Specifications For Civil Works

Civil SPECIFICATIONS INDEX

DIVISION 1 - GENERAL REQUIREMENTS

01050
01090
01300
01400
01500
01600
01700

FIELD ENGINEERING...... ..o 3
REFERENCE STANDARDS.......coiiiii e 5
SUBMITTALS. ..o e 9
QUALITY CONTROL....uiiiee e 13
TEMPORARY FACILITIES. ..., 17
MATERIALS AND EQUIPMENT ..o 24
PROJECT CLOSE-OUT REQUIREMENTS.........cooiiiiii 28

DIVISION 2 - SITEWORK

02060
02510
02515
02525
02580
02820
02900

DEMOLITION. ...t 34
ASPHALT CONCRETE PAVING. ......cciiiiiiiiieceee 40
UNIT PAVERS. ..., 55
PRECAST CONCRETE CURBS........coiiiiiii 60
PAVEMENT MARKING ... 63
CHAIN LINK FENCES AND GATES. ... 68
LANDSCAPING ... ..ot 74

DIVISION 5 - METALS

05500 METAL FABRICATIONS. ... e 92

05810 EXPANSION JOINT COVER ASSEMBLIES.............ccoocoivenee. 108
DIVISION 7 - THERMAL AND MOISTURE PROTECTION

07100 WATERPROOFING. ... .t 124

07200 BOARD INSULATION. ....cuiiiic e 129

07500 ROOFING. ... 132
DIVISION 6 - WOOD AND PLASTIC

06100 ROUGH CARPENTRY ...t 112

06400 ARCHITECTURAL WOODWORK......cciiiiiiiiieeen 118




Specifications For Civil Works

DIVISION 8 - DOORS AND WINDOWS

08100
08120
08210
08520
08710
08800

HOLLOW METAL DOORS AND FRAMES..........ccooiviiiiiiene. 139
ALUMINUM DOORS AND FRAMES.........oiiiiiiiiie 150
WOOD DOORS AND FRAMES........coiiiiieee 160
ALUMINUM WINDOWS. ... 166
FINISH HARDWARE......o e 173
GLAZING . ... 180

DIVISION 9 - FINISHES

09200
09310
09510
09545
09600
09650
09671
09900
09955
09960

LATH AND PLASTER. ... 188
CERAMIC TILES. . ... 198
ACOUSTICAL CEILING. ... ot 203
METAL CEILINGS. ... 207
STONE WORK. . ...t 210
RESILIENT FLOORING. ... ..t 218
RESINOUS FLOORING. ... ..ot 223
PAINTING . ..o 227
WALL COVERINGS. ... 239
HIGH-BUILD GLAZED COATINGS...... ..o 243




Specifications For Civil Works

SECTION 01050

FIELD ENGINEERING

PART 1 - GENERAL

1.01  SECTION INCLUDES

A.

Administrative and procedural requirements for Field Engineering services,
including, but not limited to land survey work and Civil Engineering Services.

1.02 QUALITY ASSURANCE

A

Contractor shall engage a qualified land surveyor(s) to perform the required land
surveying services.

Contractor shall carry out a soil investigation. if any findings conflict with those
assumed by the Designer, then foundations shall be adjusted accordingly.
Contractor shall engage a professional Engineer(s) to perform the required
engineering services including.

The engaged surveying and/or engineering team shall be approved by the
Engineer.

PART 2 - PRODUCTS

(Not Used)

PART 3 - EXECUTION

3.01 EXAMINATION

Verify accuracy of layout information shown on the Drawings, in relation to the
property survey and existing benchmarks before proceeding to layout the Work.
Locate and protect existing benchmarks and control points. Preserve permanent
reference points during construction.

1. Do not change or relocate benchmarks or control points without prior
written approval from the Engineer. Promptly report lost or destroyed
reference points or requirements to relocate reference points because of
necessary changes in grade, location or conflicting construction.

2. Promptly replace lost or damaged project control points with prior approval
of the Engineer. Replacement of project control points shall be based on
original survey control points.

3. Establish and maintain the required number of permanent benchmarks on
the job site as directed by the Engineer. Benchmarks shall be located from
and referenced to data established from survey control points. Record
benchmark location, with horizontal and vertical data, on Project Record
Documents.
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E.  Existing utilities and equipment

1.

The existence and location of underground and other utilities and
construction indicated in the Construction Documents as existing are not
guaranteed. Before beginning site work, investigate and verify the
existence and location of underground utilities and other construction and
record this information on the relevant plan.

Prior to construction, verify the location and invert elevation at points of
connection to sanitary sewer, storm sewer and water service piping.

3.02 PERFORMANCE

A. General

1.

Working from lines and levels established by the property survey, establish
benchmarks and reference markers to set lines and levels at each story of
construction and elsewhere as needed to properly locate each element of
the Project. Calculate and measure required dimensions within indicated or
recognized tolerances. Drawings shall not be scaled to determine
dimensions.

B.  Surveyor's Log

1.

Maintain a Surveyor's Log of control and other survey work. Surveyor's
Log shall be made available for the Engineer reference.

Record deviations from required lines and levels, and advise the Engineer
when deviations that exceed indicated or recognized tolerances are
detected. Contractor shall record on Project Record Drawings deviations
that are accepted and not corrected.

C. Site Works

1.

Locate and lay out works, fill and topsoil placement, slopes and invert
elevations by instrumentation and similar appropriate means.

Prior to Substantial Completion, prepare a final property survey showing
significant features (real property) for the Project. Include on the survey a
certification, signed by the Surveyor, to the effect that principal metes,
bounds, lines and levels of Project are accurately positioned as shown on
survey.

END OF SECTION
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SECTION 5

REFERENCE STANDARDS

PART 1 - GENERAL

1.01  SECTION INCLUDES

A.

References and Standards that are referred to throughout the Contract
Documents to establish the following:

1. Quality of a product.
2.  Type of product and workmanship.
3. Methods for testing and reporting on the pertinent characteristics.

Where materials or workmanship are required by the Contract Documents to
meet or exceed the specifically named code or standard, the Contractor shall be
responsible to provide materials and workmanship which meet or exceed the
specifically named code or standard.

Contractor shall be responsible, when required by Contract Documents, to
deliver to the Engineer and/or Construction Manager documentation to prove
that materials or workmanship, or both, meet or exceed the requirements of the
specifically named code or standard. Such proof shall be in the form of a certified
report of tests conducted by an approved testing agency.

Specific naming of the codes or standards occurs on the Drawings and through
the Sections of Specifications.

1.03 INTERNATIONAL ELECTRICAL COMMISSION - IEC

A

The standard issued by the International Electrical Commission - IEC for electric
works shall be given preference over other similar standards except the standard
issued by the Saudi Arabian Standards Organization -

New IEC standards issued before or after the commencement of the Project
shall be implemented by the contractor and shall replace the equivalent foreign
standards.

1.04 QUALITY ASSURANCE

A

In procuring items used in this Work, the Contractor shall be responsible to verify
the requirements of the specifically named codes and standards and to verify
that the items procured for use in this Work meet or exceed the specified
requirements.

The Construction Manager reserves the right to reject items incorporated into the
Work which fail to meet the specified minimum requirements.

Reference to recognized Codes and Standards shall be by the use of the
abbreviations listed. Reference to Codes and Standards shall not be limited to
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the institutes listed herein:

AA
AABC
AAMA
AASHTO
AATC
ACA
ACI
AISC
AlSI
AMCA
ANSI
ARl

ASHRAE

ASME
ASTM
AWI
AWPB
AWS
AWWA
BHMA
BSI
CCITT
CISPR
CRSI
DIN-EN

EIA

Aluminum Association

Associated Air Balance Council

American Architectural Manufacturer's Association
American Association of State Highway and Transportation Officials
American Association for Textile Chemists and Colonists
American Correction Institute

American Concrete Institute

American Institute of Steel Construction

American Iron and Steel Institute

Air Moving and Conditioning Association

American National Standards Institute

American Refrigeration Institute

American Society of Heating, Refrigerating and Air-Conditioning
Engineers

American Society of Mechanical Engineers

American Society for Testing and Materials

American Welding Institute

American Wood Preservative Bureau

American Welding Society

American Water Works Association, Inc.

Builders Hardware Manufacturers Association

British Standards Institution

International Telegraphic and Telephone Consultative Committee
International Special Committee on Radio Interference
Concrete Reinforcing Steel Institute

Deutsches Institute fuer Normung e.v.

Electronics Industries Association
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FCC Federal Communication Commission
HCISS Higher Commission for Industrial Safety & Security

IAPMO International Association Of Plumbing And Mechanical Officials

ICBO International Conference of Building Officials

ICEE International Commission Electrical Equipment

IEC International Electrical Commission

IEEE Institute of Electrical and Electronic Engineers

ISO International Standards Organization

MSS Manufacturers Standardization Society of the Valve and Fittings
Industry

NAAMM  National Association of Architectural Metal Manufacturers
NEBB National Environmental Balancing Bureau

NEC National Electrical Code

NEMA National Electrical Manufacturers Association

NFPA National Fire Protection Association

NSF National Sanitation Foundation

NTMA National Terrazzo and Mosaic Association

NWMA National Woodwork Manufacturers Association

PCA Portland Cement Association

PCI Prestressed Concrete Institute
PDI Plumbing and Drainage Institute
REA Rural Electrification Administration

SMACNA Sheet Metal and Air Conditioning Contractor's National Association
SSD Saudi Security Directives

SSPC Steel Structures Painting Council

UBC Uniform Building Code

UL Underwriters' Laboratories, Inc.

UMC Uniform Mechanical Code
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UPC Uniform Plumbing Code
VDE Verband Deutscher Elektrotechniker e.V.

Research Council on Riveted and Bolted Structural Joints of the
Engineering Foundation

References listed herein shall be deemed to include the latest edition or issue of
such standards.

Whenever there is conflict between the Drawings and/or the Specifications and
the Codes, the Contractor shall bring the conflict to the Construction Manager's
attention. The Engineer and/or Construction Manager shall then decide which
shall govern.

PART 2 - PRODUCTS

(Not Used)

PART 3 - EXECUTION

(Not Used)

END OF SECTION
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SECTION 01300

SUBMITTALS

PART 1 - GENERAL

1.01

SECTION INCLUDES

A.

Administrative and procedural requirements for the preparation of Submittals
required in the performance of Work, including construction schedules, submittal
schedules, daily/monthly construction progress reports, shop drawings, product
data and samples.

1.02 CONSTRUCTION SCHEDULE

1.03

1.04

1.05

A. Prepare a fully developed and cost loaded, horizontal bar chart type

contractor's construction schedule. Submit schedule within 21 days
of the date established for - Commencement of Work. Provide a
separate time bar for each significant construction activity. Provide a
continuous vertical line to identify the first working day of each week.
Coordinate Contractor's construction schedule with the schedule of
values, list of subcontractors, submittal schedule, progress reports,
payment requests and other schedules. Contractor's Construction
Schedule shall be subject to approval of the Engineer.

B.  Upon the request of the Engineer, Contractor shall submit a CPM schedule for
the Engineer review and approval.

PROCUREMENT SCHEDULE

A.  Prepare a fully developed horizontal bar chart type material arrival schedule.
The procurement schedule shall identify the material's submittal, ordering and
arrival dates. Coordinate the procurement schedule with construction activities,
submittal schedule, payment requests and other schedules. Contractor's
Procurement Schedule shall be subject to approval of the Engineer.

SUBMITTAL SCHEDULE

A.  After development and acceptance of the Contractor's construction schedule,
Contractor shall prepare schedule of submittals. Submit schedule within 10 days
of the date required for establishment of construction schedule.

B.  Prepare schedule in chronological order, include submittals required during the

first 90 days of construction including the necessary information (schedule dates
for first submittal, for resubmittal, for the Engineer final release or approval and
submittal category). Submittal Schedule shall be subject to approval of the
Engineer.

PROGRESS REPORTS

A.

Daily Construction Reports

1. Contractor shall prepare Daily Construction Reports utilizing the form
approved by the Engineer. The Daily Construction Report shall include;

9
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date, duration of working hours, count of personnel at the site, machinery
and equipment at the site, general weather conditions, work performed,
deliveries of material and equipment; special events, visitors, and
inspections. Daily Construction Report shall be submitted to the Engineer.

B.  Monthly Work Progress Reports

1.

At the end of each month or at such periods of time as may be requested
by the Engineer, the Contractor shall submit a detailed Monthly Work
Progress Report utilizing the format approved by the Engineer. Monthly
Work Progress Reports shall be prepared in Arabic and English and shall
include a minimum of 25 photographs. Monthly Work Progress Report shall
be submitted to the Engineer as one original and 4 copies.

1.06 SHOP DRAWINGS

A. General

1.

Shop Drawings shall be submitted as newly prepared information, drawn to
accurate scale. Shop Drawings shall be highlighted, clouded, or otherwise
marked to indicate deviations from the Contract Documents. Contractor
shall not reproduce Contract Documents or copy standard information as
the basis of Shop Drawings. Standard information prepared without
specific reference to Project will not be considered as Shop Drawings.
Shop Drawings shall be submitted to the Engineer utilizing the Transmittal
Form approved by the Engineer.

Shop Drawings shall include fabrication and installation drawings, setting-
out diagrams, equipment or material schedules, patterns, templates and
similar drawings.

Shop Drawings shall include, but not limited to the following information:

- Dimensions

- Identification of products and materials included

- Compliance with specified standards

- Notation of coordination requirements

- Notation of dimensions established by field measurement
- Profiles and cross sections

- Materials and finishes

B. Sheet Size

1.

Except for templates, patterns and similar full-size drawings, shop drawings
shall be submitted on sheets sized as agreed with the Engineer.

C. Initial Submittal

1.

Submit 2 blue or black-line prints for the Engineer's review, the corrected
one will be returned to the Contractor.

D. Final Submittal

1.

Submit 3 blue or black-line prints and one reproducible; submit 5 prints
where required for maintenance manuals. Two prints will be retained; the

10
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remainder will be returned. Do not use shop drawings without an
appropriate final stamp indicating action taken in connection with
construction.

E. Coordination Drawings

1.

Coordination Drawings shall be submitted as required to eliminate potential
conflicts in use of space. Coordination Drawings shall indicate the
relationship and integration of different construction elements and/or pieces
of equipment that require careful coordination during fabrication or
installation to fit in the space provided.

1.07 PRODUCT DATA

A. General

1.

Collect Product Data into a single submittal for each element of
construction or system. Product data shall include printed information such
as manufacturer's installation instructions, catalog cuts, standard color
charts, roughing-in diagrams and templates, standard wiring diagrams and
performance curves, and operation and maintenance manuals. Where
Product Data must be specifically prepared because standard printed data
is not suitable for use, submit as Shop Drawings.

Each copy of Product Data shall be marked to indicate the applicable
choices and options. Where printed Product Data includes information on
several products, some of which are not required, mark copies to indicate
the applicable information.

B. Alternative Products

1.

Specified materials, or products are indicative of quality standard required.
Materials and products, other than those which are specified, will be
considered only if the Contractor identifies his proposed material or product
substitutions at the time of tender. Differences, including variation in the
cost and/or schedule improvements to affected work, between the
Contractor's proposed substitution and that which is specified shall be
provided. Details of quality and difference, item by item, shall be provided
for each proposed substitute material or product.

C. Submittals

1.

1.08 SAMPLES

Submit 2 copies of each required submittal, and 4 copies where required
for maintenance manuals. the Engineer shall retain one copy, and return
the other copies marked with action taken and corrections or modifications
required. Unless noncompliance with Contract Document provisions is
observed, the submittal may serve as the final submittal.

A.  Contractor shall submit samples, as specified or as otherwise directed by the
Engineer for the review of kind, color, pattern and texture; for a final check of
these characteristics and there compatibility with other elements; and for a

11
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comparison of these characteristics between the final submittal and the actual
component as delivered and installed.

Full-size, fully fabricated samples shaped and finished as specified and
physically identical with the material or product proposed, shall be submitted to
the Engineer. Samples shall include partial sections of manufactured or
fabricated components, cuts or containers of materials, color range sets, and
swatches showing color, texture and pattern.

Samples shall be mounted, displayed, or packaged in the manner specified or as
to facilitate review of the qualities indicated.

Refer to other Specification Sections for requirements for samples illustrating
workmanship, fabrication, techniques, details of assembly, connections,
operation and similar construction characteristics.

1.09 AS-BUILT DRAWINGS

A

During work progress and prior to acceptance of work, Contractor shall submit
As-Built Drawings for the Engineer review and approval.

Approved As-Built Drawings shall be submitted including one set in reproducible
sheets and 2 sets of printed copies.

As-Built Drawings shall be properly signed, dated and numbered.

PART 2 - PRODUCTS

(Not Used)

PART 3 - EXECUTION

(Not Used)

END OF SECTION

12
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SECTION 01400

QUALITY CONTROL

PART 1 - GENERAL

1.01  CONTRACTOR QUALITY CONTROL PROGRAM

A.

Provide a comprehensive Quality Control Program to assure that engineering,
construction, materials, equipment and workmanship under this Contract are in
compliance with contract provisions, applicable laws, codes and standards, and
sound engineering and construction practices, unless specifically instructed
otherwise by the Engineer.

Quality Control program shall include, but not limited to, the following:

1. Provisions for review and certification by a responsible representative of
engineering, design and technical submittals to the Engineer under the
terms of the Contract.

2. Coordination of the Independent Testing Laboratory activities.

Prior to commencing work at Site, appoint Contractor Quality Control (CQC)
Manager supplemented as necessary by additional quality control personnel, who
shall be on site at all times during progress, with complete authority to take any
action necessary to ensure compliance with contract. CQC Manager shall report
directly to the Engineer. CQC Manager's responsibilities may delegated to the
full-time Site Manager.

Employ an Independent Testing Laboratory acceptable to the Engineer for
performing quality control testing (soils, concrete, precast concrete, steel
structure, masonry, asphalt and welding). As a minimum, laboratory shall meet
the Recommended Requirements for Independent Laboratory Qualifications,
published by the American Council of Independent Laboratories, the basic
requirements of ASTM E 329 - Standards of Recommended Practice and Testing
Agencies for Concrete and Steel as used in Construction; and shall be authorized
to operate in Saudi Arabia for on-site testing. Contractor (within 30 days of
effective date of site hand over) shall submit name, address and qualifications of
the proposed Independent Testing Laboratory along with evidence of authority to
operate in Saudi Arabia and qualifications of key laboratory personnel who will be
responsible for the services for the Engineer review and approval.

