

Tanks shall be provided wih an gpening not less than 18in x 24inn area.The access hatch shall be
of galvanised or cast iron and shall be water tight. Access hatches shall be raised above grade and
located so as to exclude surface run off.

28.8 VENTILATION

Any ventilation openings tothe tank space shall be screened to prevent the entry of insects.

28.9 OVERFLOW

I OOEOAAIT A T OAOA&EIT x OEAI1T AA DOl OEAAA OEAO AEOAEA
manner as to not cause any dampness problems with any dwelling unit. The overflo OEAT 1 AA A
minimum internal diameter pipe and shall discharge water beyond the wall line of the building. The

overflow shall not cause any nuisance to a neighboring property. The opening to the tank space

shall be screened to prevent the entry of insgs. The overflow shall be placed a sufficient height

above the ground to prevent any surface water entering the tank. Where it is not possible to locate

a tank overflow pipe above grade, it shall be directed to a soakaway pit of suitable size. The
soakaway pit shall be used only for the overflow of tank water and the inlet pipe shall be fitted with

a backwater valve.

28.10 SEPARATION OF POTABWATER TANKS

A potable water tank shall not share a common wall with any tank containing non potable water.

28.11 SEPARATEANKS REQUIRED

Each independently owned dwelling unit shall have its own water tank.
Exception: Independently owned dwelling units shall be permitted to share a tankvhere it is not
structurally feasible to constuct independent water tanks, and:

a. asupplemental water supply is provided, and,

b. AAAE OT EO80O DI BAepdrafely mehed O OODDI U

28.12 APARTMENT HOUSE DEWPMENTS

Every dwelling unit in an apartment house shall be provided with a water meter that is readily
accessible.

Exception: Water meters ae not required where the owner occupies a dwelling unit in an
apartment house consisting of no more than 2 units.

28.13 METAL DECKS PROHHEHITOVER TANKS

Metal deck floor systems shall not be used over water tanks.

28.14 CONSTRUCTION OF WATEANKS

28.14.1 SLABS
The concrée slab for the water tank shall be laid in sound hard foundation material as described in

Chapter 6.The slab shall be a minimum of 6 irfees thick and reinforced with A98 if found on rock
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or A193 mesh if founded on sand. The edges of the slab shall beck@ned and reinforced to comply
with the requirements of Table 6.1. Thelab shall be sloped to a sump.

28.14.2 SUMPS

A sump shall be constructed in each water tank compartment to enable the tank to be cleaned out.
The minimum size of the sumps shall be 2 feet xf2et x 6 inches deep. The sump shall as far as
practical be located under the tank access and the floor of the tank shall be sloped towards the
sump.

28.14.3 DIVIDING WALL
Each water tank shall have at least one dividing wall to allow an uninterrupted watesupply while

the tank is being cleaned.
Exception: A dividing wall is not required for dwellings with more than one potable water tank.

28.14.4 TANK WALLS

28.14.4.1 GENERAL
The walls shall be constructed of concrete masonry, solid filled and plastered to prevent leaks.

28.14.4.2 IN GROUND WATER TANKS
The walls for in ground water tanks up to 12 feet in height shall be constructed of a minimum of 10

inch blockwork. Once the walls and the floor over them have been constructed, the excavation
around the walls shall be backfilled with aminimum of 1500PSI concrete, between the rockcut and
the tank walls. Alternatively, tanks may be constructed with a minimum of 12 inch thick walls of
rubble concrete where the cuts surrounding the tank are in sound hard rock.

28.14.4.3 OUT OF GROUND WATERNKS
Where the wall of the water tank is unsupported soil it shall be constructed in accordance with

Table 291.For heights over 7 feet, design by a registered engineer will be required.

28.14.4.4 PIASTERING/RENDERINGTANK WALL
The inside of the water tank shall receivea minimum % inch of plaster. The plaster coating shall be

applied in a continuous operation around the entire tank walls. The plaster shall be proportioned to
1 part cement: 2 parts sand.

28.14.4.5 WATERPROOF COATINGS

The plastered walls shall receive a coating oement wash. Any additional coating of material that
the applicant wishes to apply to the inside of the water tank shall be compatible for use with
potable water and shall be subject to the approval by the Department of Health.

Above Ground Water Tank Wallonstruction

Height of Wall 106 Holl ow BI 126 Holl ow BI
Up to 4 feet T 12 @ 48 inches c/c T 12 @ 48 inches c/c
5 feet T 12 @ 32 inches c/c T 12 @ 32 inches c/c
6 feet T 16 @ 32inches c/c T 16 @ 24 inches c/c
7 feet N/A T 16@ 24 inches c/c

Table28.1 - Above Ground Water Tank Wall Construction
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Notes:

1. The wall height referred to is the distance that the water tank is above grade level measured
to the underside of the floor overthe water tank.