1.02 CONTRACTOR QUALITY CONTROL PLAN

A

Provide 5 copies of the Quality Control Plan to the Engineer for approval within
30 calendar days after the effective date of Site Handover. Quality Control Plan
shall detail the procedures, instructions, and reports to be used to assure
compliance with quality provision of this Contract. Quality Plan shall also include
CQC organization chart, names and qualifications of personnel in quality control
organization.

Prior to submittal of Quality Control Plan for acceptance, Contractor shall meet
with the Engineer and discuss quality control requirements. Quality system
including forms to be used for recording the quality control operations,

13
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inspections, tests, approvals, certifications, administration of the system, the
Engineer surveillance, and on site/off-site testing facilities shall be detailed during
this meeting(s).

Unless specifically authorized by the Engineer, on-site constructions or off-site
fabrication shall not start until the acceptance of the Quality Control Plan. Work
will commence only after acceptance of the plan, or at least acceptance of that
portion of the plan applicable to the specific feature of work.

1.03 WEEKLY REPORTS

1.04

1.05

1.06

A.

CQC Manager shall submit weekly CQC reports to the Engineer identifying prime
contractor and subcontractor(s) activities such as work accomplished, inspections
and tests conducted, results of inspection and tests, nature of defects found,
causes of rejection, and corrective actions taken together with the following
certification:

'On behalf of Contractor, | certify that this report is complete and correct, and
materials and equipment used, and work performed during this reporting period
are in compliance with Drawings and Specifications to the best of my knowledge,
except as noted above.'

This certification shall be signed for the Contractor, and by authorized CQC
Manager.

WORK DEFICIENCIES AND CORRECTION

A

Contractor shall not build upon or conceal any work containing uncorrected
defects. If deficiencies show that CQC Program is not adequate or does not
produce desired results, corrective actions in both Contractor Quality Control
Program and Work will be taken by Contractor. the Engineer may direct that
changes be made in Contractor Quality Control Program or organization,
including but not limited to, removal of unsatisfactory quality control
representatives at any level.

CERTIFIED TEST REPORTS AND MANUFACTURER'S CERTIFICATES

A

Before delivery of materials and equipment, submit and approve by the Engineer
certified copies of reports of tests as required by Technical Specifications
Sections, Applicable Codes, and Standards on good engineering practice.

Unless the specific items provided were tested, test reports shall be accompanied
by manufacturer certificates certifying that material and equipment proposed to
be supplied is of the same type, quality, manufacturer, and as that tested.

Certifications shall be original, naming appropriate item of equipment or material,
specification, standard, or other document specified as controlling quality of that
item and shall have attached thereto certified copies of test data upon which
certifications are based. Certificates shall be signed by manufacturer's official
authorized to sign certificates of conformance or compliance.

AUDIT

A.

Contractor Quality Control Plan implementation shall be subject to audit by the
Engineer.

14
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1.07 DUTIES OF INDEPENDENT TEST LABORATORY

A.

Provide adequate and acceptable plant and calibrated equipment to perform the
required testing service.

Develop qualified procedures for all required tests.
Perform specified sampling and testing of materials and methods of construction.
1. Comply with specified sampling and testing standards.

2.  Ascertain compliance of materials with requirements of Contract
Documents.

Promptly notify CQC of observed irregularities or deficiencies of work or
products.

Maintain accurate and complete records of all tests performed and promptly
submit the original and one copy of the certified test report to the Contractor, one
copy to the Engineer and one copy to Owner. Test report shall include the
following as a minimum:

- Date issued

Project title and number

- Testing laboratory name, address and telephone number

- Name and signature of laboratory inspector

- Date and time of sampling or inspection

- Record of temperature and weather conditions

- Date of test

- Identification of product and specification section

- Location of sample or test in the Project

- Type of inspection or test

- Results of test and all test data in compliance with Contract Documents

- Interpretation of test results, when requested by Owner

Provide access to facilities and records to the Engineer and/or Owner and at
reasonable times for the purpose of verifying qualifications of personnel,
suitability of equipment, adequacy of methods, analysis of results and reporting
methods.

Prior to final payment, provide a tabulation of tests performed in connection with

the Construction Contract, including conforming, non-conforming, and repeated
test results. Tabulation(s) shall be certified as complete, and signed by

15
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authorized representative of laboratory, and a copy shall be delivered to the
Engineer.

PART 2 - PRODUCTS

(Not Used)

PART 3 - EXECUTION

(Not Used)

END OF SECTION
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SECTION 01500

TEMPORARY FACILITIES

PART 1 - GENERAL

0.01 SECTION INCLUDES

A.  Contractor shall provide, erect, install, maintain, alter as necessary, and remove
on completion or when directed by the Engineer, temporary facilities and as
described in Project Documents and/or specified in this section.

0.02 TEMPORARY ROADS

A.  Contractor shall prepare and maintain such temporary roads as may be
necessary from the site to the nearest road and also within plot. Roads shall be
positioned strictly in accordance with the Engineer instructions and the
Contractor shall reduce or control any dust nuisance by spraying with water.

B.  Contractor shall satisfy himself as to the location and nature of the proposed
access routes to site and shall be responsible for preventing any damage
whatsoever to adjacent property and vegetation and keeping the access road
free from debris at all times.

0.038 TEMPORARY SERVICES

A. General

1.

Contractor shall make his own provisions with prior approval of the
Engineer, or he shall perform necessary works required in conjunction with
Project Documents.

Contractor shall bear costs related to installation, connection and
maintenance of all temporary services and consumption of water and
electricity during the entire duration of Project.

B.  Temporary Water

1.

Contractor shall supply in sufficient quantity all necessary potable and
other water for construction purposes for other trades at a point within a
reasonable distance from buildings being constructed. Contractor shall
make arrangements and pay charges for water service installation,
maintenance, and removal thereof, and pay cost of water for other trades.

When permanent water supply and distribution system has been installed,
it may be used as the source of water for construction purposes, provided
that the Contractor obtains the written approval of the Engineer, and
assumes full responsibility for the entire water distribution system, and
pays all cost of operation and maintenance of the system.

Temporary pipe lines and connections from the permanent service line,
whether outside or within the building, but necessary for the use of the
Contractor and his subcontractors, shall be installed, protected and
maintained at the expense of the Contractor.

17
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4.

At completion of the work or at such time as the Contractor makes use of
the permanent water supply installation, the temporary water service
equipment and piping shall be removed by Contractor at his own expense.

C. Temporary Electricity

1.

Contractor shall make all necessary arrangements for a temporary
electrical service, pay all expenses in connection with the installation,
operation and removal thereof, and pay the costs of electricity consumed
by all trades.

In event that site cannot be connected to a local electricity network or
where the available power is insufficient, Contractor shall make his own
temporary provision and maintain such temporary installation until
permanent supply is available and pay for expenses related in connection
with such process.

A temporary lighting system shall be furnished, installed and maintained by
the Contractor as required to satisfy the minimum requirements for safety
and security. Temporary lighting system shall afford adequate general
illumination to all building areas. Adequate outdoor lighting shall be
provided to illuminate staging, trenches and the like to the satisfaction of
the Engineer, and general illumination throughout adequate for watchmen
and emergency personnel.

Temporary equipment and wiring for power and lighting shall be in
accordance with the applicable provisions of governing codes. Temporary
wiring shall be maintained in a safe manner and utilized so as not to
constitute a hazard to persons or property.

When the permanent electrical power/lighting systems are in an operating
condition, they may be used for temporary power and lighting for
construction purposes, provided that Contractor obtains written approval of
the Engineer and shall assume full responsibility for the entire power and
lighting systems, and pays for operation and maintenance of the systems.

At completion of construction work, or at such time as the Contractor
makes use of permanent electrical equipment and devices, temporary
electricity services shall be removed by the Contractor at his own expense.

D. Waste Disposal

1.

Contractor shall make such temporary provisions as may be required in
order to dispose of any chemicals, fuels, oils, greases, bituminous
materials, waste and soil waste and the like without causing pollution to
either the site or the environment.

Disposal of any materials, wastes, effluent, garbage, oil, grease, chemicals
and the like shall be in areas specified by the concerned local authority or
municipality proposed by Contractor and subject to approval of the
Engineer.

If any waste material is dumped in unauthorized areas, Contractor shall
remove material and restore areas to condition of adjacent undisturbed
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E.

F.

area. If necessary, contaminated ground shall be excavated, disposed of
as directed by the Engineer, and replaced with suitable fill material,
compacted, and finished with topsoil at the expense of the Contractor.

Fire Protection

1. Contractor shall provide and maintain adequate fire protection in the form
of barrels of water with buckets, fire bucket tanks, fire extinguishers, or
other effective means of extinguishing fire, ready for instant use, distributed
around the project and in and about temporary inflammable structures
during construction of the works. Gasoline and other flammable liquids
shall be stored in and dispensed from safety containers approved by the
Engineer and storage shall not be within buildings. Torch-cutting and
welding operations performed by Contractor shall have the approval of the
Engineer before such work is started and a chemical extinguisher is to be
available at location where such work is in progress. Contractor shall follow
instructions and specifications of the Civil Defense Department.

Telephone and Fax

1. Contractor shall immediately after receiving the Letter of Acceptance,
install telephone system as mentioned in Clause 1.04 below including fax
line for the Engineer. In case of nonavailability of telephone lines through
STC, the Contractor shall provide one mobile telephone for exclusive use
of the Engineer.

2. Contractor shall be responsible for payment of installation charges and
periodic billing for all telephone and fax lines during construction period and
up to substantial handover.

1.04 TEMPORARY ACCOMMODATION AND FACILITIES

A

General: The location, construction, operation, maintenance and removal of the site
offices, storage facilities and of any other temporary buildings of all persons or parties
within perimeter of site, operating or associated as subcontractors to the Contractor
shall be subject to the approval of Engineer. Contractor shall submit to the Engineer,
prior to commencement of any temporary installations, plans showing the proposed
position of site offices, storage, and buildings of a temporary nature.

Habitable rooms shall be properly insulated, haveing dust-sealed windows with
sun protection and insect screens, and shall be equipped with electric lights, air
conditioning and/or mechanical ventilation, supporting facilities, hot and cold
water, sewer and electrical facilities, and maintenance as required and to the
satisfaction of Engineer.

Engineering Site Office

1. Contractor shall provide and maintain for entire duration of the project
such administrative and supporting facilities as required for the sole use
of Engineer and his staff. Building/s may be pre- fabricated or
conventionally constructed and all rooms shall be sufficiently dimensioned
to include essential furnishings. Temporary offices shall be available for
use not later than one month after the date of the site handing over.

2.  The Engineering site office shall consist of at least the following :
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- 5 Offices: Minimum 12 m?2 floor area each

- 1 Conference Room: Minimum 20 m? floor area
- 1 Reception Area: Minimum 9 m? floor area

- 1 sample Room: Minimum 12 m? floor area

- 1 Storage: Minimum 9 m? floor area

- 1 Kitchen 6 m2 floor area

- 4 Toilets/washroom to serve 20 persons

Rooms shall have minimum 2.45m head. Construction shall be as
approved by the Engineer prior to erection. The Contractor shall provide
water, electricity, AC, telephone, drainage system and all such supplies
shall be continuously furnished throughout construction period. Contractor
shall be responsible to provide adequate and sufficient services for
Engineer and his representatives including the messenger/office boy
acceptable to Engineer in full time basis and shall keep the building in
clean conditions. Contractor shall supply to the satisfaction of the Engineer the
necessary office equipment and furniture including telephone sets, fax
machine, electrical typewriter English and Arabic, desk calculators, advanced
photocopy machine, chairs, desks, tables, filing cabinets and other items as
required.

Communication Facilities: Contractor shall provide each room with telephone
connection box. Telephone system shall be provided with a small PABX
system, with two outside lines and 10 extension and the required number of
telephone sets and a fax machine. Installation shall be maintained in good
order.

Contractor shall furnish all offices to the satisfaction of the Engineer, and
supply offices with office supplies of adequate quantities as directed by
Engineer during entire project duration.

Contractor shall provide computer network complete with a server, 6 PC's
(minimum), laserjet printer, A-4 size scanner and other required hardware
and cabling. Latest Microsoft Windows based software shall be provided
including AutoCAD, MS Office, MS Project and any other software required
for the project.

D. Contractor's Facilities

1.

Contractor shall, for his own use, furnish and maintain suitable offices,
stores and auxiliary facilities on site. Contractor's office shall have
computer network similar to Engineer's office, along with telephone
services. He shall include for general use the following:

a.  Sanitary Facilities: Toilets shall be provided and maintained on site
or as directed by Engineer. Toilets shall be individually partitioned
and the enclosures provided with lockable doors.

b.  First Aid Facilities: Contractor shall provide adequate first aid
facilities for joint use of his staff and Engineer and his personnel.
They shall be made available at no extra cost.

c.  Vehicle Parking: Contractor shall provide car park shade structure
for 10 Engineer/Owner’'s cars and 2 spaces for visitors cars.
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E.

F.

Parking shade structure shall be subject to approval of Engineer.

d. Sample Room: The Contractor shall provide as directed by
Engineer and near his office a sample room with appropriate
shelving for the storage of complete set of approved samplesof
project. Contractor shall make the necessary modifications to the
room as directed by the Engineer.

Labor Camps
1. Alabor camp is not permitted on site.

2. Any labor camp or accommodation shall be provided for laborers off site
and is expected to be fully in accordance with the laws of the Kingdom;
and the Contractor shall be fully accountable and responsible for ensuring
all labor laws are complied with, and security and conduct of such men
are lawful.

Temporary Signboards:

1. Contractor shall provide, erect and maintain on suitable supports at
entrances to site and as directed by Engineer, 2 signboards of minimum
size 6 x 3.5 m constructed to the Engineer's design and consisting of
softwood framing covered using marine quality plywood, primed and
painted.

2. Provide signboards with the necessary lighting. Signboard shall be lettered
in Arabic and English, giving name of Employer, name of Designer,
Engineer, Contractor and Sub-Contractors. Setting out of signboards, type
and sizes of lettering shall be approved by Engineer. Contractor shall clear
away signboards upon completion of Contract or when requested to do so
by Engineer.

1.05 TEMPORARY FENCE

A

Contractor shall provide, install, maintain and remove a temporary fence around
site. Construct fence using hollow steel tubes conforming to ASTM A 36 and
corrugated galvanized sheet steel conforming to SDI Specifications. Sheet
material shall be structural quality, 22 gage thick conforming to of ASTM A 446,
Grade C, hot-dipped galvanized as per ASTM A 525, Class G-90. Size and
shape of fence shall be as approved by Engineer.

- Excavation shall be in compliance with the requirements of Sections 02200
- EARTHWORK.

- Concrete shall be in compliance with the requirements of Section 03300 -
CAST-IN-PLACE CONCRETE

0.06 TEMPORARY HOISTS AND CHUTES

A.

Contractor shall provide, install, maintain and remove material and personnel
hoists as required for normal use by all trades, and employ only skilled operators
for them. He shall provide necessary guards, signals, protective facilities, safety
devices and the like required for safe operation, provide suitable runways from
hoists to each floor level and roof, and remove all such facilities after they have
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served their purpose or when directed by the Engineer.

Contractor shall also provide and maintain all temporary ladders, ramps,
runways, chutes, derricks, stairs, and similar items required for the proper
execution of the work and permit the use of such facilities by other contractors,
subcontractors or trades. Hoists and chutes shall be so constructed as to
prevent damage, staining or marring of permanent work.

No materials, rubbish or debris shall be permitted to drop free, but shall be
removed by use of material hoist and/or fully enclosed rubbish chute.

Where required, openings in slabs, walls and partitions shall be provided for
installing large pieces of equipment. Openings shall be closed and/or made good
after the equipment is in place. Structural modification, if required, shall be
subject to prior approval by the Engineer.

0.07 STAGING AND SCAFFOLDING

A

Contractor shall provide, erect and maintain all staging and scaffolding (exterior
and interior) for all trades for their use during the construction of the building.
Staging and scaffolding shall be of approved design, erected and removed by
experienced stage builders and shall have all accident prevention devices
required by government laws.

Such staging and scaffolding shall be erected in sufficient time and in a proper
sequence so as not to delay the works. Subcontractors shall schedule and
commence their work so that building progress is not delayed or obstructed once
staging and scaffolding becomes available.

The above facilities shall be constructed and maintained in accordance with the
applicable requirements of Government Authorities and designed to comply with
the recommendations of the British Standards CP 97, Parts 1, 2 and 3, as
applicable, and be removed after they have served their purpose or when
directed by the Owner Representative.

0.08 TEMPORARY COVERINGS

A

Contractor shall protect finished surfaces, including jambs and soffits of openings
used as passageways or through which materials are handled, against possible
damage resulting from the conduct of work by trades.

Adequate protective material shall be laid under all materials stored on finished
surfaces, and shall be laid before moving materials over finished areas.
Wheelbarrows used over such areas shall have rubber type wheels.

Finished surfaces, including factory-finished and job-finished items shall be clean
and not marked upon handing over of building(s) to Owner. Contractor shall,
without extra compensation, re-finish such spaces where surfaces were proved
to have been inadequately protected, and which are damaged.

As soon as an area of flooring is finished, it shall be protected by the Contractor
from dirt and damage by covering as necessary with paper or by other approved
method.

Waterproofed and roof surfaces shall not be subjected to traffic, nor be used for

22



Specifications For Civil Works

storage of material. Where some activity must take place in order to carry out
the work, adequate protection, subject to approval by the Engineer shall be
provided.

0.09 TEMPORARY SAFETY MEASURES

A.  Contractor shall provide and maintain during the entire contract period all
temporary safety measures necessary for the protection of people, buildings,
structures, paving, lighting, channels, fences and the like on the site or adjacent
properties, and he shall be solely responsible for any damage to life and property
caused as a result of not having taken adequate precautions against such
damage.

PART 2 - PRODUCTS

0.04 MATERIALS

B.  General: Materials shall be new, and approved by the Engineer, and must not
violate requirements of applicable codes and standards.

PART 3 - EXECUTION

0.05 GENERAL

C. Maintain systems to assure continuous service.

D. Modify and extend systems as work progress requires.
0.06 REMOVAL

A.  Completely remove temporary materials and equipment when their use is no
longer required.

B. Clean and repair damage caused by temporary installations or use of temporary
facilities.

C. Restore permanent facilities used for temporary services to specified conditions.

END OF SECTION
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SECTION 01600

MATERIALS AND EQUIPMENT

PART 1 - GENERAL

1.01

1.02

SECTION INCLUDES

A.  Products.

B.  Transportation and handling.

C. Storage and protection.

D.  Product options.

E.  Substitutions.

PRODUCTS

A.  Products
1. Means new material, machinery, components, equipment, fixtures, and

systems forming Work. Products does not include machinery and
equipment used for preparation, fabrication, conveying and erection of the
Work. Products may also include existing materials or components
required for re-use.

B. Local Products
1. Priority shall be given to products manufactured in the Kingdom of Saudi

Arabia as long as they meet the reference standards and in conformance
with the Project Documents requirements.

C. Where applicable, use of materials and equipment removed from existing
premises shall not be permitted, unless otherwise indicated on Contract
Documents.

D. For similar components, provide interchangeable components of same
manufacturer.

E.  Product List Schedule
1. Prepare a schedule showing products specified in a tabular form

acceptable to the Engineer. Product List Schedule shall include generic
names of products required, manufacturer's name and proprietary product
names for each item listed. Coordinate product list schedule with
Construction Schedule and Schedule of Submittals.

F.  Product Selection

1. Provide products complying with Contract Documents specific
performances indicated or specified, and which are recommended by
manufacturer in writing for the intended application.
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2.  Materials and equipment to be used in Work shall be best quality, standard
products of manufacturers and shall not show sign of defects or impuirities.
Where available, provide standard products of types that have been
produced and used successfully in similar installations on other projects.

3. When matching of an established sample is required, the Engineer shall
be the final judge of whether proposed product by Contractor matches the
sample satisfactorily.

4, References made in the Specifications to approved manufacturers shall be
construed as establishing a standard of quality and not as a limitation to
the competition.

1.03 TRANSPORTATION AND HANDLING

A

B.

Transport and handle products in accordance with manufacturer's instructions.

Inspect shipments to assure that products comply with the requirements,
undamaged and are correct in quantities.

Provide equipment and personnel as necessary to handle products by methods
to prevent soiling, disfigurement, or damage.

1.04 STORAGE AND PROTECTION

A

Provide secure storage for products, and protect stored products from pilferage,
vandalism, and other loss or damage. Store and secure products so as not to
present a safety hazard.

Store and protect products in accordance with manufacturer's instructions, with
seals and labels intact and legible. Store sensitive products in weather-tight,
climate controlled enclosures.

For exterior storage, fabricated products shall be placed on sloped supports,
located above ground.

Provide off-site storage and protection when site does not permit on-site storage
or protection.

Products subject to deterioration shall be covered with impervious sheet
covering. Ventilation of covered products shall be provided to avoid condensation
damage.

Loose granular materials shall be stored on solid flat surfaces in a well-drained
area. Precautions shall be taken to prevent mixing with foreign matter.

Provide equipment and personnel to store products by methods to prevent
soiling, disfigurement, or damage.

Store products organized in such a way as to permit access for inspection.
Contractor shall periodically inspect stored products to assure that they are
undamaged and are being maintained under specified conditions.

25



Specifications For Civil Works

1.05 PRODUCT OPTIONS

A.

Reference in Specifications to approved manufacturers shall be construed as
establishing a standard for minimum quality and not as limiting of competition.

Products of equal in quality to or better than those specified, shall be considered
acceptable or approved. Acceptability and/or approval shall be decided and/or
approved by the Engineer.

1. Products Specified by Reference Standards or by Description Only: Any
product meeting those standards or description may be furnished.

2.  Products Specified by Naming One or More Manufacturers: Products of
named manufacturers and meeting specified requirements shall be
furnished; no options or substitutions shall be allowed.

3. Products Specified by Naming One or More Manufacturers with a
Provision for Substitutions (i.e. or approved equal): Submit a request for
substitution for any manufacturer not named complying with the
requirements detailed in this specifications.

1.06 SUBSTITUTIONS

A

Requests for Substitutions shall be in accordance with the General Conditions
and Section 01300 - SUBMITTALS of this Specification.

The consideration of Contractor requests for Substitutions shall be subject to the
Engineer review and approval. The Owner shall have final approval authority
over requests for Substitutions.

Substitutions may be considered when a product becomes unavailable through
no fault of the Contractor.

Contractor shall document each request with complete data substantiating
compliance of proposed Substitution with Contract Documents.

A request for product substitution constitutes a representation that the
Contractor:

1. Has investigated proposed product and determined that it meets or
exceeds quality level of specified product.

2.  Will provide same warranty for Substitution as for specified product.

3. WIll coordinate installation of Substitution and make changes to other
Work which may be required for Work to be complete at no additional cost
to Owner.

4, Waives claims for additional costs or time extension which may
subsequently become apparent.

Substitutions will not be considered when they are indicated or implied on shop
drawing or product data submittals, without separate written request, or when
acceptance will require revision to the Contract Documents.
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G.

Substitution Submittal Procedure

1.

Submit 4 copies of request for Substitution for consideration. Limit each
request to one proposed Substitution.

Submit shop drawings, product data, and certified test results attesting to
the proposed product equivalence.

The Engineer will notify Contractor, within 2 weeks of receipt of a
substitution request and in writing, of his decision to accept or reject such a
request.

PART 2 - PRODUCTS

(Not Used)

PART 3 - EXECUTION

(Not Used)

END OF SECTION
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SECTION 01700

PROJECT CLOSE-OUT REQUIREMENTS

PART 1 - GENERAL

1.01  SECTION INCLUDES

A.

Project Closeout: Term used to describe certain collective project requirements,
indicating completion of Work that are to be fulfilled near end of Contract time in
preparation for final acceptance and occupancy of Work by Owner, as well as
final payment to the Contractor and normal termination of Contract.

Time of Closeout: Directly related to "Substantial Completion”; therefore, the time
of closeout may be a single time for individual elements of the work that have
been certified as substantially complete at different dates. This time variation, if
any, shall be applicable to the other provisions of this Section.

1.02 PREREQUISITES TO SUBSTANTIAL COMPLETION

A

General: Complete the following before requesting the Handover Committee
inspection for certification of substantial completion, either for the entire work or
for portions of the Work.

1. In progress payment request that coincides with, or is the first request
following date of substantial completion is claimed, show either 100%
completion for portion of work claimed as "substantially complete”, or list
incomplete items, the value of incomplete work, and reasons for Work
being incomplete.

2. Include supporting documentation for completion as indicated in these
contract documents.

Submit a statement showing an accounting of changes to the Contract Sum.

Submit specific warranties, workmanship/maintenance bonds, maintenance
agreements, final certifications and similar documents.

Obtain and submit releases enabling the Owner's full, unrestricted use of the
Work and access to services and utilities. Where required, include occupancy
permits, operating certificates and similar releases.

Submit record drawings, maintenance manuals, final project photographs,
damage or settlement survey, property survey, and similar final record
information.

Deliver tools, spare parts, extra stock of materials and similar physical items to
the Owner.

Make final change-over of locks and transmit keys to Owner. Advise Owner's
personnel of change-over in security provisions.

Complete start-up testing of systems, and instruction of the Owner's operating
and maintenance personnel. Discontinue or change over and remove temporary
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facilities and services from the project site, along with construction tools and
facilities, mock-ups, and similar elements.

Complete final cleaning-up requirements, including touch-up painting of marred
surfaces.

Touch-up and otherwise repair and restore marred exposed finishes.

Inspection Procedures: Upon receipt of Contractor's request for inspection,
Handover Committee will either proceed with inspection or advice Contractor of
unfilled prerequisites.

1. Following initial inspection, Handover Committee will either prepare
Certificate of Substantial Completion, or will advise Contractor of work
which must be performed before certificate will be issued. Handover
Committee will repeat inspection when requested and when assured that
work has been substantially completed.

2. Results of the completed inspection will form the initial "Punch List" for final
acceptance.

1.03 PREREQUISITES TO FINAL ACCEPTANCE

A

General: Complete the following before requesting the Engineer final inspection
for certification of final acceptance, and final payment as required by the General
Conditions. List known exceptions, if any, in the request.

1. Submit the final payment request with final releases and supporting
documentation not previously submitted and accepted. Include certificates
of insurance for products and completed operations where required.

2. Submit an updated final statement, accounting for final additional changes
to the Contract Sum.

3. Submit a certified copy of the Engineer final Punch List of itemized work to
be completed or corrected, stating that each item has been completed or
otherwise resolved for acceptance and has been endorsed/dated by the
Engineer.

4. Submit final meter readings for utilities, a measured record of stored fuel,
and similar data either as of the date of substantial completion, or else
when the Owner took possession of and responsibility for corresponding
elements of the work.

5. Submit Certificate of Payment, Zakat and Income.

Re-inspection Procedure: The Engineer shall re-inspect the Work upon receipt of
the Contractor's notice that the Work, including Punch List items resulting from
earlier inspections, has been completed, except for these items whose
completion has been delayed because of circumstances that are acceptable to
the Engineer.

1. Upon completion of re-inspection, the Engineer will either prepare a
certificate of completion of the Maintenance Period or will advice the
Contractor of work that is incomplete or of obligations that have not been
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fulfilled, but are required for final acceptance.

2. If necessary, the re-inspection procedure will be repeated.

1.04 RECORD DOCUMENT SUBMITTALS

A.

As-Built Drawings: Contractor shall prepare As-Built drawings from the shop
drawings. Information shall be presented in the following form:

1. Electronic Files: As-Built drawings files shall be submitted to the Engineer.
Drawings shall be prepared using latest AutoCAD version (*.DWG
Format).

2.  Reproducible Copies (Sepia): All As-Built drawings and other Contract
documents.

Copies of the As-Built drawings shall be submitted in accordance with SECTION
01300 - SUBMITTALS for approval.

Specifications: Complete mark-up of Technical Specifications shall be submitted
to the Engineer before initial acceptance.

Record Product Data: During the progress of the work maintain one copy of each
product data submittal, and mark up significant variations as approved by the
Engineer in the actual work in comparison with the submitted information.

Include both variations from the manufacturer's instructions and
recommendations for installation. Give particular attention to concealed products
and portions of the work which cannot otherwise be readily discerned at a later
date by direct observation. Note related change orders and mark-up of record
drawings and specifications. Upon completion of mark-up, submit complete set
to the Engineer for record.

Record Sample Submittal: Immediately prior to the time(s) of initial completion,
the Engineer will meet with Contractor at site, and will determine which of the
submitted samples maintained by the Contractor during the progress of the work
are to be submitted to the Engineer for record purposes.

Miscellaneous Record Submittals: Immediately prior to time(s) of initial
completion, complete miscellaneous records and place in good order, properly
identified and bound or filled, ready for continued use and reference. Submit to
the Engineer for record.

1.05 OPERATING AND MAINTENANCE INSTRUCTIONS

A.

Arrange for each Installation of work requiring continuing maintenance or
operation to meet with the operating personnel at the project site to provide basic
instructions needed for proper operation and maintenance of the entire work.
Review maintenance manuals, record documentation, tools, spare parts and
materials, lubricants, fuels, identification system, control sequences, hazards,
cleaning and similar procedures and facilities. For operation equipment,
demonstrate start-up, shut-down, emergency operations, noise and vibration
adjustments, safety, economy/ efficiency adjustments, and similar operations.
Review maintenance and operations in relation with applicable guarantees,
warranties, agreements to maintain, bonds, and similar continuing commitments.
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B.  Contractor shall submit 2 sets of Operation and Maintenance data prior to final
inspection, size A-4 and/or A-3 text pages as applicable, bound in expandable
binders with durable covers.

C. Contractor shall prepare binder covers with printed title - OPERATION AND
MAINTENANCE INSTRUCTIONS, title of project, and subject matter of binder
when multiple binders are required.

D. Language for Operation and Maintenance Manuals: Manuals shall be prepared
in Arabic and English. Where manufacturer's Arabic literature shall not be
available, Contractor shall be responsible for providing the Arabic translated
manuals.

E. Binder contents shall be internally subdivided with permanent page dividers;
logically organized as described below, with tab titling clearly printed under
reinforced laminated plastic tabs.

F. Binder Contents: Contractor shall prepare a Table of Contents for each volume,
with each Product or system description identified.

G. Binder - Part 1: Directory, listing names, addresses, and telephone numbers of
Architect/Engineer, the Engineer, Contractor, subcontractors, and major
equipment suppliers.

H. Binder - Part 2: Operation instruction and maintenance manuals, arranged by
system and subdivided by Specification section.

For each category, identify names, addresses, and telephone numbers of
subcontractors and suppliers. ldentify the following:

1. List of equipment.

2.  Significant design criteria including performance data, dimensions,
weights, and capacities.

3. Parts list for each component.
4, Installation instructions.
5.  Operating instructions.

6. Maintenance manuals and instructions for equipment and systems
including service manuals and wiring diagrams.

7. Maintenance instructions for finishes, including recommended cleaning
methods and materials and special precautions identifying detrimental
agents.

Binder - Part 3: Project documents and certificates, including the following:

1. Shop drawings and product data.

2. Air and water balance reports.
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3.  Potable water system disinfection reports.

4, Elevator and dumbwaiter test reports and certifications.

5.  Other certificates as specified.

6.  Photocopies of warranties, guaranties, and bonds.

Contractor shall submit one copy of the completed binder volumes in the final
form 30 days prior to final inspection at substantial completion. This copy will be
returned after final inspection, with the Engineer comments. Revise content of

documents as required prior to final submittal.

Within 10 days after final inspection, Contractor shall submit 2 copies of the final
revised binder volumes to the Engineer for hand-over to Owner.

1.06 FINAL CLEANING

A

Special cleaning for specific units of work is specified in the various technical
specifications.

Provide final cleaning of the work at the time indicated, consisting of cleaning
each surface or unit of work to the normal "clean" condition expected for a first
class building cleaning and maintenance program. Comply with manufacturer's
instructions for cleaning operations.

Except as otherwise indicated or requested by the Owner, remove temporary
protective devices and facilities which were installed during the course of the
work to protect previously completed work during the remainder of the
construction period.

Comply with the safety standards and governing regulations for cleaning
operations. Do not burn waste materials at the site, nor bury debris or excess
materials on the property, nor discharge volatile or other harmful or dangerous
materials into drainage system. Remove waste materials from the site and
dispose of in lawful manner.

1.07  WARRANTIES AND BONDS

A

Submit written warranties to the Engineer prior to the date certified for
Substantial Completion. [If the Engineer certificate of Substantial Completion
designates a commencement date for warranties other than the date of
Substantial Completion for the Work, or a designated portion of the Work, submit
written warranties upon request of the Engineer.

When a special warranty is required to be executed by the Contractor, or the
Contractor and a subcontractor, supplier or manufacturer, prepare a written
document that contains appropriate terms and identification, ready for execution
by the required parties. Submit a draft to the Owner through the Engineer for
approval prior to final execution.

Refer to individual sections of Division 2 through 16 each specific content
requirements, and particular requirements for submittal of special warranties.

Form warranties and bonds in heavy-duty, commercial quality, durable 3-ring
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vinyl covered loose-leaf binders, thickness as necessary to accommodate
contents, and sized to receive A-4 paper.

1.08 CONTINUING INSPECTIONS

A.  Where required by special guarantees, warranties, agreements to maintain,
workmanship bonds and similar continuing commitments, comply with requests
to participate in inspections at the end of each time period of such continuing
commitments.

1.09 DELIVERY TURNOVER INVENTORY REQUIREMENTS

A.  Upon product delivery, the Contractor shall:

1.

2.

PART 2 - PRODUCTS

(Not used)

PART 3 - EXECUTION

(Not Used)

Conduct tests and operational checks to ensure serviceability.
Verify cleanliness and overall condition as acceptable.

Ensure that manufacturer's operations and maintenance manuals are
available for transfer.

Ensure that keys to rolling stock, buildings and equipment are ready for
turnover to the Owner.

END OF SECTION
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SECTION 02060

DEMOLITION

PART 1 - GENERAL

0.01 SECTION INCLUDES

A

Demolition, removal and disposal of foundations, underground structures,
utilities and other items as indicated on drawings and specified in this
section.

GENERAL REQUIREMENTS

A

D.

Work includes demolition of foundations, underground structures, utilities
and other items as required as well as removal of resulting rubbish and
debris.

Remove rubbish and debris from site daily, unless otherwise directed, to
avoid accumulation at demolition site.

Store materials that cannot be removed daily in areas specified by the
Engineer.

Dispose materials off site as specified and as directed by the Engineer.

SUBMITTALS

A

D.

Detailed drawings of temporary works, if required, and detailed sequence
of operations to ensure uninterrupted progress works on site.

Work Plans for demolition work: Demolition and removal work shall not
interfere with existing utilities, traffic on roads, nor shall it interfere with the
continuity of access or use of adjoining areas, except as approved. When
interference with existing utilities, traffic or continuity of use of any area is
required, work plan shall be furnished to the Engineer for review and
approval not less than twenty-five working days before starting work.

When required, the necessary permits shall be completed by Contractor
and submitted for review and approval by the Engineer. When approved,
schedule Work to create the least interference and inconvenience to
adjoining areas and public. At all times public safety shall be protected.

No work shall proceed until the above submittals have been approved by
the Engineer.

PART 2 - PRODUCTS

(Not Used)
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1.

PART 3 - EXECUTION

1.01 PROTECTION

A

E.

TRAFFIC

A.

Before beginning any demolition work, survey site carefully and examine
Drawings and Specifications to determine the extent of Work. Investigate
the presence of foundations and other underground structures as well as
utilities required to be demolished. Demolition and removal work shall be
performed in a manner to prevent damage to the remaining and adjoining
structures, facilities and utilities without jeopardizing their use or
occupancy. Damage to adjoining structures, facilities and utilities shall be
repaired as approved by the Engineer.

Provide temporary barricades and other forms of protection to protect
personnel and general public from injury due to demolition work as well as
keeping non-authorized public traffic off site during the project duration.

Protect from damage existing finish work that is to remain in place and
become exposed during demolition operations. Protect floors with
suitable coverings when necessary.

Provide temporary weather protection when removal or demolition
involves exterior walls, windows or doors.

Remove protection at completion of work.