2. With reinforced masonry the bars shall be placed vertically in the center of the cells. The
reinforcing shall be turned a minimum of 24 inches into the slab below and 18 inches into
the slab above. Minimum lap length of the reinforcing barshall be in accordance withlrable
13.2.

3. This table is only applicable when the floor over the water tank is constructed of a concrete
slab.

4. All cells of the masonry walls shall be solid filled with concrete.

5. N/A means not applicable.

6. For the alternative imperial reinforcing sizes to the metric sizes shown in the table, see
Table 13.3

7. For above ground heights above 7 feet, a registered engineer shall be consulted.

28.15 SAFETY OF WATER TANKCAVATIONS

All excavations for water tanks shall be kept covered at laimes until the permanent flooring has
been installed over them. The covers shall be suitable to withstand a minimum point load of 300 Ib.
Alternatively a barrier in accordancewith Section 341 shallbe erected to totally enclose the tank
excavation andprevent accidental falls.

28.16 PREVENTION OF STANK WATER

No standing water shall be allowed to accumulate in partially finished water tanks due to the
potential occurrence of mosquito breeding.

28.17 NON CONCRETE WATERNKS

Potable water tanks that areconstructed of material other than concrete must be approved by the
Department of Health.
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29 RAINWATER DRAINAGE

290.1 GENERAL

A roof must have at least four fifths of its roof adequately guttered to catch rain water. Roofs shall
be installed with gutter stones or glides to direct the rainwater to drain pipes.

29.2 STRAINERS

Roof drains should have strainers extending not less than 4 inches above the surface of the roof.

29.3 SIZE OF RAINWATERPES

The size of these drains shall be based on the maximum projected roof area in accordance with
Tables30.1 and 302. The rainfall intensity for Bermuda used to size these drains is 5 inches per
hour based on a 100 year return period. The minimum size for ukerground rainwater piping shall

be 3 inches internal diameter.

Size of Vertical Rainwater Leaders

Internal Size of Piping

Maximum Horizontally Projected Roof Afeg. ft)

2 inch 575
3inch 1760
4 inch 3680

Table29.1 - Size of Vertical Rainwater Leaders

Size of Horizontal Rainwater Drains

Maximum Horizontally Projected Roof Area (sq. ft.)

Internal Size of Pipingf

Slope 1/8 inch to 1 foot] Slope Y4 inch to 1 foot] Slope ¥z inch to 1 foot
3inch 657 928 1310
4 inch 1504 2120 3010
5 inch 2672 3776 5320
6 inch 4280 6040 8580
Table29.2 - Size of Horizontal Rainwater Drains
29.4 VERTICAL WALLS

In sizing roof drains, one half of the area of anyertical walls which can divert rainwater onto the
roof shall be added to the projected roof area for inclusion in calculating the required size of piping.

29.5 DRAINAGE

Rainwater shall discharge into the water tank unless otherwise approved by the Building @il in
xEEAE AAOA OEA AEOAEAOCA 1T &£ xAOAO OEAIT AA AT 1 OAI
drainage shall not be directed to a cesspit. Separate drainage soakaway pits to the sizes referred to

in Section 5.14.3 shall beused.
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29.6 EQUIPMENT OROOF

All air conditioners or other forms of mechanical equipment mounted on the roof shall be
isolated from the potable water catchment.

29.7 EXHAUSTS

No kitchen or dryer exhaust ducts shall terminate above a potable water roof catchment.
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30 PLUMBING FIXTURES

30.1 GENERAL

Plumbing fixtures and fittings shall be constructed of approved materials with smooth, impervious
surfaces free from defects and concealed fouling surfaces.

30.2 INSTALLATION

The installation of fixtures shall conform to the following:

a. Floor outlet or floor mounted fixtures shall be secured to the drainage connection and to the
floor by screws or boltsof corrosion resistant material.

b. Wall hung fixtures shall be rigidly supported so that the strain is not transmitted to the
plumbing system. Joints formedvhere fixtures come in contact with walls or floors shall be
water tight.

c. Plumbing fixtures shall be installed so as to afford easy access for cleaning both fixéure
and the area around it.

d. Where practical, all piping, fixtures or equipment shall nointerfere with the operation of
doors or windows.

30.3 WATER CLOSETS, URISALAVATORIES ANDCETS

A water closet, urinal, lavatory or bidet shall not be set closer than 15 inches from its center to any
side wall, partition, vanity or other obstruction, or doser than 30 inches centeito-center between
adjacent fixtures. There shall be at least a 2ibhch clearance in front of the water closet, urinal,
lavatory or bidet to any wall, fixture or door.

30.4 SHOWER RECEPTORS

30.4.1 SIZE

All shower compartments shall have a fimimum of 900 sq. inches (6.25 sq. ft.) and the minimum
AEI AT OETT OEAIT AA 110 1AOO OEAT omo 1 AAOGOOAA

valves, shower heads, soap dishes and safety grab bars.

30.4.2 CONSTRUCTION
The curb shall not be less tha2 inches or more than 9 inches in depth measured from the top of

the curb to the top of the drain. The finished floor shall slope uniformly toward the drain with a
gradient of not less than % inch to 1 foot, nor more than % inch to 1 foot. Floor drains @h be
flanged to provide a water tight joint in the floor.

30.4.3 WALL LINING
Shower walls shall be finished with a smooth, hard and non absorbent surface that shall extend a

minimum of not less than 6 feet above the floor. Such walls shall form a water tigluint with each
other and the bath tub, receptor or shower floor.
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30.5 HOT WATER SUPPLY

Faucets and taps shall be installed so that the flow of hot water from the fittings corresponds to the
left hand side as a person faces the fixture.

30.6 PROTECTION OF POTABVATER SUPPLY

30.6.1 AIR GAPS
The supply lines of plumbing fixtures shall be installed so as to prevent backflow by the use of an

air gap between the opening and the flood level of the fixture equal to 2 times the effective opening
diameter of the water supply outet.

Exception : If an outlet is located closer than 4 times the diameter of the opening to a wall or other
obstruction, the air gap shall be 3 times the effective opening diameter.

30.6.2 HOSE CONNECTIONS
A minimum of one outside hose bib shall be supplied per parately owned dwelling unit. Hose bibs

and other openings with a hose connection shall be protected by an atmospheric type or pressure
type vacuum breaker or a permanently attached hose connection vacuum breaker.
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31 ENERGY EFFICIENCY

31.1 SCOPRAND ADMINISTRATION

31.1.1 INTENT
This chapter shall regulate the design and construction of buildings for the effective use and
conservation of energy over the useful life of each building. This chapter is intended to provide
flexibility to permit the use of innovative approaches and techniques to achieve this objective. This
chapter is not intended to abridge safety, health or environmental requirements contained in other
chapters of this code.

31.1.2 APPLICABILITY

31.1.2.1 EXISTING BUILDINGS

Except as specified in this chapte this code shall not be used to require the removal, alteration or
abandonment of, nor prevent the continued use and maintenance of, an existing building or
building system lawfully in existence at the time of adoption of this code.

31.1.2.2 ADDITION, ALTERATE®RENOVATIONS OR RERS

Additions, alterations, renovations or repairs to an existing building, building system or portion
thereof shall conform to the provisions of this chapter as they relate to new construction without
requiring the unaltered portion(s) of the existing building or building system to comply with this
chapter. Additions, alterations, renovations or repairs shall not create an unsafe or hazardous
condition or overload existing building systems. An addition shall be deemed to comply with ith
code if the addition alone complies or if the existing building and addition comply with this chapter
as a single building.

Exception: The following need not comply provided the energy use of the building is not increased:

1 Storm windows installed overexisting fenestration.

1 Glass only replacements in an existing sash or frame.

1 Construction where the existing roof, wall or floor cavity is not exposed.

1 Alterations that replace less than 50 percent of the luminaires in spaceprovided that such
alterations do not increase the installed interior lighting power.

1 Alterations that replace only the bulb and ballast within the existing luminaires in a space
provided the alteration does not increase the installed interior lighting power.

31.1.2.3 CHANGE IN OCCUPANOR U&
Spaces undergoing a change in occupancy that would result in an increase in demand for either
fossil fuel or electrical energy shall comply with this chapter.

31.1.2.4 CHANGE IN SPACE CONDNING
Any nonconditioned space that is altered to become conditioned spa shall be required to be
brought into full compliance with this chapter.

31.1.3 COMPLIANCE
All residential buildings shall meet the provisiors of this chapter.
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31.2 DEFINITIONS

Above-grade wall . A wall more than 50 percent above grade and enclosir@pnditionedspace This
includes betweenfloor spandrels, peripheral edges ofloors, roof and basement kneavalls, dormer
walls, gable end walls, walls enclosing a mansard roof and skylight shafts.

Accessible. Admitting close approach as a result of ndveing guarded by locked doorsglevation or
other effective means (see "Readilgccessiblé J 8

Addition . An extension or increase in theconditioned spacdloor area or height of a buildingor
structure.

Air barrier . Material(s) assembled and joined tog#her to provide a barrier to air leakage through
the building envelope. An air barrier may be a sirlg material or a combination ofmaterials.

Alteration. Any construction or renovation to an existingstructure other than repair or addition
that requires a permit. Also, a change in a mechanical $gm that involves an extensionaddition or
change to the arrangement, type or purpose of the origat installation that requires apermit.