Conduct demolition and debris removal to ensure minimum interference
with adjacent occupied or used facilities.

Do not close, block or otherwise obstruct areas or used facilities without a
written authorization from Owner.

Provide alternate routes around closed or obstructed traffic ways if
required by the Engineer.

UTILITY SERVICES

A.

Maintain existing utilities indicated to remain in service and protect them
against damage during demolition operations. Do not interrupt utilities
serving occupied or used facilities, except when authorized in writing by
Owner. Provide temporary services during interruptions to existing
utilities, as acceptable to Owner. Maintain fire protection services during
demolition operations.

Locate, identify and disconnect utility services that are not indicated to
remain and provide bypass connections to maintain continuity of services
to occupied areas of building.

DEMOLITION
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A.  Perform demolition work in a systematic manner.

B. Use methods acceptable to the Engineer to complete the required
demolition, and in accordance with approved demolition schedule and
governing regulations.

C. ltems to be demolished shall include but not limited to following:

1. Foundations

2. Underground Structures, if any

3. Underground Utilities, if any

4.  Any other items required to be demolished
DISPOSAL

A. Concrete, masonry, and other noncombustible materials, except concrete
permitted to remain in place, shall be disposed of in legal manner in the
designated disposal areas, off site.

B. Combustible materials shall also be disposed off site in a legal manner.

C. Debris and rubbish shall be removed from site. Debris shall be removed
and transported in a manner that prevents spillage on streets or adjacent
areas. Local regulations regarding hauling and disposal shall apply.

DUST CONTROL

A.  Amount of dust resulting from demolition shall be controlled to prevent
spread of dust to other portions of construction site and to avoid the
creation of nuisance in the surrounding area(s). Use of water will not be
permitted when it will result in, or create, hazardous or objectionable
conditions such as flooding and pollution.

BURNING

A. Use of burning at Project site for disposal of refuse and debris will not be
permitted.

USE OF EXPLOSIVES
A.  Use of explosives will not be permitted.
CLEANUP AND REPAIR

A. Upon completion of demolition work, remove tools, equipment, and
demolished materials from site and leave site in a clean condition.
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B.  Repair demolition performed in excess of that required. Return elements
of construction and surfaces to remain to condition existing prior to start
operations.

END OF SECTION
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SECTION 02110

SITE CLEARING

PART 1 - GENERAL

0.01 SECTION INCLUDES

A

Removal and disposal of vegetation, brush, rubbish, loose rocks, large
stones and metallic debris occurring within the areas to be cleared as well
as removal of roots, matted roots and organic materials to a depth of not
less than 300 mm below original surface level of ground or to natural rock
elevation.

Removal and satisfactory disposal of any structure that obtrude, encroach
upon, or otherwise obstruct the Work indicated on Drawings.

0.02 JOB CONDITIONS

A

Traffic: Conduct site clearing operations to ensure minimum interference
with roads, streets, walks and other adjacent occupied or used facilities.
Do not use facilities without permission from the Engineer or authorities
having jurisdiction.

Protection of Existing Improvements (If required): Provide protection as
necessary to prevent damage to existing improvements indicated to
remain in place.

1. Protect improvements on adjoining properties and on Owner's
property.

2. Restore damaged improvements to their original condition, as
acceptable to parties having jurisdiction.

1.PART 2 - PRODUCTS

(Not Used)

2. PART 3 - EXECUTION

2.01 SITE CLEARING

A.

General: Remove trees, shrubs, grass and other vegetation,
improvements or obstructions interfering with the execution of the new
construction. Remove such items elsewhere on site or premises as
specifically indicated. Removal includes digging out stumps and roots.

Clearing and Grubbing: Remove material to be grubbed, together with
logs and other organic or metallic debris not suitable for foundation
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purposes to a depth of not less than 300 mm below the original surface
level of the ground in areas indicated to be grubbed and in areas
indicated as construction areas under this Contract, such as areas for
buildings, and areas to be paved. Depressions made by grubbing shall
be filled with suitable material and compacted to make the surface in
conformance with the original adjacent surface of the ground.

Removal of Improvements: Remove existing above-grade and
below-grade improvements necessary to permit construction and other
works as indicated on drawings.

2.02 DISPOSAL OF WASTE MATERIALS

A.

Transport waste materials and unsuitable topsoil materials to the
designated spoil areas and dispose of as directed by the Engineer at no
extra cost.

Dust Control: Amount of dust resulting from demolition shall be controlled
to prevent the spread of dust to occupied portions of the construction site
and to avoid creation of a nuisance in the surrounding area. Use of water
will not be permitted when it will result in, or create, hazardous or
objectionable conditions.

2.03 BURNING

A

Use of burning at the Project Site for the disposal of refuse and debris
shall not be permitted.

2.04 USE OF EXPLOSIVES

A

Use of explosives shall not be permitted.

END OF SECTION
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SECTION 02510

ASPHALT CONCRETE PAVING

1. PART 1 - GENERAL

1.01 SECTION INCLUDES

A

Providing asphalt concrete paving in one layer system or two layers
system including placement and compaction as shown on Drawings and
as specified in this section.

1.02 REFERENCES

A.

AASHTO - American Association of State Highway and Transportation

Officials

AASHTO T 11

AASHTO T 27
AASHTO T 44
AASHTO T 49
AASHTO T 51
AASHTO T 84
AASHTO T 85

AASHTO T 96

AASHTO T 104

AASHTO T 112
AASHTO T 176
AASHTO T 180
AASHTO T 182
AASHTO T 191

AASHTO T 193

Material Finer than 0.075 mm (No. 200) Sieve in
Aggregate

Sieve Analysis of Fine and Coarse Aggregates
Solubility Test for Bituminous Materials

Penetration of Bituminous Materials

Ductility of Bituminous Materials

Specific Gravity and Absorption of Fine Aggregates
Specific Gravity and Absorption of Coarse Aggregates

Resistance to Abrasion of Coarse Aggregate by Use of
the Los Angeles Machine

Soundness of Aggregates by Use of Sodium Sulfate of
magnesium Sulfate

Friable Particles in Aggregates
Sand Equivalent Test

Proctor Compaction Tests
Coating and Stripping Test
Field Density Determination

California Bearing Ratio test
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B.

ASTM - American Society for Testing and Materials

ASTM C 88

ASTM C 117

ASTM C 127

ASTM C 131

ASTM C 136

ASTM C 535

ASTM D 75

ASTM D 140

ASTM D 242

ASTM D 448

ASTM D 946

ASTM D 977

ASTM D 995

ASTM D 1188

ASTM D 1556

ASTM D 1557

Test Method for Soundness of Aggregates by Use of
Sodium Sulfate of Magnesium Sulfate

Test Method for Material Finer than 0.075 mm (No. 200)
Sieve in Mineral Aggregates by Washing

Test Method for Specific Gravity and Absorption of
Coarse Aggregates by Washing

Test Method for Resistance to Degradation of
Small-Size Coarse Aggregate by Abrasion and Impact
in the Los Angeles Machine

Method for Sieve Analysis of Fine and Coarse
Aggregates

Test Method for Resistance to Degradation of Large-
Size Coarse Aggregate by Abrasion and Impact in the
Los Angeles Machine

Practice for Aggregate Sampling

Practice for Bituminous Material Sampling

Specifications for Mineral Filler for Bituminous Paving
Mixtures

Classification for Sizes of Aggregate for Road and
Bridge Construction

Specifications for Penetration-Graded Asphalt Cement
for Use in Pavement Construction

Specifications for Emulsified Asphalt

Requirements for Mixing Plants for Hot-Mixed, Hot-Laid
Bituminous Paving Mixtures

Test Method for Bulk Specific Gravity and Density of
Compacted Bituminous Mixtures Using Paraffin-Coated
Specimens

Test Method for Density of Soil in Place by the
Sand-Cone Method

Test Method for Moisture-Density Relations of Sails,
and Soil-Aggregate Mixtures using 10-lb (4.5-kQ)
Rammer and 18-inch (457-mm) Drop
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ASTM D 1559

ASTM D 1664

ASTM D 1883

ASTM D 2027

ASTM D 2028

ASTM D 2041

ASTM D 2172

ASTM D 2419

ASTM D 2726

ASTM D 3515

ASTM D 3549

Test Method for Resistance to Plastic Flow of
Bituminous Mixtures Using Marshall Apparatus

Test Method for Coating and Stripping of
Bitumen-Aggregate Mixtures

Test Method for CBR (California Bearing Ratio) of
Laboratory-Compacted Soils

Specifications for Cutback Asphalt (Medium-Curing
Type)

Specifications for Cutback Asphalt (Rapid-Curing Type)

Test Method for Theoretical Maximum Specific Gravity
and Density of Bituminous Paving Mixtures

Test Methods for Quantitative Extraction of Bitumen
from Bituminous Paving Mixtures

Test Method for Sand Equivalent Value of Soil and Fine
Aggregate

Test Method for Bulk Specific Gravity of Compacted
Bituminous Mixtures Using Saturated Surface-Dry
Specimens

Specifications for Hot-Mixed, Hot-Laid Bituminous
Paving Mixtures

Test Method for Thickness or Height of Bituminous
Paving Mixture Specimens

CRD - U.S. Army, Corps of Engineers

CRD-C 119

Method of Testing for Flat and Elongated Particles in
Coarse Aggregates

Al - Asphalt Institute

Al-MS 2

1.03 SUBMITTALS

A.
B.

C.

Mix Design Methods for Asphalt Concrete and Other
Hot-Mix Types

Samples: Materials and Bituminous Mixture.

Certificate of Compliance for Materials.

Test Reports.
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D.

In addition to the above, submit the following:
1. Job-Mix Formula.

2.  Schedule

3.  List of Plant and Equipment.

4. Detail and procedures of furnishing and delivering asphalt cement
from off-site plant.

1.04 QUALITY ASSURANCE

A

Tests specified herein and additional tests as may be necessary to
determine the quality of the work will be performed by the Contractor
using an independent testing laboratory nominated by the Contractor and
approved by the Engineer. Contractor shall restore areas where samples
have been taken so that such areas will conform to these specifications.

2. PART 2 - PRODUCTS

2.01 MATERIALS

A.

Sub-Grade

1. Conform to the requirements specified in Section 02200 -
EARTHWORK.

Granular Sub-Base

1. Conform to the requirements specified in Section 02200 -
EARTHWORK.

Aggregates

1. Aggregates shall consist of coarse aggregates and fine aggregates,
and filler material, if required, all conforming to MOC Specifications
and the requirements specified herein. Aggregates shall consist of
crushed rock or crushed gravel, clean, hard, tough, durable, uniform
quality, and free from organic material.

2. Aggregates shall be obtained from an approved quarry and shall
consist of a mixture of all aggregate uniformly graded from coarse to
fine.

3. Combined aggregates shall conform to the following gradation
requirements when tested in accordance with AASHTO T 27 or
ASTM C 117 and ASTM C 136:
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Percent Passing by Weight

Sieve Size Percent Passing by Weight
Base Course Wearing
Course
19.05 mm (3/4 in) 100 -
13.00 mm (1/2 in) 80-95 100
9.50 mm (3/8 in) - 80-100
4.75 mm (No. 4) 48-62 55-75
2.00 mm (No. 10) 32-45 32-47
0.425 mm (No. 40) 16-26 16-26
0.25 mm (No. 80) 8-18 10-18
0.075 mm (No. 200) 4-8 4-10

Grading limits specified here are based on materials of uniform
specific gravity and shall be adjusted by the Engineer to
compensate for any variation in specific gravity of the individual
sizes. The grading may be varied by the Engineer of Marshall Tests
to obtain optimum stability and life of completed wearing course mix.

4. Processed aggregates shall consist of 100 percent crushed stone of
hard durable particles having two or more broken faces, free from
dirt and other objectionable matter, and meeting the following
physical requirements when tested in accordance with ASTM C 117
and ASTM C 136:

a. Plasticity Index: 3 Percent maximum as per AASHTO T 90 or
ASTM D 424

b.  Sand Equivalent: 45 percent minimum as per AASHTO T 176

c. Loss of Sodium Sulfate (Soundness Test):
10 percent maximum as per AASHTO T 104 or ASTM C 88

d. Loss of Magnesium Sulfate (Soundness Test):
12 percent maximum as per AASHTO T 104 or ASTM C 88

e. Loss by Abrasion Test: 40 percent maximum as per AASHTO
T 96 or ASTM C 131 or ASTM C 535

f. Flat and Elongated Particles: 5 percent maximum as per
CRD-C119

g. Friable Particles: 0.25 percent maximum as per AASHTO T
112
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D. Asphalt Cement: Petroleum asphalt cement, Grade 60 - 70 penetration,
conforming to AASHTO M 20 or ASTM D 946.

E. Liquid Asphalt

1.

Prime Coat: Medium-curing cutback asphalt conforming to AASHTO

M 82, Grade MC-1 or ASTM D 2027, Grade MC-70.

2. Tack Coat: AASHTO T49, Grade RC-2 or ASTM D2028, Grade

RC70.

F.  Mineral Filler: Rock or slag dust, hydraulic cement, or other inert material
complying with AASHTO M 17 or ASTM D 242.

2.02 BITUMINOUS PLANT MIX

A.  Job Mix

1.

A satisfactory job-mix formula shall be established for each mixture
used. Formula shall establish a single percentage of aggregate
passing each sieve size, a single percentage of bituminous material
to be added, and a single temperature at which the mixture is to be
delivered at the point of discharge. Procedures shall conform to
ASTM D 1559.

Combined mineral aggregates and asphalt shall conform to the
following composition limits by weight.

a. Total Mineral Aggregates (percent) 192 - 96
b.  Asphaltic Binder (percent) :4-8
When tested according to ASTM D 1559 (75 blows each face) the
bituminous mixture shall conform to the following requirements.
Bituminous mixture properties shall be determined in accordance
with procedures contained in Al MS-2.
a.  Stability (Marshall)

1. Base Course : 500 Kg minimum

2. Wearing Course : 700 Kg minimum
b.  Flow (millimeters)

1. Base Course :2.0-5.0

2. Wearing Course :2.0-4.0

c. Voids in total mix (percent)
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1. Base Course :3.0-7.0
2. Wearing Course :3.0-5.0

d. Voids filled with Asphalt (percent)
1. Base Course :60.0-75.0
2. Wearing Course :70.0 - 80.0

e. Voids in mineral aggregate (percent)
(1)  Minimum 14 percent

f. Loss of Marshall stability by submerging specimens in water at
60°C for 24 hours as compared to stability measured after
submersion in water at 60°C for 20 minutes in accordance with
MIL-STD-620A, Method 104
(1)  Maximum of 25 percent

g. Aggregates shall not show evidence of stripping when tested in
accordance with ASTM D 1664. Coated area shall be greater
than 95 percent. Hydrated lime, Portland Cement or an
approved anti-stripping agent shall be used to reduce asphalt
stripping and loss of stability. Determine the most effective

additive, which shall be approved by the Engineer prior to use.

h.  Dune sand added to the mixture shall not exceed 10 percent of
the total weight of the blended aggregate.

When tested in accordance with ASTM D 1560 the bituminous
mixture shall have a Stability of 37 or more.

B. Variations From Job Mix Based on the Results of Single Test: Variation
from the approved job mix shall not exceed the following:

1.

4.

5.

Aggregates Passing 4.75 mm (No. 4) and Larger: Plus or minus 7
percent

Aggregates Passing 2 mm (No. 10), & 0.425 mm (No. 40): Plus or
minus 4 percent

Aggregates Passing 0.25 mm (No. 80) and 0.075 mm (No. 200):
Plus or minus 2 percent

Asphalt Content: Plus or minus 0.4 percent

Temperature Range: Plus or minus 11°C

C. Select asphalt content so that the air voids will not fall below three percent
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after allowance is made for job tolerance of plus or minus 0.4 percent.

2.03 Asphalt pavement layers system shall be as indicated in drawings and as
following:

A.  One layer System
1. Sub-Grade
2.  Granular Sub-Base
3. Prime Coat
4. Wearing Coarse
B. Two layers system
1. Sub-Grade
2.  Granular Sub-Base
3.  Prime Coat
4. Base Coarse
5. Tack Coat

6. Wearing Coarse

3. PART 3 - EXECUTION

3.01 SUB-GRADE PREPARATION
A.  Conform to Section 02200 - EARTHWORK.
3.02 GRANULAR SUB-BASE
A.  Conform to Section 02200 - EARTHWORK.
3.03 BATCHING AND MIXING OF BITUMINOUS CONCRETE

A. Batching and Mixing: Mixing plants shall conform to ASTM D 995. Truck
scales shall be provided by Contractor.

1. Preparation of Asphalt Cement: Heat asphalt cement within a
temperature range of 135°C to 163°C at the time of mixing. All
material heated above 204°C shall be rejected.
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2.  Preparation of Mineral Aggregate

a.

Heat and dry aggregates to a temperature after screening of
not more than 163°C. If the aggregates contain sufficient
moisture to cause foaming in the mixture, or if their
temperature is in excess of 163°C, they shall be rejected and
removed from the bins.

Immediately after heating, screen aggregates into at least
three sizes and convey into separate bins ready for batching
and mixing. Screening operation shall produce gradations of
heated and dried aggregates which are reasonably uniform
and result in the production of a mixture as specified.

3.  Preparation of Bituminous Mixture

a.

Introduce aggregates and asphalt cement into the mixture in
proportionate amount according to the job-mix formula. The
combined aggregate shall not contain more than one percent
moisture. The temperature of the asphalt shall be not less than
32°C below the temperature of aggregate at the time the
materials enter the mixer or pug mill.

Use the shortest mixing time that will produce a satisfactory
mixture. Use the procedure for determining the percentage of
coated particles described in ASTM D 2489. The mixing times
shall be set to achieve 95 percent of coated particles for all
mixtures.

For batch plants, dry mixing time, if necessary, shall not
exceed 10 seconds. Wet mixing time shall not exceed 50
seconds. For batch plants, wet mix timing shall begin at the
start of the asphalt introduction into the pug mill.

3.04 PREPARATION OF SURFACE

A.

Proof roll prepared subbase surface to check for unstable areas and
areas requiring additional compaction.

Notify the Engineer of unsatisfactory conditions, if any. Do not start paving
work until deficient subbase areas have been corrected and are ready to
receive paving.

Prior to application of bituminous material, remove loose materials from
the wunderlying surface and clean such surface using approved
mechanical sweepers, blowers, and hand brooms.