Approved. Approval by the code officialas a result of invetigation and tests conducted byhim or
her, or by reason of accepted principles or tests by nationally recognized organizations.

Automatic. Selfacting, operating by its own mechanism when actuated by someémpersonal
ianIugnce,’ as,~fqr ,eanrppIeA, a chqnge in curre,mAIreNng,th, pressure, temperature ormechanical
AT T ZEECOOAOQETT j OAA ¢- AT OAl 6 Q8

Basement wall . A wall 50 percent or more below grade and enclosingonditioned space.

Building . Any structure used or intended for supporting or $eltering any use or occupancy,
including any mechanical systems, service water heating systenasd electric power and lighting
systems located on the building site and supporting the building.

Building site . A continguous area of land that is undethe ownership or control of oneentity.
Building thermal envelope. The basement walls, extaéor walls, floor, roof, and anyother building
elements that encloseconditioned spaceor provides a boundary betweenconditioned spaceand
exempt or unconditioned space.

C-Factor (thermal condu ctance). The coefficient d heat transmission (surface tcsurface)through
a building component or assembly, equal to théme rate of heat flow per unitarea and the unit
temperature difference between the warm side and cold side surfaces (Btu/h2fk °F)[W/(m 2 x K)].

Code Official. The Building Official

Conditioned floor area . The horizontal projection of the floors associated with theconditioned
space.

Conditioned space. An area or room within a hiilding being heated or cooled,containing
uninsulated ducts, or with a fixed opening directly into an adjacertonditioned space.
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Continuous air barrier. A combination of materialsand assemblies that restrict orprevent the
passage of air through the building thermal envelope.

Crawl space wall. The opaque portion of a wall th& encloses a crawl space and ipartially or
totally below grade.

Curtain wall. Fenestration products used to create an external nonloadearing wall that is
designed to separate the exterior and interior enviraments.

Demand recirculation water system. A water distribution system where pump(s) prime the
service hot water piping with heated water upon demand for hot water.

Duct. A tube or conduit utilized for conveying air. The air pasages of selcontained systems are
not to be construed as air ducts.

Duct system. A continuous passageway for the transmission odir that, in addition to ducts,
includes duct fittings, dampers, plenums, fans and acasy air-handling equipment and
appliances.

Dwelling unit. A single unit providing complete independet living facilities for one or more
persons, including permanent provisions for living sleeping, eating, cooking ansianitation.

Energy analysis. A method for estimating the annual energy use of th@roposed desig and
standard reference desighased on estimates of energy use.

Energy cost. The total estimated annual cost for ptchased energy for the buildingfunctions
regulated by this code, including applicable demand charges.

Energy simulation tool. An approved software program or calculation-based methodology that
projects the annual energy use of a building.

Entrance door. Fenestration products used fo ingress, egress and access inonresidential
buildings, including, but not limited to, exterior entrances that utilize latching hardware and
automatic closers and contain over 5@percent glass specifically designed tavithstand heavy use
and possibly abuse.

Exterior wall. Walls including both abovegrade walls and basement walls.

Fenestration. Skylights, roof windows, vertical windows (fixed or moveable), opaqueloors, glazed
doors, glazed block and combination opaque/glaad doors. Fenestration includesproducts with
glass and nonglass glazing materials.

Fenestration product, site -built. A fenestration designed to be made up of fielgjlazed or field
assembled units using specific factory cut ortberwise factory-formed framing and glazingunits.
Examples of sitebuilt fenestration include storefront systems, curtain walls, and atrium roof
systems.

F-Factor . The perimeter heat loss factor for slabon-grade 1oors (Btu/h x ft x °F) [W/(m x K)].
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Heated slab. Slab-on-grade construction in which the heatirg elements, hydronic tubing, oot air
distribution system is in contact with, or placedwithin or under, the slab.

High -efficacy lamps. Compact fluorescent lampst-8 or smaller diameter linear fluorescent lamps,
or lamps with a minimum efficacy of:

1. 60 lumens per watt for lamps over 40 watts;

2. 50 lumens per watt for lamps over 15 watt$o 40 watts; and

3. 40 lumens per watt for lamps 15 watts or less.

Infiltration. The uncontrolled inward air leakage into abuilding caused by the pressureeffects of
wind or the effect of differences in the indoor and outdoor air density or both.

Insul ating sheathing. An insulating board with a core material having a minimunr value of 2.

Labeled. Equipment, materials or products to which have bee affixed a label, seal, symbar other
identifying mark of a nationally recognized testing &boratory, inspection agency or other
organization concerned with product evaluation that mainains periodic inspection of the
production of the abovelabeled items and whose labeling indicates either that thequipment,
material or product meets identified standardsor has beentested and found suitable for especified
purpose.