3.05 PRIME COATS AND TACK COATS

A

General
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1. Prime Coat (MC-1): Apply liquid asphalt on previously constructed
subgrade, subbase, or base course at a rate from 0.65 I/m2 to 1.75
I/m2 as approved. Apply prime coat up to a line 200 mm outside the
edge of the pavement line.

2. Tack Coat (RC-2): Apply liquid asphalt on previously constructed

bituminous concrete surfaces (between layers) at a rate from 0.10
I/m2 to 0.35 I/m? as approved.

3. Temperature: Apply liquid asphalt at temperatures within the range
of 50°C to 70°C. Reject materials heated to temperatures above
108°C until the material can be re-sampled and retested.

Application

1. Apply by approved pressure distributors. Spray nozzles and spray
bar shall be adjusted and frequently checked to ensure uniform
distribution. Stop spraying upon clogging or interference of any
nozzle, and take corrective measures before resuming.

2. Hand sprays will be approved only for priming small patches or
areas that cannot be primed by normal operation of the distributor.

3. Application at the junction of spreads shall not be in excess of the
specified amount. Squeegee excess from the surface and correct
skipped and deficient areas by means of approved hand sprayers.

4. Following application, the primed surface shall be allowed to cure
not less than 48 hours prior to placement of bituminous concrete
mix.

5.  Prior to application of tack coat, the surface shall be clean, free of
dust, dirt, and other loose material. Tack coat shall be placed not
more than 4 hours prior to placement of next layer.

3.06 PLACING OF BITUMINOUS CONCRETE

A.

Underlying course shall be cleaned of loose and deleterious material
using a power sweeper and/or hand brooms. The mixture shall be laid
only upon an approved underlying course, which is dry and in suitable
condition, and when weather conditions are determined to be favorable. A
mixture shall not be placed when the air temperature in the shade and
away from artificial heat is 4°C or lower, unless required by the Engineer.
The Engineer may permit work to continue during inclement weather only
to provide for laying that material which is in transit from the plant,
provided the mixture is within the temperature limits specified.

Deliver bituminous concrete to the paver at a temperature between 139°C
and 163°C. Do not use mixtures delivered to the paver at temperatures
outside this range.
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Upon arrival, the mixture shall be dumped into an approved bituminous
paver and immediately spread to the width required. It shall be struck off
in a uniform layer of such depth that, when the work is completed, it will
have the required thickness and will conform to the grade and surface
contour required. Dumping material in a windrow and then placing the
material in the paver with loading equipment will not be permitted.
Regulate the speed of the paver to eliminate pulling and tearing of the
bituminous mat.

Place the mixture in consecutive, adjacent strips with a minimum width of
3 m except where edge lanes require strips of lesser width. Unless
otherwise directed, begin placing along the centerline of crowned sections
or on the high side of areas with a one-way slope. After the first strip or
width has been compacted, the second width shall be placed, finished,
and compacted in the same manner as the first width. After the second
strip has been placed and rolled, a 5 m straightedge shall be placed
across the longitudinal joint to determine if the surface conforms to grade
and contour requirements. If the grade and contour requirements are not
as specified, the strip shall be removed and replaced with satisfactory
material in sufficient quantity to meet the grade and contour requirements
at the end of rolling.

Place bituminous concrete so that after rolling the nominal thickness of
each layer will not exceed 100 mm. The top layer shall not exceed 50 mm
in thickness.

In areas where because of irregularities or unavoidable obstacles, the use
of mechanical spreading and finishing equipment is impractical, the
mixture may be hand spread as approved by the Engineer.

Joint: Make joints between old and new pavements, or between
successive days work, to ensure continuous bond between adjoining
work. Construct joints to have same texture, density and contact surfaces
and apply tack coat.

3.07 ROLLING

A

After spreading, compact mixture thoroughly and uniformly by rolling the
surface when the mixture has attained sufficient stability so that rolling
does not cause undue displacement, cracking, or shoving. The speed of
the roller shall, at all times, be slow enough to avoid displacement of the
hot mixture. Displacement occurring as a result of reversing the direction
of the roller, or from any other cause, shall be corrected at once.

Begin initial or breakdown rolling as soon as the bituminous concrete will
bear the roller without undue displacement. Roll longitudinally on the first
strip laid, rolling shall start in the center and continue toward either edge.
On subsequent strips, rolling shall start on the edge adjacent to previously
laid material and continue toward the opposite edge. Overlap successive
trips by at least one half the drum width. Alternate trips of the roller shall
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be of different lengths.

To prevent adhesion of the mixture, moisten the roller drums with water;
an excess of water will not be permitted.

Follow initial or breakdown rolling by rolling with a pneumatic-tired roller.
Perform finish rolling with a tandem roller. Number and size of rollers shall
be selected to obtain the specified density.

Operate rollers continuously so that all areas of the pavement will receive
substantially equal compaction. Placing will be ordered to stop at any time
that proper rolling is not being performed.

Make surface tests to check conformity with the specified crown and
grade immediately after initial rolling. Correct any variation by the removal
or addition of materials and by continuous rolling. The finished surface
shall not vary by more than the specified tolerances. After the completion
of final rolling, retest the smoothness of the course. Immediately correct
all humps or depressions exceeding the specified tolerances, as
approved. Replace the pavement where holes are made for test
purposes.

In areas not accessible to the roller, the mixture shall be thoroughly
compacted with hot hand tampers. Any mixture which becomes loose
and broken, mixed with dirt, or in any way defective shall be removed and
replaced with fresh hot mixture and immediately compacted to conform to
the surrounding area. Skin patching will not be permitted.

Patching: Remove and replace paving areas mixed with foreign materials
and defective areas. Cut-out such areas and fill with fresh, hot asphalt
concrete. Compact by roling to maximum surface density and
smoothness.

Protection: After final rolling, do not permit vehicular traffic on pavement
until it has cooled and hardened. Erect barricades to protect paving from
traffic until mixture has cooled enough not to become marked.

3.08 FIELD QUALITY CONTROL

A.

Dimensional Tolerances

1. Surfaces: Variation of the surface when tested with a 5 m
straightedge shall not exceed 6 mm when a straightedge is placed
parallel or at right angles to the centerline.

2.  Elevations: Variations from grade line, elevations and cross sections
shall not exceed 13 mm above or 6 mm below the elevations shown.

3. Thickness: Variations in thickness shall not exceed a tolerance of
plus or minus 13 mm.
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B. Test Sampling: For every 500 metric tones of asphaltic material produced,
the following tests will be performed by the Contractor through
independent testing laboratory.

1. For Plant Control

a. Two hot bin gradations of aggregate sampled in accordance
with ASTM D 75.

b. Two sets of Marshall specimens prepared from hot asphaltic
mixture taken from truck.

c. Two asphalt content from hot asphaltic mixture taken from
truck.

d. Two sets of Hveem Stability specimens prepared from hot
asphaltic mixture taken from the truck.

2. For Density and Thickness Control

a. Four samples taken from in-place pavement and representing
500 metric tones, except that no more than 24 samples shall
be taken in any one day.

Samples for determining density and thickness may be taken
with either a coring machine or by cutting out a section with a
concrete saw. Core bored or cut holes shall be filled with
approved material and compacted to the required density.

b.  Sampling frequency may be varied at the discretion of the
Engineer.

3. Additional tests, if required by the Engineer, shall be carried out by
the Contractor without any extra cost to the Owner.

C. Minimum Test Requirements: In case the work involves production of less
than 500 metric tones of asphaltic material per day, the following tests will
be performed by the Contractor through an independent testing
laboratory.

1.  For Plant Control

a. One hot bin gradations of aggregate sampled in accordance
with ASTM D 75.

b. One sets of Marshall specimens prepared from hot asphaltic
mixture taken from truck.

c. One asphalt content from hot asphaltic mixture taken from
truck.
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2.

3.

d. One sets of Hveem Stability specimens prepared from hot
asphaltic mixture taken from truck.

For Density and Thickness Control

a. Four samples taken from in-place pavement each day.
Samples for determining density and thickness may be taken
with either a coring machine or by cutting out a section with a
concrete saw. Core bored or cut holes shall be filled with
approved material and compacted to the required density.

b. Sampling frequency may be varied at the discretion of the
Engineer.

Additional tests, if required by the Engineer, shall be carried out by
the Contractor without any extra cost to the Owner.

D. Testing: Tests shall be performed in accordance with the requirements of
the following:

1.

2.

Mechanical Analysis of Extracted Aggregate: AASHTO T30.
Resistance to Plastic Flow of Bituminous Mixture: ASTM D 1559.

Extraction of Bitumen from Bituminous Paving Mixtures: ASTM D
2172, Method A or B, as required.

Bulk Specific Gravity of Compacted Bituminous Mixtures: ASTM D
2726.

Thickness of In-Place Pavement: Determined by average caliper
measurement of samples in accordance with ASTM D 3459.

Theoretical Maximum Specific Gravity of bituminous Paving
Mixtures: ASTM D 2041.

E. Acceptance

1.

A lot is defined as one-half day's production. Maximum size of a lot
will be about 500metric tone.

Acceptance of the compacted pavement with respect to density
shall be based on the average of four laboratory density
determinations for each lot. Cores drilled from the pavement shall be
used to test the density of the layer by either ASTM D 1188 or
ASTM D 2726, as applicable. Each lot of the compacted pavement
shall be accepted when average density determinations are equal to
or greater than 97 percent of the average density of the four
laboratory-prepared specimens with no single value less than 95
percent.
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3. The location of sampling sites within a lot's placement area shall be
chosen on a random basis. At least 25 percent of the core samples
shall be obtained from joints. The same cores used to test the
density shall be used to measure the thickness of the pavement.

END OF SECTION
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1.

SECTION 02515

UNIT PAVERS

PART 1 - GENERAL

1.01 SECTION INCLUDES

A

External paving units and the related setting materials as indicated on
Drawings and as specified in this section.

1.02 REFERENCES

A

ASTM - American Society for Testing and Materials

ASTM C 33 Specification for Concrete Aggregates

ASTM C 144 Specification for Aggregate for Masonry Mortar

ASTM C 150 Specification for Portland Cement

ASTM C 207 Specification for Hydrated Lime for Masonry Purposes

ASTM C 270 Specification for Mortar for Unit Masonry

ASTM D 1751  Specification for Expansion Joint Filler for Concrete
Paving and Structural Construction (Non-extruding and
Resilient Bituminous Types)

Refer to the applicable Codes and Standards of the following Sections:

1. Section 03300 - CAST-IN-PLACE CONCRETE.

2. Section 07900 - SEALANTS.

1.03 SUBMITTALS

A.

Product Data: Submit manufacturer's technical data for unit pavers
including test results and certificates showing that units conform to the
specified requirements.

Samples: For initial selection of quality, color, finish and texture submit
unit paver samples showing full range of colors and textures available as
well as compliance with the specified requirements. Furnish samples
made up of full-size units.

Field Constructed Mock-Up: Provide a mock-up for each type of unit
pavers and application required.
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1.04 QUALITY ASSURANCE

A.

Comply with the applicable requirements specified in Division 2 -
SITEWORK and Division 3 - CONCRETE with respect to materials, tests,
quality assurance and workmanship.

2. PART 2 - PRODUCTS

2.01

MATERIALS

A.

Precast Concrete Tile Pavers

1.

Units shall have solid construction, manufactured by hydraulic
pressing of mortar and concrete in 2 layers; upper layer formed of 10
mm thick 1-1 cement-sand mortar by volume and lower layer formed
of 30 mm thick concrete with compressive strength of 30 MPa after
curing.

Concrete shall comply with Section 03300 - CAST-IN-PLACE
CONCRETE.

Concrete tiles shall have maximum water absorption of 5 percent.

Precast concrete tiles shall be manufactured in a fully automatic
plant using latest technique for batching, placing and curing
concrete.

Finished elements shall be sound in appearance with clean planar
surfaces, free from segregation, honey combing, pits, cracks, broken
edges or corners.

Size of tiles shall be as indicated on Drawings. Color and texture
shall be as selected and approved by the Engineer.

Precast concrete tile pavers will be either fixes by mortar on
reinforcement concrete base or loose laid spaced with round edge
pea gravel aggregates with diameter size of 15 - 30 mm and total
layer thickness of 40 mm all on sand bed as shown and indicated on
the Drawings.

Precast Concrete Interlocking Pavers and Steps

1.

2.

Units of a solid construction, shape as indicated on Drawings and
manufactured using 30 MPa portland cement concrete with type V
cement under hydraulic pressing and high frequency vibration.

Units shall have minimum compressive strength

58 Mpa and water absorption of maximum 5 percent.

3.

Sizes of pavers shall be as indicated on Drawings. Color and texture
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J.

shall be as selected and approved by the Engineer.

Concrete Paving/Walkways: Comply with the requirements of Section
02500 - CONCRETE WALKWAYS.

Ceramic Paving and Steps: Comply with the requirements of Section
09310 - CERAMIC TILES.

Granite for External Paving and Steps

1. Granite pavers shall have a honed or flamed finish and shall be of
the sizes, texture, type, color, and shapes indicated on the drawings.

2.  Granite For paving and steps thickness shall be as indicated on
Drawings and shall comply with Section 09600 - STONE WORK.

Concrete Brick Pavers and steps: Shall be solid units made from 30
MPa concrete with type V Portland cement. Units shall be manufactured
under hydraulic pressing and high frequency vibration. Units shall have
compressive strength of greater than 58 MPa and water absorption of
maximum 5%. Sizes and shapes shall be as shown on drawings.

Concrete Brick Edging and Banding: Shall be solid units made from 30
MPa concrete with type V Portland cement. Units shall be manufactured
under hydraulic pressing and high frequency vibration. Units shall have
compressive strength of greater than 58 MPa and water absorption of
maximum 5%. Sizes and shapes shall be as shown on drawings.

Concrete Mowing Edge/Flush curb: Shall be solid units made from 30
MPa concrete with type V Portland cement. Units shall be manufactured
under hydraulic pressing and high frequency vibration. Units shall have
compressive strength of greater than 58 MPa and water absorption of
maximum 5%. Sizes and shapes shall be as shown on drawings.

Expansion Joint Filler: Asphalt saturated fiber board conforming ASTM D
1751.

Joint Sealant: Refer to Section 07900 - SEALANTS.

2.02 SETTING MATERIALS

A.

B.

Ungrouted Mortarless Setting Materials
1. Sand for Setting Beds: Fine aggregates complying with ASTM C 33.

2. Sand for Joints: Complying to ASTM C 144, with gradation for
unusual thin joints.

Mortar Application

1. Aggregates: ASTM C 144.
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2. Portland Cement: ASTM C 150.
3. Hydrated Lime: ASTM C 207, Type S.

4. Water: Clean and potable.

3. PART 3 - EXECUTION

3.01 INSTALLATION - GENERAL

A.

Do not use paving units with excessive chips, cracks, voids, discolorations
or other defects which might be visible or cause staining to finished work.

Cut paving units with motor-driven saw equipment to provide clean, sharp,
unchipped edges. Cut units to provide pattern shown and to fit adjoining
work neatly. Use full units without cutting to maximum extent. Hammer
cutting is not acceptable.

Set paving units in patterns shown or approved by the Engineer and with
uniform joints of width as indicated on the Drawings. Expansion joints
shall be provided at returns and interface with other finishes in
conformance with the details shown on the Drawings. Provide 6 mm wide
expansion joints at intervals not greater than 12 meters.

Tolerances: Do not exceed 3 mm unit-to-unit offset from flush, or exceed
a tolerance of 3 mm in 600 mm and 6 mm in 3000 mm from level or slope
as indicated for finished surface of paving.

3.02 MORTAR-SET PAVING UNITS

A.

Install units in setting bed of 20 mm thick mortar with grouted joints as
shown on the drawings. Mortar mix for setting bed and grouting shall be
Type M complying with ASTM C 270, 1-3 cement-sand mortar and not
more than 1/4 part lime per part of cement.

Remove excess mortar promptly as work progresses. Lay paving units in
pattern shown with straight, uniform joints. Level surface to the elevations
shown. Strike joints down from the top surface of paving unit. Cure mortar
by maintaining in damp condition for 7 days. Brush dry mix cement sand
mortar into joints and lightly water upon completion ensuring there is no
shearing of mortar on the finished work.
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3.03 SAND-SET PAVING UNITS

A.

Place concrete pavers on a sand bed of thickness as indicated on
drawings. Set paving units in the indicated patterns placing each paver as
close as possible to the adjacent pavers. Vibrate into position to even
running levels using plate vibrator capable of 1590 to 2272 kg compaction
core. Sweep fine sand over surface to fill joint irregularities after vibration.
Surface of pavement shall be true to levels and grades with a tolerance of
5mmin 3 m.

3.04 REPAIR AND PROTECTION

A

Remove and replace paving units which are loose, chipped, broken,
stained or otherwise damaged, or if units do not match adjoining units as
intended. Provide new units to match adjoining units and install in same
manner as original units with same joint treatment to eliminate evidence of
replacement.

Pointing: During tooling of joints, completely fill all enlarge voids or holes
with mortar and grout. Point-up joints at sealant type joints to provide a
neat, uniform appearance, properly prepared for application of sealant.

Cleaning: Remove excess mortar or grout from the exposed surfaces then
wash and scrub clean.

Protect paving work from deterioration, discoloration or damage during
subsequent construction and until the final acceptance of work in
accordance with the recommendations of the paving unit manufacturer.

END OF SECTION
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SECTION 02525

PRECAST CONCRETE CURBS

1. PART 1 - GENERAL

1.01

1.02

1.03

1.04

SECTION INCLUDES

A.  Precast concrete curbs for driveways as indicated on Drawings.
B. Precast concrete wheel stoppers

REFERENCES

A. Conform to the applicable requirements specified in Section 03300 -
CAST-IN-PLACE CONCRETE.

SUBMITTALS

A.  Shop drawings indicating all dimensions of modules proposed for use,
including composition of the various elements.

B. Copies of all test reports indicating mix components and test results in
compliance with specification requirements.

C. The Contractor shall submit samples of precast concrete curbs and
stoppers for approval of quality, color, finish and texture.

QUALITY ASSURANCE

A. Conform to the applicable requirements of the following Divisions:
1. Division 2 - SITEWORK
2. Division 3 - CONCRETE

For the requirements of materials and workmanship, testing and
quality assurance.