Listed. Equipment, materials, products or services inladed in a list published by anorganization

acceptable to thecode officialand concernedwith evaluation of products or services that rmaintains

periodic inspection of production oflisted equipment or materials or periodic evaluation of services
and whose listing states eithe that the equipment, material, product or service meets identified
standards or has been tested anfbund suitable for a specifiedourpose.

Low-voltage lighting. Lighting equipment powered through a transformer such as acable
conductor, a rail conductor and track lighting.

Manual. # ADAAT A T £ AAET ¢ 1 PAOAOCAA AU DPAOOITT Al ET OAOOA]

Proposed design. A description of the proposed buildingused to estimate annual energyse for
determining compliance based on total building performance.

Readily accessible. Capable of being reached dokly for operation, renewal orinspection without
requiring those to whom ready access is muisite to climb over or removeobstacles or to resort to
portable ladders or access equipment (seeatcessiblé ( 8

Repair. The reconstruction or renewal of any part of an existing building.

Roof assembly. A systemdesigned to provide weather proection and resistance to desighoads.
The system consists of a roof covering and roof deck a single component serving aboth the roof
covering and the roof deck. A roof assembhyn¢ludes the roof covering,underlayment, roof deck,
insulation, vapor retarder and interior finish.

R-value (thermal resistance). The inverse of the ime rate of heat flow through abody from one of

its bounding surfaces to the other surface for a unitemperature difference between the two
surfaces, under steady state conditions, per undrea(E ftBg J AT RPOGQX kv 8
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Service water heating. Supply of hot water for purposes other than comfort heating.

Skylight. Glass or other transparent or translucent glazing m@iterial installed at aslope ofless than
60 degrees (1.05 rad) from horizontal. Glazing mateal in skylights, including unit skylights,
solariums, sunrooms, roofs and sloped walls is included in this definition.

Solar heat gain coefficient (shgc). The ratio of the solar heatgain entering thespace through the
fenestration assembly to the incident solar radition. Solar heat gain includeslirectly transmitted
solar heat and absorbed solar radiation which is then reradiated, conductaat convected into the
space.

Standard reference design. A version of the proposed designthat meets the minimum
requirements of this code and is used to determim the maximum annual energy useequirement
for compliance based on total building performance.

Sunroom. A onestory structure attachedto a dwelling with a glazing area in excess of 4@ercent

I £/ OEA CcO1 66 AOAA T £ OEA OOOOAOOOAGO AGOAOET O xAI
Thermal isolation. Physical and space conditioning separation frontonditioned space(s).The

conditioned spaces) shall be controlled & separae zones for heating and coolingr conditioned by
separate equipment.

Thermostat. An automatic control device used to maitain temperature at a fixed oradjustable set
point.

U-Factor (thermal transmittance). The coefficient of heat transmission (air to air) through a

building component or assembly, equal to the timerate of heat flow per unit areaand unit o
OAIl PAOAOOOA AEEAEAOAT AA AAOxAAI OEA xAAOJW@ER A AT A
K)].

Ventilation. The natural or mechanicalprocess of supplyhg conditioned or unconditioned air to,
or removing such air from, any space.

Ventilation air. That portion of supply air that comes fom outside (outdoors) plus any
recirculated air that has been treated to maintain the desired quily of air within a designated
space.

Visible Transmittance [VT]. The ratio of visible light entering the space through thefenestration
product assembly to the incident visible light, Visible Transmittanceincludes the effects of glazing
material and frameand is expressed as a number between 0 and 1.

Whole house mechanical ventilation system. An exhaust system, supplgystem, or combination
thereof that is designed to mechanically exchange indoor air witoutdoor air when operating
continuously or through a proggammed intermittent schedule to satisfy the whole house ventilation
rates.

Zone. A space or group of spaces within a building with heatg or cooling requirements thatare

sufficiently similar so that desired conditions can be mairdined throughout using a single
controlling device.
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31.3 GENERAL REQUIREMENTS

31.3.1 CLIMATE ZONE
The climate zone for Bermuda is 2A, as specified in the International Energy Conservation Code
(IECC).

31.4 BUILDING THERMAL AN OPE

314.1 GLAZED FENESTRATION
All new fenestration with an areaweighted average of more that 5@ercent glazed shall have a
maximum solar heat gain coefficient (SHGC) of 0.25.

Exception
1 Glazed skylight fenestration must have a maximum SHGC of 0.30.

31.4.1.1 REPLACEMENT FENH3ORA

Where some or all of an existing fenestratin unit is replaced with a new fenestration product,
including sash or glazing, the replacement fenestration unit shall meet the applicable SHGC
requirement.