2. PART 2 - PRODUCTS

2.01

MATERIALS

A. Materials used shall conform to the requirements of Section 03300 -
CAST-IN-PLACE CONCRETE.

B. Precast Concrete Curbs
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C.

Construction: Manufacture precast curbs using Class 30 concrete
conforming to the requirements of Section 03300 - CAST-IN-PLACE
CONCRETE. Portland cement shall conform to SSA 143 or ASTM C
150.

Size: 500 x 300 x 150 and as indicated on Drawings.

Fabrication: Concrete curbs shall be manufactured by hydraulic
pressing in an approved machine using concrete produced in a fully
automatic batching plant. Finished elements shall be of sound
appearance with clean planar faces, free from segregation,
honeycombing, pits, broken corners and other defects. Bullnoses
and curved faces shall be of constant radius with a smooth change
from radius to plan face. Manufacturing tolerances shall be 3 mm in
any one dimension and end faces shall be truly perpendicular to the
base.

Precast Concrete Wheel Stopper:

1.

Construction: Manufactured from 30 MPa concrete using type |
cement conforming to the requirements of Section 03300 - CAST-
IN-PLACE CONCRETE. Size and shape shall be as shown on the
Drawings or as approved by the Engineer. Provide the finished
elements with sound appearance and clean planar faces, free from
segregation, honeycombing, pits, broken corners and other defects.

Grout: As approved by the Engineer.

a. Construction: High strength, non-shrink cementitious grout,
ready-to-use, supplied in powder form and requires only on-
site addition of water to produce non-shrink grout of
predictable performance.

3. PART 3 - EXECUTION

3.01

INSTALLATION

A. Elements shall be set out to lines and grades as shown. Under no
circumstances shall levels be set by direct measurement.

B. Foundation shall be excavated to the grades and sections shown and
fully compacted and rolled to a smooth surface. Concrete shall not be
placed until the foundation has been approved.

C. Elements shall be laid either directly on a wet concrete base or on 1-3

cement-sand mortar bed, 20 mm thick on a previously laid concrete base.

Base shall be constructed of Class 20 concrete conforming to the
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requirements of Section 03300-CAST-IN-PLACE CONCRETE.

D. After elements have been laid, continuous concrete backing shall be
poured. Backing concrete shall be of Class 20 conforming to the
requirements of Section 03300 - CAST-IN-PLACE CONCRETE.

E. Joints between curbs and paving tiles shall have a width of 4 mm, filled
with 1-1 cement-sand mortar with one fifth hydrated lime and sufficient
water to make the mixture plastic and easily smoothed and finished.

F. A grooving tool shall be used to produce a smooth semi-circular groove
not more than 3 mm deep in all joints.

G. Precast Concrete Wheel Stoppers: Unless otherwise indicated on
Drawings, secure wheel stops to the asphalt concrete surfaces using 19
mm diameter galvanized steel dowels embedded in precast units
(minimum 2 dowels/unit). Grout dowels using the approved cementitious
grout.

3.02 TOLERANCES

A.  Curbs/Wheel stops: Laid to the lines and grades shown on Drawings with
a tolerance of plus or minus 3 mm.

END OF SECTION
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SECTION 02580

PAVEMENT MARKING

1. PART 1 - GENERAL

1.01 SECTION INCLUDES

A

Paints and thermoplastic markings and coats for traffic and playground
pavements as shown on Drawings and as specified in this section.

1.02 REFERENCES

A.

AASHTO - American Association of State Highway and Transportation
Officials

AASHTO M 247 Glass Beads Used in Traffic Paint
AASHTO M 249 Thermoplastic Stripping Material, White and Yellow

ASTM - American Society of Testing and Materials

ASTM D 1214  Sieve Analysis of Glass Spheres

FS - Federal Specification

FS TT-B-1325 Beads (Glass Spheres), Retro Reflective
FSTT-P-110 Paint, Traffic (Non-Reflectorized)

FSTT-P-115 Paint, Traffic Highway, White and Yellow

1.08 SUBMITTALS

A

Product Data: Submit manufacturers technical data and complete
information including technical performance data, preparation and
application instruction and maintenance and repair recommendation for
each type of material.

Certificate of compliance.
Samples: Submit samples of proposed thermoplastic material and glass

beads with test reports in accordance with requirements of MOC
Standards for Road Safety Features.

1.04 TRANSPORTATION, HANDLING AND STORAGE

A

Marking materials and glass beads shall be supplied and delivered to the
project in manufacturer's original new and unopened containers, factory
sealed and labelled. The containers containing marking materials shall be
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sealed to preclude contamination and shall have a capacity of not less
than 25 kg nor more than 100 kg and each container shall be labelled to
clearly identify the following informations:

- Name or title of material.

- Manufacturer's stock number and date of manufacture.

- Manufacturer's name.

- Contents by volume.

- Thinning instructions.

- Application instructions.

- Color name and number.

Containers of marking materials shall not be opened except for immediate
use. Materials older than the manufacturer's recommended or extended
shelf life shall not be used and shall be removed from the site.

Provide adequate storage facilities separate from storage of other building
materials. Store materials at a minimum ambient temperature of 7°C in a
well ventilated area. Also, follow manufacturer's written instructions
regarding storage and handling.

1.05 QUALITY ASSURANCE

A

Single Source Responsibility: Provide pavement marking materials
produced by single manufacturer. Application shall be as per
manufacturer’s instructions and recommendations.

Marking materials shall be specifically designed and formulated for
pavement work of types required and climate conditions applicable.
Materials shall be manufacturer's standard materials of the kinds required,
and shall have successful use proven in similar applications.

Provide manufacturer's best quality trade materials. Container not
displaying manufacturer's product identification will not be acceptable.

2. PART 2 - PRODUCTS

2.01 MATERIALS

A.

Pavement Markings: Material used for all traffic stripes and markings shall
be reflectorizing thermoplastic type complying with the requirements of
AASHTO 249 and MOC Standards. Marking materials shall comprise of
synthetic hydrocarbon thermoplastic resins, plasticizer, extenders,
pigments, aggregate, and pre-mixed reflectorizing glass beads; and shall
have surface applied glass beads to marking material at the time it is
applied to the pavement.

Marking Material: Designed for dry film thickness of not less than 1.5 mm,
exclusive of surface applied glass beads. Color of marking material shall
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be white and yellow unless otherwise indicated on Drawings.

Glass Beads: Reflective feature shall be provided by adding glass
spheres to surface of thermoplastic coating. Glass spheres (beads) shall
be as recommended by thermoplastic coating manufacturer, shall
conform to AASHTO M 247 except as specified herein, and shall be
capable of reflectorizing the approved thermoplastic coating effectively.
Beads shall be transparent, reasonable spherical and colorless, and shall
not impart color to the thermoplastic. Bead sizes shall conform to the
following gradation, as determined by ASTM D 1214:

Sieve Size Percent Passing
0.250 mm 100
0.212 mm 85-100
0.106 mm 15-55
0.063 mm 0-10

3. PART 3 - EXECUTION

3.01  CONSTRUCTION METHODS

A

Time of Application: Allow at least 30 days curing time for new pavement
surfaces before applying paint.

Weather Limitations: Perform painting only when the existing surface is
dry and clean, when the pavement and air temperatures are above 4°C
and below 50°C and when weather is not too windy, dusty, or foggy for to
protect satisfactory painting.

Sample Painting: If required by the Engineer, paint a sample pavement
strip of 45 m length at an approved location. The sample shall
demonstrate that the materials, equipment, and application methods will
provide specified results. Proceed with work only after the methods
established in the sample have been approved.

Layouts and Alignment: On sections of pavements where no previously
applied figures, markings, or stripes are available to serve as a guide,
spot the layouts and lines of proposed stripes in advance of the painting
thermoplastic stripping. Space control points to ensure the accurate
location of all markings.

Equipment for Painting:
1. Equipment will be subject to approval of the Engineer, and shall

include apparatus for cleaning the existing surface, a mechanical
marking machine, and auxiliary hand-painting equipment.
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Mechanical marker shall be an atomizing spray-type marking
machine for applying traffic paint and shall produce a film of uniform
thickness at the required coverage rate. Markings shall be of uniform
cross-section, shall have clear-cut edges without runs or spatters,
and shall be within the specified limits for straightness. When
needed, furnish a reflective media dispenser for attachment to the
mechanical marker.

Provide adjustments on the sprayers of a single machine to paint the
width required, or furnish additional equipment.

Hydrocarbon thermoplastic traffic strips shall be applied with an
approved extrusion machine capable of applying the thermoplastic
to the required width in accordance with manufacturer's written
recommendations.

F.  Preparation of Surface:

1.

Immediately before applying paint, clean the pavement by sweeping
and blowing as necessary to produce a dry surface free from
substances such as dirt, grease, oil, acid, and other substance
which will reduce bond between markers and the pavement. Scrub
areas which cannot be satisfactorily cleaned by brooming and
blowing, as required, to be treated with a 10 percent solution by
weight of trisodium phosphate in water or other approved solution.
After scrubbing, rinse the solution off and dry the surface before
painting or application of thermoplastic.

Spot the layouts and lines of proposed stripes on pavement in
advance of the paint application. Space control points to ensure
accurate location of all markings.

G. Application of Paint or Thermoplastic:

1.

Apply markings in the locations shown and in conformance with the
dimensions, spacings, and colors shown, or as required. Do not
apply paint until the layouts, indicated alignment, and the condition
of the existing surface are approved.

Apply single stripes wholly on one side of longitudinal pavement
joints. Center double or multiple stripes over such joints.

Mix the paint in accordance with the manufacturer's written
instructions and apply it to the surface of the pavement with the
marking machine at its original consistency without the addition of
thinner. Use pneumatic spray guns for hand application in areas
where mobile paint applicator cannot be used. Do not use brushes
to apply paint. Thermoplastic shall be applied in accordance with
manufacturer's recommendations.

When reflectorized markings are applied, distribute the reflective
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media to the surface of the pigmented binder immediately, and
imbed at the required rate.

5.  Make sure that the paint does not bleed excessively, curl, or discolor
when it is applied to bituminous surfaces.

6. When painting straight stripes, obliterate deviations in the edges
exceeding 13 mm in 15 m and correct the markings. The widths of
the markings shall be as indicated, within a tolerance of plus or
minus five percent. Perform painting or application of thermoplastic
as approved.

7. Apply paint uniformly with satisfactory equipment at the rate of not
less than 2.60 m?/| nor more than 2.80 m2. Apply glass spheres at
the rate of 1.2 kg/l of paint.

8. Hydrocarbon thermoplastic strip shall be extruded to a finished
thickness of 2.3 mm by an approved extrusion machine. Glass
beads shall be applied in accordance with the MOC standards.

H. Application of Glass Beads:

1. For roadway pavement markings, the amount of beads (glass
spheres) in the finished paint shall contain not less than 0.5 kg/I nor
more than 0.59 kg/I.

l. Protection of Markings: Protect fresh paint and markings while paint dries.
Erect satisfactory warning signs, flags or barricades, protective screens,
and coverings as required. Protect surfaces from disfiguration spatter,
spillage, or drippings of paint, thermoplastic, or other materials.

END OF SECTION
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SECTION 02820

CHAIN LINK FENCES AND GATES

1. PART 1 - GENERAL

1.01 SECTION INCLUDES

A

B.

Fence framework, fabric, and accessories.

Manual gates and related hardware.

1.02 REFERENCES

A

ASTM - American Society for Testing and Materials

ANSI/ASTM A123 Zinc (Hot Dip Galvanized) Coatings on Iron
and Steel Products.

ANSI/ASTM F567 Installation of Chain-Link Fence.

ASTM A 116 Zinc-Coated (Galvanized) Steel Woven Wire

Fence Fabric.

ASTM A 120 Pipe, Steel, Black and Hot-Dipped Zinc

Coated (Galvanized) Welded and Seamless, for Ordinary Uses.
ASTM A 121 Zinc-Coated(Galvanized)Steel Barbed wire

ASTM A 153 Zinc Coating (Hot-Dip) on Iron and Steel

Hardware.

ASTM A 392 Zinc-Coated Steel Chain-Link Fence Fabric.

ASTM A 428 Weight of Coating on Aluminum-Coated lron

or Steel Articles.

ASTM A 491 Aluminum-Coated Steel Chain Link Fence

Fabric.

ASTM A 569 Steel, Carbon (0.15 Maximum Percent), Hot-

Rolled Sheet and Strip Commercial Quality.

ASTM A 585 Aluminum Coated Steel Barbed Wire.

ASTM C 94 Ready-mixed Concrete.

ASTM F 573 Residential Zinc-Coated Steel Chain Link
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B.

Fence Fabiric.

ASTM F 668 Poly (Vinyl Chloride) (PVC) Coated Steel
Chain Link Fence Fabric.

Chain Link Fence Manufacturers Institute (CLFMI)

- Product Manual.

1.08 SYSTEM DESCRIPTION

A.

B.

Fence Height: As indicated on Drawings.

Line Post Spacing: At intervals not exceeding 3 m.

1.04 SUBMITTALS

A

Shop Drawings: Indicate plan layout, spacing of components, post
foundation dimensions, hardware anchorage, and schedule of
components.

Product Data: Provide data on fabric, posts, accessories, fittings and
hardware.

Samples: Submit 2 samples of fence fabric, 150 x 150 mm in size
illustrating construction and color of finish.

Manufacturer's Installation Instructions: Indicate installation requirements,
post foundation anchor bolt templates, hardware and accessories.

1.05 QUALITY ASSURANCE

A

Perform Work in accordance with CLFMI - Product Manual and
manufacturer's instructions.

Manufacturer Qualifications: Company specializing in manufacturing the
products specified in this Section with minimum 3 years documented
experience.

Installer Qualifications: Company specializing in installing the products
specified in this Section with minimum 3 years documented experience.
Installer shall be as recommended manufacturer and approved by the
Engineer.

2. PART 2 - PRODUCTS

2.01 MATERIALS

A

Materials for fencing and gates shall conform to AASHTO M 181 and to
the standards specified. All items of each type, such as posts, fabric, and
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accessories shall be from the same manufactures and of the same size,
design, and materials except as otherwise shown and required.

All ferrous fence materials including wire fabric, all type of posts, gate
frames and other accessories shall be coated with extruded polyvinyl
chloride (PVC). The color of the vinyl coating shall be green or as
approved by the Engineer.

Before PVC coating, all ferrous fence material, except wire fabric, shall be
galvanized with a minimum of 550 gm of zinc per square meter. Wire
fabric shall be galvanized with a minimum of 52 gm of zinc per square
meter.

Wire Fabric: The chain link fence fabric conforming to ASTM A 392 Class
[, shall have 50 mm mesh of 4.88 mm core wire, and twisted and barbed
top and bottom selvages. The fabric shall be of width as shown on the
drawings.

Posts and Miscellaneous Metals:

1. Line posts shall be standard galvanized steel posts of not less than
50 mm outside diameter conforming to ASTM A 120, Schedule 40,
weighing not less than 5.44 kg/m, and section modules of 9190 mm3
minimum. Other shapes may be substituted provided that the
section modules is maintained or exceeded.

2. End, corner and pull posts shall be standard galvanized steel posts
of not less than 73 mm outside diameter conforming to ASTM A
120, Schedule 40, weighing not less than 8.62 kg/m and section
modulus of 1744 mm?3 minimum. Other shapes may be substituted
provided the section modulus is maintained or exceeded.

3.  Gate hinge posts shall be standard galvanized steel pipe conforming
to ASTM A 120, Schedule 40 with the following minimum diameters
and weights for the nominal widths of a single gate, or for one leaf of
a double gate:

NOMINAL GATE OUTSIDE WEIGH MINIMUM SECTION
WIDTH (m) DIAMETER(mm | T MODULES (mm?)
) (kg/m)
Over 1.80 to 4.00 101.6 13.56 39200
Over 4.00 to 5.50 168.3 28.25 139300
Over 5.50 to 8.00 219.1 42.55 240700

4. Post tops, and other fittings and hardware shall be of bonded vinyl
coated steel, malleable iron, or wrought iron.
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Top and bottom tension wires between posts shall be at least 4.88
mm diameter extruded vinyl-coated galvanized steel with a minimum
breaking strength of 8 kN. Tie wire shall be 2.0 mm diameter
extruded vinyl-coated galvanized steel, conforming to ASTM A112.

Stretcher bars shall be of vinyl coated steel, not less than 6 mm by
20 mm, and of lengths equal to the full height of the fabric to be
used.

Bolts, nuts and other hardware shall be galvanized steel, coated with
PVC after assembly.

Horizontal truss braces shall be vinyl coated steel pipe at least 42.2
mm outside diameter weighing not less than 3.38 kg/m and with a
section modulus of 3851 mm?3 minimum. Other steel shapes may be
substituted provided that the section modulus is equalled or
exceeded. Vinyl coated steel truss rods at least 10 mm diameter
with turn buckles shall be used for diagonal bracing.

F. Gates:

1.

4.

Swing gate frames as shown shall be bonded vinyl-coated
galvanized standard steel pipe of not less than 48.3 mm outside
diameter conforming to ASTM A 120, Schedule 40, weighing not
less than 4.05 kg/m and with a section modulus of 5340 mms3
minimum. Joints to form a rigid frame. Cross-braces shall be vinyl-
coated galvanized steel rods, 10 mm in diameter as shown. Bonded
vinyl-coated steel or malleable iron hinges shall be not less than 75
mm wide.

Latches for swing gates shall have padlock eyes and shall be the
forked or plunger-bar type, operated from each side of the gate.
Provide gate stops and keepers as required.

Guides, rollers, hinges, and track shall be the manufacturer's
standard of a type which will ensure that gates cannot be readily
detached by unauthorized persons.

Tie wire and stretcher bars as specified for other fencing herein.

G. Concrete for Foundations: In accordance with the requirements specified
in Section 03300 - CAST-IN-PLACE CONCRETE, Class 30.

3. PART 3 - EXECUTION

3.01 INSTALLATION

A. Install framework, fabric, accessories and gates in accordance with
ANSI/ASTM F 567 and manufacturer's instructions.
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B.

Posts:

1. Line posts shall be spaced not more than 3 m apart, measured
parallel to the slope of the natural ground. Place posts vertical
except in unusual situations as determined by the Engineer where
posts shall be placed perpendicular to the slope of the ground.

2. Gate posts shall be installed where required by design. Corner posts
shall be installed where the change in direction is 15 degrees or
more.

3.  Pull posts shall be placed not more than 180 m apart in a straight
run and where the line changes direction by 15 degrees or more.

Set posts and intermediate gate posts plumb, in concrete footings with top
of footing 50 mm above finish grade. Slope top of concrete for water
runoff.

Footing depth below finish grade: As indicated on Drawings.
Braces:

1. Provide braces, consisting of a horizontal pipe
and a diagonal rod, at each gate, corner, pull and end post at
midheight of the fabric.

2. The pipe shall extend horizontally between the gate, corner, pull or end
post and the adjacent line post. The diagonal rod with a turnbuckle
shall be not less than 10 mm in diameter, and shall extend from the
line post end of the horizontal pipe to the base of the gate, corner,
pull or end post.

3.  Where fence lengths 90 m or longer end at gate, corner, pull or end
posts, fit a second similar diagonal rod from the midpoint of the gate,
corner, pull or end post to the top of the adjacent line post.

Provide top rail through line post tops and splice with 150 mm long rail
sleeves.

Install center and bottom brace rail on corner gate leaves.

Stretch fabric between terminal posts or at intervals 30 m maximum,
whichever is less.

Position bottom of fabric 50 mm above finished grade.

Fasten fabric to top rail, line posts, braces, and bottom tension wire with
tie wire at maximum 380 mm on centers.

Attach fabric to end, corner, and gate posts with tension bars and tension
bar clips.
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L. Install bottom tension wire stretched taut between terminal posts.

M. Install support arms sloped and attach barbed wire; tension and secure.

N. Install gate with fabric and barbed wire overhang to match fence. Install
three hinges per leaf as a minimum unless otherwise required by leaf

size, latch, catches and drop bolt.

O. Provide concrete center drop to footing depth and drop rod retainers at
center of double gate openings.

3.02 ERECTION TOLERANCES

A. Maximum Variation From Plumb: 6 mm.

B. Maximum Offset From True Position: 25 mm.

END OF SECTION
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1.

SECTION 02900

LANDSCAPING

PART 1 - GENERAL

1.01 SECTION INCLUDES

A

Landscaping work as shown on Drawings and as specified in this section
but shall not be limited to the following:

1.

2.

10.

11.

Site Preparation to receive soil and plant materials.

Procurement, protection and importation of plant materials to site.
Propagation of plant materials.

Soil importation.

Soil preparation including soil ameliorants.

Finish grading of soil.

Installation of plant material, trees, shrubs, ground covers, and grass
seeds.

Staking and guying of trees.
Protection, maintenance and guarantee as specified.
Watering during construction and maintenance period.

Providing all labor and materials incidental to the satisfactory
completion of the work, including clean up of the site.

Related Work ltems: Refer to the applicable Sections of DIVISION 2 -
SITEWORK.

1.02 REFERENCES

A.

AAN - American Association of Nurserymen:

AAN - Botanical Listing, Tagging and sizes.

ACJHN - American Joint Committee on Horticultural Nomenclature:

ACJHN - Latest Edition of Standardized Plant Names.
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ANSI - American National of Standards Institute:

Z60.1 - American Standard for Nursery Stock

ASTM - American Society for Testing and Materials:

ASTM C 136 - Sieve or Screen Analysis of Fine and Coarse Aggregates

AQOAC - Association of Official Analytical Chemists:

AOAC - Official Methods of Analysis.

Roval Horticultural Society:

Dictionary of Gardening.

1.08 SUBMITTALS

A

G.

Laboratory Analysis: Testing laboratory analysis shall provide specific
testings for each item specified herein, expressed in rates and quantities
as required.

Plant Certificates: Submit plant health and import certificates for review
and approval.

Plant Supplies: Submit details of sources of supply for trees, shrubs,
ground covers, and grass seeds for review and approval. Make
necessary arrangements for the Engineer to inspect plant material at the
nurseries.

Agricultural Soil and Red Sand Supplies: Submit details of supply and
certificates for each delivery of bulk material, including soil and sand,
stating the source, quantity, and type of material.

Furnish complete agricultural soil and sand suitability analysis from an
approved Independent Testing Laboratory at intervals as required by the
Engineer for approval.

Furnish the Client a certificate with each delivery of fertilizers and soil
conditioners in containers stating source, quantity and type of material,
including manufacturer's statement at testing that the material meets the
requirements of the specifications.

Miscellaneous Materials: Furnish samples of materials to be used in
association with the landscaping works.

1.04 TRANSPORTATION, HANDLING AND STORAGE

A

Secure permission from the Engineer to store plants on Project site.
Ensure that planting materials are protected from damage by sun, wind
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and construction work.

1.05 WARRANTY AND REPLACEMENT

A.

Guarantee executed Work and materials for a period of one year after
completion of planting operations. Replace dying or unhealthy plants after
conditions become evident.

Plants used for replacement shall be of same kind and size as specified in
Plant List and shall be furnished, planted, and maintained as specified.

Approval and Rejection of Materials:

1.  Selection of materials and execution of operations shown on
Drawings and Specifications are subject to the approval of the
Engineer.

2. The Engineer shall have the right to reject material and work which
in his opinion does not meet the requirements of Drawings and
Specifications at any stage of the operation.

Substitution of Materials:

1.  Before submitting bid, locate necessary materials called for and
make sure of their availability for use on job.

2. Contract bids shall be based upon providing specified materials,

processes, and products identified in Specifications and/or indicated
on Drawings.

3.  Substitutes will be permitted only upon submission of proof that

specified plants are not obtainable and with authorization of the
Engineer.

4.  Written requests with nearest available size, variety of plant and

price adjustments, to be submitted to the Engineer for approval prior
ordering substitute(s).

1.06 JOB CONDITIONS

A

Establish lines and levels necessary for the location and erection of
landscape construction, excavation, filling, and grading work. Verify site
measurements with Drawings, and assure the proper fitting of this portion
of completed work.

Changes or compensation will not be allowed on account of differences
between actual measurements and the dimensions shown on Drawings,
but any such differences which may be found shall be submitted to the
Engineer for adjustment before proceeding with the work.
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C. Provide watering equipment as required for the work at no extra cost to
Owner throughout the construction and maintenance period.

D. Provide and maintain substantial and adequate protection as may be
required to protect new and existing work and items of equipment and
furnishings through the entire duration of the work, to the full satisfaction
of the Engineer.

2. PART 2 - PRODUCTS

2.01  SOIL AMENDMENTS

A.  Soil Mixture Materials:

1. Agricultural Soil:

a.

Agricultural soil to be from an agricultural source outside the
limits of the Project and in compliance with the requirements
specified herein.

Soil shall have the same relative composition and structure, a
friable sandy loam character, and be free of roots, clods and
stones larger than 25 mm in greatest dimension, pockets of
coarse sand, noxious weeds, sticks, brush and other litter.

Soil shall not to be infested with plant disease organisms,
nematodes or other insects, and shall be free from all
chemicals harmful to plant and animal life.

Agriculture soil to meet the following requirements as approved
by soil analysis.

(1)  Salinity: Not more than 2 milli-mhos/cm as measured by
the saturation extract method.

(2) Sodium Absorption Ratio: Not more than 5.
(3) PH Value: From 5.5t0 7.5.

(4) Boron Concentration in Saturation Extract: Not more than
1 ppm.

(5) Silt and Clay Content: Not more than 16 percent by
weight.

(6) A minimum of 90 percent by weight to pass a 2 mm
round hole sieve.

(7) Permeability Rate: Minimum 13 mm/hour when tested in
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2.

3.

accordance with ASTM D 2434 or other approved
methods.

Red Sand:

a. Red sand to be from a source outside the limits of the project
and in compliance with the requirements specified herein.

b.  Sand shall be free of roots, clods and stones larger than 25
mm in greatest dimension, pockets of gravel, fine silt, noxious
weeds, sticks, brush and other litter and shall not be infested
with plant disease organisms, nematodes or other insects, and
shall be free from chemicals harmful to plant and animal life.

c. Red Sand Physical Characteristics:

(1) Materials Passing a No. 10 Sieve: 100 percent.

(2) Materials Passing a No. 35 Sieve: From 90 to 100
percent.

(3) Materials Passing a No. 140 Sieve: From 0 to 10 percent.
(4) Materials Passing a No. 270 Sieve: From 0 to 3 percent.
d. Red Sand Chemical Characteristics:

(1) Salinity: Not exceeding 2 milli-mhos/cm as measured by
the saturation extract method.

(2) Sodium Absorption Ratio: Not more than 5.
(3) PH Value: From 5.5 10 7.5.

Water Retaining Polymer: Non-toxic, bio-degradable polyacrylamide
co-polymer which ameliorates the soil by its water storing capacity.

B. Organic Amendments:

1.

Submit a written request for approval accompanied by a written
report of a testing agency registered by the governing authority for
the agricultural evaluation, which states that the proposed source
complies with these specifications. Amendments from sources
including, but not limited to, refuse, human or animal waste will be
rejected.

Organic amendments shall have a consistent composition,
moderately acidic, with substantial nitrogen content and low salinity.

3. Amendments shall be free of roots, clods and stones, noxious weeds,

sticks, brush and other litter and shall not be infested with
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C.

nematodes or other insects or plant disease organisms. Organic
amendments shall be supplied to improve the organic content of the
soil.

4. Organic amendments shall meet the following additional
requirements:
a. Physical Characteristics:
(1) Material passing 9.51 mm sieve: 100 percent
(2) Material passing 6.35 mm sieve: 90 - 100 percent
(3) Material passing 2.38 mm sieve: 50 - 60 percent
(4) Material passing 0.50 mm sieve: 0 - 10 percent
(5) Bulk Density: 300 - 400 kg/m®
b.  Chemical Characteristics:
(1) Organic Matter: Greater than 85 percent
(2) PH Value:5-6.5
(3) Salinity (ECe x 10°): 0.5 - 2.0
(4) Total Nitrogen: 0.9 - 2.0
(5) Available Phosphorous: 100 - 500 ppm
(6) CEC (meg/100g):80-120
(7) Boron (Saturation extract): Less than 5 ppm
(8) Sodium Absorption Ratio: Less than 2.0

Fertilizers:

1.  Fertilizers shall be commercial, granulated type, uniform in
composition, dry and free flowing, and shall be delivered to the site
in unopened containers each bearing the manufacturer's name,
guarantee, chemical analysis, and weight.

2. Fertilizing materials shall be packaged, first grade, commercial
quality products identified as to source, type of material, weight, and
manufacturer's guaranteed analysis.

3. Fertilizing materials shall not contain toxic ingredients or fillers

harmful to human and animal life or plants.
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6.

Furnish a certificate of compliance stating that the materials used
meets the Specifications when required by the Engineer.

Fertilizers for Soil Mixes:

a. Slow release compound fertilizer which shall be incorporated in
soil mix at a rate of 300 g per tree/plant conforming to
following.

- N: 6.5 percent

- PoOs (soluble): 11.5 percent

- PoOs (insoluble): 33.2 percent
- K20: 7 percent

- Mg: 11.8 percent

b. Controlled release fertilizer shall be organic resin coated
complete fertilizer with an analysis of 16-17-5+Fe and a
release longevity of 12 - 14 months at 21°C soil temperature.
Fertilizer planting tablets shall be tightly compressed fertilizer
chips forming planting tablets and shall contain the following
minimum percentages of plant food by weight:

- Nitrogen: 12 - 20 percent
- Phosphoric acid: 8 - 10 percent
- Potash: 3 - 25 percent

c.  Agricultural Grade Sulphur (S): 99 percent sulphur content with
100 percent passing a No. 16 mesh screen.

Fertilizer to be included, but not limited to, in the soil mix: Soil
Sulphur, Superphosphate, Ammonium Sulphate.

2.02 LANDSCAPE PLANTING MATERIALS

A. General:

1.

Landscape planting materials shall conform to the applicable
standards and nomenclature of the American Standard for Nursery
Stock and the Royal Horticultural Society Dictionary of Gardening.

Refer to the planting schedule and drawings for the complete list of
planting materials.

B. Trees, Plants and Ground Covers:

1.

Trees, plants, and ground covers shall be nursery grown in
accordance with good horticultural practices, and grown under
climatic conditions similar to those in the locality of the Project for at
least 2 years.

Trees shall be typical of their species or variety, with normal growth,
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10.

sound, healthy, vigorous, well-branched, and densely foliated. They
shall be free of diseases, insect pests, eggs or larvae and shall have
a well-developed root systems.

Trees shall have straight trunks with the leaders intact, undamaged
and uncut. Old abrasions and cuts shall be completely calloused
over.

Standardized Plant Names: Names of the plants shown on the
drawings conform with the names given in American Joint
Committee on Horticultural Nomenclature (ACJHN) Latest Edition of
Standardized Plant Names. Plant species not listed therein shall
conform to plant names accepted in the trade and deliveries shall be
accompanied by appropriate patent certification.

Plants to be Furnished: Furnish plant material in accordance with
that named on the Drawings. Replace plant material deviating from
the correct plants at no additional cost. The Engineer reserves the
right to inspect plants at place of growth, but such inspection shall
not preclude the right of rejection of the planting site before and/or
after planting.

Quality and sizes: Furnish plants in conformance with the sizes
required by the Drawings. The size of the plants measured before
pruning shall conform to the measurements specified. Plants larger
in size than those indicated may be furnished with the approval of
the Engineer, but at no change to the contract price. For larger
plants, the ball of earth or spread of roots shall be proportional to the
size of the plant.

Root Treatment: Immediately after digging, cover roots of bare root
plants with a thick coating of mud or puddling, or wrap in a wet
straw, moss, or other suitable packing material for protection until
delivery.

Containerized plant material shall have been growing in their
containers for at least one year or sufficiently long enough to
develop a root system capable of holding the soil intact after the
removal from the container.

Minimum Tree Ball Sizes And Shapes: Ball size shall be 300 mm
diameter for each 25 mm of trunk diameter measured 300 mm
above the ground line. Ball shapes shall be truncated cones;
however, root growth structure of designated species and local soil
conditions may require variation.

Palms shall be of the size as stated on the Drawings and Schedules.
Palms planted in a group or on road verges shall be approximately
uniform in size unless stated otherwise. Trees shall have neatly
trimmed trunks with no frond shrubs or fibrous matting.
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11.

12.

13.

Options: Plants may be furnished container grown instead of balled
and burlaped or bare root, provided size requirements are met and
the plant containers are proportional with sizes of plants to be
furnished.

Substitutions: Plants or cultivars other than those named in the list of
plants to be furnished will not be accepted unless specifically
approved in writing by the Engineer.

Labels: Identify clearly shipments of plants. Durable and legible
labels stating correct names and sizes of plants shall be securely
attached to individual plants, bundles of like variety and size, as
delivered to the site for inspection and planting identification.

C. Handling of Planting Materials:

1.

Heavy balled plants shall be carefully handled to prevent cracked or
broken plant balls.

No plant shall be handled by or lifted by the stem or foliage.

Handle plants in such a manner as to avoid damage and protect
roots from drying at all times.

The ball of balled and burlapped plants which cannot be planted
immediately upon delivery shall be covered with moist soil, mulch, or
other covering to protect from drying, wind and sun. Plants shall be
watered as necessary until planted.

Spray palms or other bare root or root balled plants with an
acceptable trade anti-desiccant spray at the nursery or grove prior to

shipping.

D. Shipping of Planting Materials:

1.

2.

Notify the Engineer in advance of the time and mode of shipping.

Furnish copies of the required custom documents to the Engineer
14 days prior to schedule shipment.

Plant materials shall be packed to provide adequate protection
against climatic and physical injuries during transit. Plants shall be
securely covered to prevent wind-whipping and drying.

Freight containers shall be carefully packed and adequately
ventilated in accordance with the plant requirements to prevent
sweating of the plants during transit. Shipments shall be given
special attention to insure prompt delivery to job site.

Plants shall be treated with required pesticides just prior to shipment
or as necessary to comply with local regulations.
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6. The required inspection and transportation certificates will
accompany each shipment.

Delivery to the Planting Site:

1. Supplier shall notify the Engineer of the scheduled delivery dates 30
days prior to the shipping date. Send 2 copies of an itemized plant
material list with the delivery notice to insure coordination of the
required inspection at the point of delivery.

2. Once delivered, plants shall be cared for and protected from
damage and deterioration until they are planted at the locations
shown on the drawings. All the palms, trees/shrubs and groundcover
material shown on the drawings shall be stored and maintained at
the Site Plant Nursery.

3.  Plants shall be properly acclimatized to the local site conditions.

Inspection: Plant materials delivered to the planting site will be carefully
inspected prior to acceptance for planting. Plants damaged by breakage
and beyond the point of corrective pruning, or drying by heat, or not
meeting the standard requirements and specified sizes, will not be
accepted.

As approved by the Engineer, construct a nursery and propagation unit at
site for the acclimatization, propagation and storage of planting materials.
Location and design shall be approved by the Engineer. Upon completion
of Project, nursery facility shall be maintained for one year.

2.03 MISCELLANEOUS MATERIALS

A

Tree Stakes: Provide tree stakes for supporting trees as shown on the
Drawings.

Tree Ties: Proprietary reinforced rubber or plastic, fully adjustable 600 x
25 mm clinch type tree ties or plastic buffer through which the tie passes
between the tree and the stake.

Guy wires and Turnbuckles: Galvanized woven drawn steel wire attached
to galvanized turnbuckle assemblies.

Guy Wire Covers: To protect the tree against abrasion of the guy wire,
flexible reinforced rubber hose shall be threaded over the guy wire in the
location where the wire loops around the tree trunk and branches only.

Guy Wire Markers: Guy wire shall be covered in 15 mm Schedule 40
white PVC tubing up to 2 meters above ground level.

Anti-Desiccant: Emulsion-type, film forming agent designed to permit plant
transpiration, but retard excess loss of moisture. Apply according to the
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manufacturer's instructions.

G. Sub-Surface Drainage Gravel: Anti-capillary drainage layer shall be
constructed of 12 - 20 mm nominal size angular gravel with no fines and
shall have a minimum thickness of 150 mm.

H. Gravel Mulch: Crushed limestone aggregate from off-site source, well
graded, clean, free of organic materials, and screened 10 - 30 mm size.

l. Filter Membrane: Spun-bonded polypropylene fabric manufactured by an
integrated process of fiber spinning and bonding and conforming to the
following requirements:

- Weight: 136 g/m?