31.5 SYSTEMS

3151 CONTROLS
At least one thermostat shall be provided for each separate heating and coolisygstem.

31.5.1.1 PROGRAMMABLE THERMOS
For each buildingintegrated split or central air conditioning system, the corresponding thermostat

shall be capable of controlling the coolingystemon a daily schedule to maintain different
temperature set points at diferent times of the day. When technically impractical, ordinary
thermostats shall be permitted.

31.5.2 DUCTS

31.5.2.1 INSULATION
Supply ducts in attics shall be insulated to a minimum of-B. All other ducts shall be insidted to a
minimum of R-6.

Exception:Ducts or pottions thereof located completely inside thebuilding thermal envelope.

31.5.2.2 SEALING
Ducts, air handlers, and filter boxes shall be sealed. Joints and seams shall comply with either the
International Mechanical Coder International Residential Codes applicable.

Exceptions:
1 Air-impermeable spray foam products shall be permitted to be applied without additional

joint seals.
1 Where a duct connection is made that is partially inaccessible, three screws or rivets shall
be equally spaced on the exposeubrtion of the joint so as to prevent a hinge effect.
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1 Continuously welded and lockingtype longitudinal joints and seams in ducts operating at
static pressures less than 2 inches of water column (500 Pa) pressure classification shall not
require additional closure systems.

31.5.3 MECKANICAL SYSTEM PIRN&JLATION
Mechanical system piping capable of carrying fluids above 105°F14C) or below 55°F (13°C) shall
be insulated to a minimum of R3.

31.5.3.1 PROTECTION OF PIPINISULATION.

Piping insulation exposed to wedter shall be protected from émage, including that caused by
sunlight, moisture, equipment maintenance, and wind, and sHaprovide shielding from solar
radiation that can cause degradation of the material. Adhesive tape shall not be permitted.

3154 SERVICE HQVATER SYSTEMS.
Energy conservation measures for service hot water systems shall e accordance with Sections
32.5.41 and32.5.4.2.

31.5.4.1 CIRCULATING HOT WRTEYSTEMS
Circulating hot water systems shall be provided with an automatic or readilyaccessiblemanual
switch that can turn off the hotwater circulating pump when the system is not in use.

31.5.4.2 HOT WATER PIPE INSUON
Insulation for hot water pipe with a minimum thermal resistance R-value) of R3 shall be applied
to the following:

Piping larger than 3/ 4 inch nominal diameter.

Piping serving more than one dwelling unit.

Piping from the water heater to kitchen outlets.

Piping located outside the conditioned space.

Piping from the water heater to a distribution manifold.

Piping located under a floorslab.

Buried piping.

Supply and return piping in recirculation systems other than demand recirculation systems.
Piping with run lengths greater than the maximum run lengts for the nominal gdpe
diameter given in Table 3.1.

=4 =8 =8 =4 -8 -8 -8 a9

All remaining piping shall beinsulated to at least R3 or meet the un length requirements of Table
32.1.

Nominal Pipe Diameter o
Largest Diameter Pipe if i 3/ 4 >3[4
the Run (inch)

Maximum Run Length |30 20 10 5

Table31.1 d Maximum Run Length (feet)

For Sl: 1 inch = 25.4 mm, 1 foct 304.8 mm.

a. Total length of all piping from the distribution manifold or the recirculation loop to a
point of use.
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31.55 TOWEL HEATERS

Permanently installed towel heatersshall be provided with an automatic or readily accessible
manual switch that can turn off thetowel heater when the heateris not in use.Alternatively, towel
heaters may be equipped with a timer.

31.5.6 MECHANICAL VENTILATION

The building shall be provided wth ventilation that meets the requirements of thelnternational
Residential Coder International Mechanical Codeas applicable, or with other approved means of
ventilation. Outdoor air intakes and exhausts shall have automatic or gravity dampers that sk
when the ventilation system is not operating.

31.5.6.1 WHOLEHOUSE MECHANICAL VYERTION SYSTEM HARFICACY.

Mechanical ventilation system fans shall meet the efficacy requirements of Tali8.2

Exception: Where mechanical ventilation fans are integral to tésd and listed HVAC equipment,
they shall be powered by an electronically commutated motor.

AIR FLOW AIR FLOW
FAN rate | MRV RATE
LOCATION | MINIMUM (CFM/WATT) MAXIMUM
(CFM) (CFM)
Range hood Any 2.8 cfm/watt Any
In-line fan Any 2.8 cfm/watt Any
B_a_throom, 10 1.4 cfm/watt <90
utility room
Bathroom, 90 2.8 cfm/watt Any
utility room

Table31.2 8 Mechanical Ventilation System Fan Efficacy
For SI: 1 cfm = 28.3 L/mit

31.5.7 SYSTEMEERVING MULTIPLELDWE UNITS.
Systems serving multiple dwelling units shall comply with Sections C403 and C404 of the IBCC
Commercial Provisions in lieu of SectioB2.5 of this code.

31.5.8 POOLS AND INGROUNERMANENTLY INSTAISHAS

Pools and ingound permanently installed spas shall complyith Sections32.5.8.1through
325.8.3

31.5.8.1 HEATERS.

All heaters shall be equipped with a readilyaccessibleon-off switch that is mounted outside of the
heater to allow shutting off the heater without adjustingthe thermostat setting. Gadired heaters
shall not be equipped with constant burning pilot lights.

31.5.8.2 TIME SWITCHES.

Time switches or other control method that can automatically turn off and on heaters and pumps
according to a preset schedule shall bastalled on all heaters and pumps. Heaters, pumps and
motors that have built in timers shall be deemed in aopliance with this requirement.

284 |Page



Bermuda Residential Building C(I 2014

Exceptions:
1. Where public health standards require 24hour pump operation.

2. Where pumps are required to operate sola and wasteheat-recovery pool heating systems.

31.5.8.3 COVERS.

Heated pools and inground permanently installed spas shall be providewith a vapor-retardant
cover.

Exception:

Pools deriving over 70 percent of the energy for heating from siteecovered energy such as a heat
pump or solar energy source computed over an operatingeason

31.6 ELECTRICAL POWER ANGHTING SYSTEMS

31.6.1 LIGHTING EQUIPMENT

A minimum of 75 percent of the lamps in permanently installed lighting fixtures shall be high
efficacy lamps or a mimrmum of 75 percent of the permanently installed lighting fixtures shall
contain only high efficacy lamps.

Exception:
Low-voltage lighting shall not be required to utilize highefficiency lamps.

31.6.2 LIGHTING EQUIPMENT
Fuel gas lighting systems shall not haveontinuously burning pilot lights.
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32 ACCESSIBILITY GUIDELINES

32.1 DEFINITIONS

Accessibility: States Parties shall also take appropriate measure&) To develop, promulgate and
monitor the implementation of minimum standards and guidelines for theaccessibility of facilities
and services open or provided to the public. (CRPD)

Accessible Means of Egress:A continuous and unobstructed way of egress travel from any point
in abuilding or facility that provides anaccessibleoute to an area of refugea horizontal exit, or a
public way.

Addition: An expansion, extension, or increase in the gross floor area or height dflding or
facility .

Administrative Authority: A governmental agency that adopts or enforces regulations and
guidelines for the desig, construction, oralteration of buildings and facilities.

Alteration: A change to auilding or facility that affects or could affect the usability of thduilding
or facility or portion thereof. Alterationsinclude, but are not limited to, remodeling, enovation,
rehabilitation, reconstruction, historic restoration, resurfacing ofcirculation pathsor vehicular
ways changes or rearrangement of the structural parts oglements and changes or rearrangement
in the plan configuration of walls and fultheight partitions. Normal maintenance, reroofing,
painting or wallpapering, or changes to mechanical and electrical systems are radterations unless
they affect the usability of e building or facility.

Apartment house: Means a residential building that contains three or more dwelling units, and

OAPAOOI AT O EI OOA AAOAIT T PI AT 06 (BdrinddaPlaA2088) T OOOOAA
Attached house: Means a residential building onts own lot containing not more than one dwelling

unit which is physically connected by a common wall to one or more residential buildings

containing one dwelling unit each situated on its own lot, including, but not limited to, residential

building forms OA ZAOOAA &1 AO Ol x ET OOET ¢ch OAOOAAAA EIT OOEI
AAOGAT T bi AT 66 OEAT 1T AA EBdmuGPEAM08AAAT OAET CI U8 $ %&8

Building: Any structure used or intended for supporting or sheltering any use or occupancy. (ADA)

Building: A structure, facility or portion thereof that contains or serves one or more dwelling units.
(FHA)

Building entrance on an accessible route: An accessible entrance to a building that is connected
by an accessible route to public transportation sips, to parking or passenger loading zones, or to
public streets or sidewalks, if available.

Circulation Path: An exterior or interior way of passage provided for pedestrian travel, including
but not limited to, walks, hallways, courtyards, elevators, pldbrm lifts, ramps, stairways, and
landings.
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Common Use: Interior or exterior circulation paths rooms,spacesor elementsthat are not for
public useand are made available for the shared use of two or more people.

Cross Slope:The slope that is perpendialar to the direction of travel (seerunning slopg.
Curb Ramp: A shortramp cutting through a curb or built up to it.

Detached unit: Means a freestanding residential building containing not more than two dwelling
01T EOOh AT A OAAOAAE Adl bexcbnéidl ackdkdihdly. (DBF. 23Bediuda®lan
2008)

Entrance: Any access point to duilding or portion of a building or facility used for the purpose of
entering. Anentranceincludes the approachwalk, the vertical access leading to thentrance

platform, the entranceplatform itself, vestibule if provided, the entry door or gate, and the
hardware of the entry door or gate. (ADA)

Entrance: Any exterior access point to a building or portion of a building used by residents for the

purposeoE AT OAOET ¢c8 &1 0 POOPI OAO T £/ OEAOA COEAAI ET AOh
loading dock or a door used primarily as a service entrance, even if ntiandicapped residents

occasionally use that door to enter. (FHA)

Finished grade: The ground suface of the site after all construction, levelling, grading, and
development has been completed.

Facility: All or any portion of buildings, structures,siteimprovements, elements and pedestrian
routes or vehicular waydocated on asite.

Marked Crossin g: A crosswalk or other identified path intended for pedestrian use in crossing a
vehicular way

Occupant Load: The number of persons for which the means of egress obailding or portion of a
building is designed.

Ramp: A walking surface that has aunning slopesteeper than 1:20.

Residential Dwelling Unit: A unit intended to be used as a residence, that is primarily loAgrm in
nature. Residential dwelling unitglo not includetransient lodging inpatient medical care, licensed
long-term care, and detetion or correctional facilities.

Running Slope: The slope that is parallel to the direction of travel (seeross slope
Site: A parcel of land bounded by a property line or a designated portion of a public right of way.

Slope: The relative steepness offtte land between two points and calculated as follows: The

distance and elevation between the two points (e.g., an entrance and a passenger loading zone) are
determined from a topographical map. The difference in elevation is divided by the distance and

that fraction is multiplied by 100 to obtain a percentage slope figure. For example, if a principal
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entrance is ten feet from a passenger zone, and the principal entrance is raised one foot higher than
the passenger loading zone, then the slope is 1/10 x 16010%.

Site: A parcel of land bounded by a property line or a designated portion of a public riglaff-way.

Space:A definable area, such as a room, toilet room, hadlssembly aregentrance storage room,
alcove, courtyard, or lobby.

Story: That portion of abuilding or facility designed for human occupancy included between the
upper surface of a floor and upper surface of the floor or roof next above sfory containing one or
more mezzaninedas more than one floor level.

Tactile: An object that can beperceived using the sense of touch.

Transient Lodging: A building or facility containing one or more guest room(s) for sleeping that
provides accommodations that are primarily shortterm in nature. Transient lodgingdoes not
include residential dwelling urits intended to be used as a residence, inpatient medical care
facilities, licensed longterm care facilities, detention or correctionalfacilities, or private buildings or
facilities that contain not more than five rooms for rent or hire and that are actally occupied by the
proprietor as the residence of such proprietor.

Vehicular or pedestrian arrival points:  Public or resident parking areas, public transportation
stops, passenger loading zones, and public streets or sidewalks.

Vehicular route: A route intended for vehicular traffic, such as a street, driveway, or parking lot.

Walk: An exterior prepared surface for pedestrian use, including pedestrian areas such as plazas
and courts.

Wheelchair Space: Spacédor a single wheelchair and its occupant.

32.2 PURPOSE

This chapter of thecode is an attempt to provide for the first time in Bermuda, an accessibility
guideline for people with disabilities. Its purpose is to provide architects and designers with the
basic information and data necessary for a barrieffree environment. Its intent is to establish
standards and recommendations that will not only influence development forms but assume
national importance as well. The manual is expected to be a stimulus that will lead, in the long run,
to the establishmentof national building and planning legislation covering accessibility design.

32.3 SAFE HARBORS AND RJIS OF REFERENCE

Since this will be the first time for Bermuda to incorporate an accessibility chapter the Single
Dwelling Section will reference theADA 2010 Standards, whereas, the Multidwelling section will
model the Fair Housing Act D esign Manual 1996/8 . In addition to the Bermuda Residential Code
2012, authors of the code also recognizaether safe harborsfor compliance of the design and
construction requirements. The Department recognizes that there are various documents that

speak accessible design, as such; our approach discourages rigidity in regards to developments that
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require accessible deign. Howesr, the responsible party should inform the Department of the code
they wish to use. The other safe harbors are:

. 2010 Standards for Accessible Design

AThe 2010 Standards set minimum requirendamtsh scoping and technical
o for newly designed and constructed or altered State and local government
facilities, public accommodations, and commercial facilities to be readily
accessible to and usable by individuals with disabilities.

[

' ICC A117.16 2009 American National Standard; \

AThis document mostly deals with technical recommendations to make sites,
facilities, buildings and elements accessible to and usable by people with
physical disabilities

AThe manual provides comprehensive information about accessibility
requirements which must be incorporated in the design and construction of
mutifamily housing

AdbUniversal designdé means the design of pr
and services to be usable by all people, to the greatest extent possible,
without the need for adaptation or specialized design.
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