- Thickness: 0.49 mm

- Multi-Directional Test Strength: 100 N/m?
- Elongation at Break: 32 percent

- Pore Size: 120 micrometers

J.  Hessian: A coarsely woven mixture of hemp and jute, naturally bio-
degradable for wrapping palm tree fronds or other protection purposes.

K. Irrigation Water: Water used for irrigation shall be analyzed by a
registered institution and the report of which shall be approved by the
Engineer. Report shall show conformance with the following standards:

- Maximum total Dissolved Solids: 1,500 ppm
- Electrical Conductivity: 1.8 milli-moh/cm

- Maximum Ph: 8

- Maximum Temperature: 30°C

- Maximum Specific Intoxicity:

* Na: 200 ppm
* Cl: 350 ppm
* B: 0.75 ppm
*  SO* 750 ppm

L. Insecticide and Fungicide: Use insecticide and fungicide if any disease
occurs. Identify type of disease as well as the appropriate section of
insecticide and fungicide which shall be delivered in the manufacturer's
containers and shall be used according to insecticide manufacturer
instructions. Materials used shall strictly comply with applicable laws
governing their use.

M. Tree Paint: Specifically formulated for the treatment of tree wounds or cut
branches, and shall be free of chemicals which may burn the live tissue of
the tree.
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3. PART 3 - EXECUTION

3.01 SOIL MIXES

A

General: The following soil mixes shall be used as appropriate.

1. Palm Tree Soil Mix: A two-part mix. Surround palm tree pruned root
ball by red sand with no additives. This encasement in red sand only
shall be the diameter of one and a half times the root ball in size.
The rest of tree pit shall be filed with a soil mix similar in
composition to that of trees, shrubs and ground cover.

2. Trees/Shrubs/Ground Cover Soil Mix:

- Agricultural Soil: 20 percent by volume
- Red Sand: 60 percent by volume

- Peat Moss: 20 percent by volume

- Water Retaining Polymer: 2 Kg/m®

- Fertilizer: As specified

3.02 SOIL PREPARATION

A

G.

Mix completely and compound the soil mix using approved mechanical
methods before placement in tree pits, shrubs and ground cover beds.

Add the approved fertilizers to the soil mix at a rate of 450 g/m® unless
otherwise recommended by the Engineer. Provide additional slow release
fertilizer tablets for tree pits at a rate of 20 g per tree to be incorporated in
the soil mix.

Planting bed shall consist of a soil mix over sub-surface drainage of
crushed aggregate or gravel which has been placed to the depth as
shown on the drawings.

Provide filter membrane where specified with 300 mm overlapping
between the soil mix and the sub-surface drainage.

Place soil mix in 150 mm lifts, wetted, tamped to fill to finish grade as
shown on the drawings. After soil mix has been placed, rake to true lines,
free from unsightly variations, bumps, ridges or depressions.

Remove sticks, stones, roots and other objectionable materials from the
soil which might interfere with formation of finely graded seed bed.

No planting shall take place until the plant bed locations and lawn areas
are approved by the Engineer.

3.03 INSTALLATION OF PLANTING MATERIALS

A

Irrigation System: Utilize the installed automatic irrigation system and
hoses from the quick couplers for the Project. Furnish water hoses and
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other equipment required for watering the plants.

B. Planting Season: Conduct planting operations under favorable weather
conditions during the season which is normally accepted in the locality.

C. Layout: Accomplish the ground layout for planting as approved by the
Engineer prior to any planting, and following completion of planting soil
installation. Stake location for individual plants, outline planting beds, and
mark the location of plants within a planting bed other than ground cover.

D. Planting Obstructions:

1.

Remove obstructions encountering excavation of planting pits, such
as loose rocks, boulders, or construction debris. Existing
underground utility lines, new or in use, shall not be disturbed.

When such are encountered or other obstructions appear that are
greater in diameter than the diameter of the planting pit being
prepared, the position of the plant shall be shifted or relocated as
determined by the Engineer.

No explosives will be used for the removal of rock or other
obstructions. Repair and/or replace damages to structures and/or
utility lines at no additional cost.

E. Excavation for Planting:

1.

Size planting pits for trees as detailed. Increase pits accordingly in
size as required for larger trees.

For bare root trees and shrubs, make excavations at least 300 mm
wider than root spread and deep enough to allow for setting of roots
on a layer of compacted backfill and with collars set at same grade
as in nursery.

For balled and burlaped trees and shrubs, make excavations at least
half again as wide the ball diameter and equal to the ball depth, plus
applicable allowance for setting of ball on a layer of compacted
backfill.

For container grown stock, excavate as specified for balled and
burlaped stock, adjusted to size of container width and depth.

Mechanical diggers may be used in the excavation of tree pits,
however, the vertical sides of the pits, burnished to a hard smooth
surface, shall be scarified and/or fractured to eliminate the
impervious walls.

Where substrate formation inhibit proper drainage, Provide trenches
to prevent water collecting in tree pits.
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F. Filter Membrane:

1.

Install filter membrane directly above the drainage layer ensuring the
membrane is laid out to minimize small filler pieces around the
edges of the planting area. Membrane shall overlap 150 mm and
shall be stapled or woven together at 300 mm intervals to ensure the
membrane joint will not be moved during backfilling.

Wrap up the planting pit sides with membrane providing excess
above finished grade during backfilling. Once backfilling has been
completed and the finished soil levels achieved, trim the
membranae neatly to the finished soil level.

G. Backfilling:

1.

After backfilling plant pit approximately 60 percent full, in 150 mm
lifts, add water and allow soil mix to settle. Add additional soil to
finish grade.

After settlement, add additional planting mix required to bring pit to
finish grade.

Removal of containers and/or severing of the sides of plantable
containers shall be completed in a manner which will leave the balls
of roots and soil intact. Handling methods which result in ball
damage will be sufficient reason for rejection of the plant.

H. Setting Plants: Set plants in an approved topsoil in pits as shown on the
Drawings. After initial watering and settlement, plants shall be at the same
ground level grade as the relative grade of the ground from which they are
dug. Set plumb upright growing trees and adjust shrubs and spreading
type plants to produce their natural form and profile.

l. Balled and Container Grown Plants:

1.

Place a minimum of 100 mm of compacted topsoil mixture in the
bottom of the pit or to depth necessary to set the plant to required
grade.

Place planting mixture around ball and carefully compacted to avoid
injury to ball and to fill voids.

Cut and remove burlap, rope, wire or other wrapping materials away
from the top of the ball and out of the pit. Do not remove burlap or
ties from sides or bottom of ball.

Remove plastic materials from the pit.

Cut off broken or frayed roots cleanly and treat the areas cut with
the approved tree paint.
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J. Bare Root Plants: Roots of bare root plants shall be spread out and
carefully worked into root system. Broken of frayed roots shall be cut off
prior to planting.

K.  Relocating Plants:

1.

Prior to uplifting a palm to be relocated, prepare and approve the
new location. This will involve placement of the soil mix and red
sand in a pre-made hole, together with excavation and burial of the
dead men or anchors with attached guy wires.

Palms to be relocated should be temporarily guyed or propped to
prevent collapse prior to excavation of the root ball.

The leaf fronds shall be substantially reduced in number leaving only
the 20 youngest ones closest to the growing point.

Root ball shall be carefully and evenly excavated around the sides
gradually working underneath the root ball to the center of the tree.
Slings should be attached around the trunk of the tree and the
weight taken up by the crane prior to the final excavation below the
root ball.

Once the root ball is free of the ground the crane shall lower the tree
down to ground level, care being taken not to damage the foliage.
Spray fronds with anti-desiccant spray to the quantities as in
accordance with the manufacturer's recommendations and
instructions. Tie up the fronds with hemp rope and the growing point
wrapped in hessian from 1 m below the growing point to 1 m above.
Tie up the trunk cutting back any untidy leaf midrib stalks ensuring
the trunk is trimmed to an even state.

Move the tree to its new location. Immediately prior to planting, the
roots shall be inspected and cut back to the root ball leaving roots
clean cut. Cut away rotting or diseased roots and treat with tree
paint.

Lift tree into position ensuring the root ball is planted 150 mm
deeper than originally grown with reference to proposed finished
grade then surround the root ball by red sand. Backfill the soil mix
and the red sand to achieve finished grade.

Install guy wires with wire markers, covers and turnbuckles, tighten
and position the tree to a balanced and vertical position. Due to the
growth habit of some of the larger palms to be relocated this may
not be precisely vertical, however, the tree shall appear in a
structurally correct orientation.

For palm trees to be supplied from off-site location the orientation
sequence shall be the same, however, the trunk trimming shall be
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done by the Contractor and not by the supplier.

10. If palms have to be stored, this shall be for the shortest possible
time during which they shall be kept in a shaded location with the
root ball wrapped in hessian.

L. Trees:

1. Plant trees in pits of diameters as indicated on the Drawings. Use
the specified soil mix as a backfill.

2.  Water trees each day for the first 3 months.

M. Shrubs and Ground Covers:

1.

Plant shrubs, and ground covers in a prepared soil mix bed, 450 mm
deep for shrubs and 350 mm deep for ground covers.

Plant shrubs and ground covers after planting the trees. Space as
shown on drawings, adjusting as necessary to evenly fill planting
bed using specific quantity of plants.

Final grade of beds shall be 50 mm below walkways and curbs.
No plants shall be taken from the nursery for planting until after the

pits or holes for the plants have been properly excavated, watered,
and prepared to receive the plant material.

N. Watering and Adjusting:

1.

Water plants thoroughly after setting. During and immediately after
watering, adjust plants as necessary to ensure correct depth of
planting, vertical alignment and/or natural profile.

Firm soil around each plant as final adjustments are made. Form the
saucer required for holding mulch and water at this time.

Dispose excess soil resulting from planting excavation off the site or
as directed by the Engineer.

O. Pruning, Staking and Guying:

1.

Pruning: To be limited to the minimum. To be used for removing
broken twigs and branches and to compensate for the loss of roots
dying while transplanting. Paint cuts of 19 mm in diameter using an
approved tree wound paint. Trimming performed in excess of, or
contrary to, the requirements will not be acceptable, and the plant so
pruned shall be replaced with a new one.
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Staking and Guying: Set trees plumb and brace rigidly in position.
Tamp soil mix solidly around ball prior to staking or guying.
Complete Staking and guying operations immediately after planting.
Perform work in the manner illustrated on Drawings. Care shall be
taken to ensure that the stake does not rub against any part of the
tree or penetrate root ball. Nail two galvanized clout nails to the
stake to prevent slippage.

P.  Mulching: Place gravel mulch, of the required thickness, planted areas
and where indicated.

Q. Maintenance, Guarantee and Replacement:

1.

Maintain landscape planting for one full calendar year after
completion of the Project. Replace providing new materials similar
in specifications to the damaged or dead plants or area of planting
judged by the Engineer to be dead or damaged through lack of
maintenance or otherwise unsatisfactory within this period at no
additional cost to the Owner.

Maintenance includes watering, weeding, mulching, cultivating,
tightening or replacing stakes, firming in and pruning. Re-plant a
minimum quantity of spare plant materials of all species specified in
this Project. Occasional site visit of a horticultural specialist shall be
the responsibility of the Contractor during the warranty period.

Whenever possible, watering will be done at night to minimize
evaporation and burning of plants. Do not over-water or allow water
to fall on walks, streets, building or other structures.

Supplemental Fertilizing: At bi-monthly intervals after planting
(starting 1 month after planting), trees, shrubs, ground and covers
shall receive supplementary fertilizer applied at the following rates:

- Trees over 50 mm caliper: 45 g each
- Trees under 50 mm caliper: 23 g each
- Shrubs and Ground Covers: 23 g each

Apply supplemental fertilizer at a distance not closer than 150 mm to
trunks of trees or shrubs. Wash off immediately any fertilizer on the
foliage of plants. Water fertilized areas in sufficient quantity to wet
entire root structure of plants.

Herbicides and Pesticides: If it proves necessary to use herbicides
or pesticides, submit a schedule of materials to be used containing
the constituent chemical, manufacturer application rate, application
method and application interval to the Engineer for approval.

Stake, Tree Tie and Hessian Removal: Prior to maintenance
handover, inspect stakes, tree ties and hessian wrapping and
remove materials that are no longer required to support healthy
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plant growth.
Adjust or remove materials that are to be left in place as necessary
to ensure proper plant growth.

8. Maintenance Handover: Contact the Engineer 45 days prior to the

end of the maintenance period and provide the opportunity for the
Owner's personnel to familiarize themselves with the landscaping
maintenance work.

9.  Submit monthly maintenance reports to the Engineer indicating
nature and extent of maintenance work performed, including
watering, cultivation, spraying and fertilizing, as well as plant losses
and dates of replacement.

3.04 CLEAN-UP

A.

Upon the completion of construction, and before final acceptance, broom-
clean hard surfaced areas within the contract limits. Remove tools,
surplus materials, and equipment as well as debris and leave the site in a
neat and acceptable condition meeting the approval of the Engineer.

END OF SECTION

91



Specifications For Civil Works

SECTION 05500

METAL FABRICATIONS

PART 1 - GENERAL

1.01

1.02

SECTION INCLUDES

A.  Metal fabrications of iron and steel shapes, plates, bars, strips, tubes, pipes and
castings as well as other metal systems as indicated on Drawings and as
specified in this section.

B.  Railings and handrails.

C. Entry gates.

D. Boundary fence.

E.  Aluminum Sheets for Facades Wall and Roof Cladding

F.  Aluminum Sheets Cladding for Entrance and Shade Steel Structure Canopy

G.  Aluminum Cladding for Columns

H. Catwalk and Pipe Grids

l. Louvers and Grilles

J. Manhole covers and Frame

K.  Grating

L. Metal Ladders.

M. Access roof hatch.

N.  Access Doors and Panels.

O. Concrete Steps and Loading Dock Nosing.

P.  Aluminum Shade Structure

FABRICATION

A.  Shop fabricate metal fabrication units as far as practicable. Use materials of the
required size and thickness to produce adequate strength and durability in the
finished product for the intended use. Work to the dimensions shown or
accepted on shop Drawings using proven details of fabrication and support. Use
the type of materials shown or specified for the various components of work.

B.  Form exposed work true to line and level with accurate angles and surfaces and

straight sharp edges.

92



Specifications For Civil Works

C.

Ease exposed edges to a radius of approximately 1 mm unless otherwise shown.

1.03 REFERENCES

B.

AAMA - American Architectural Manufacturer Association

AMMA 603.8

AMMA 605.2

AAMA 606.1

AAMA 607.1

Pigmented Organic Coating on Extruded Aluminum.

High Performance Organic Coatings on Architectural
Extrusions and Panels

Color Anodic Finishes for Architectural Aluminum

Clear Anodic Finishes for Architectural Aluminum

ANSI - American National Standards Institute:

ANSI A 143

ANSI A 202

Safety requirements for Fixed ladders

Metal Bar Grating Manual

ASTM - American Society for Testing and Materials

ASTM A 27
ASTM A 36
ASTM A 48

ASTM A 53

ASTM A 123

ASTM A 153
ASTM A 307
ASTM A 325

ASTM A 446

ASTM A 500

ASTM A 501

ASTM A 526

ASTM B 209

Steel Castings, Carbon, for General Application
Structural Steel
Gray Iron Castings

Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and
Seamless

Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel
Products

Zinc Coating (Hot-Dip) on Iron and Steel Hardware
Carbon Steel Externally Threaded Standard Fasteners
High Strength Bolts for Structural Steel Joints

Steel Sheet, Zinc Coated (Galvanized) by the Hot-Dip
Process, Structural (Physical) Quality

Cold-Formed Welded and Seamless Carbon Steel
Structural Tubing in Rounds and Shapes

Hot-Formed Welded and Seamless Carbon Steel Structural
Tubing

Steel Sheet, Zinc Coated (Galvanized) by the Hot-Dip
Process, Commercial Quality

Aluminum and Aluminum-Alloy Sheet and Plate
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1.04

1.05

1.06

ASTM B 221 Aluminum-Alloy Extruded Bars, Rods, Wire, Shapes and
Tubes

AWS - American Welding Society

AWS-B3.0 Welding Procedure and Performance Qualification
AWS-D1.1 Structural Welding Code-Steel

SSPC - Steel Structures Painting Council

SP-10 Near-White Blast Cleaning

PS-12.00 Guide for Selecting Zinc-Rich Painting Systems

SUBMITTALS

A

Product Data: Submit Manufacturer's product information, specifications and
installation instructions for the miscellaneous metal fabrications.

Shop Drawings: Submit complete shop drawings, including details of fabrication,
assembly and erection of each metal fabrication indicated. Include plans,
elevations, sections, and details of metal fabrications and connections. Show
anchorage and accessory items.

Samples: Submit samples of representative materials, finishes and finished
products as required by the Engineer. Samples shall be full size, taken from
Manufacturer's stock and complete as required for installation.

TRANSPORTATION, HANDLING AND STORAGE

A

Crate and pack material as required to prevent damage, corrosion and other
forms of deterioration. Stack material out of mud and dirt and provide for proper
drainage. Exercise care to avoid abrasions and other damage to finish coating.
Protect from damage or soiling by adjacent construction operations. Keep
material off ground by using pallets, platforms, or other supports. Protect
material against corrosion and deterioration.

QUALITY ASSURANCE

A

Field Measurements: Take field measurements prior to preparation of shop
drawings and fabrication, to ensure proper fitting of the work. Coordinate
fabrication schedule with construction progress to avoid delay of work.

Shop Assembly: Preassemble items in the shop to greatest extent possible, so
as to minimize field splicing and assembly of units at site.

Fabricator's Qualifications: A firm having a minimum of 5 years successful
experience in producing metal fabrications similar to that required for this Project.
The fabricator shall be subject to approval of the Engineer.

Installer's Qualifications: A firm having a minimum of 5 years successful
experience in the installation of metal fabrications similar to that required for this
project, and that has been licensed by the Manufacturer of the metal
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fabrications. The installer shall be subject to approval of the Engineer.

Welding Work: Comply with the requirements of American Welding Society
(AWS) - Standard Code for Arc and Gas Welding in Building Construction
as well as AWS D1.1 - Structural Welding Code for welding procedures.
Welders shall be subject to approval of the Engineer.

PART 2 - PRODUCTS

2.01

MATERIALS

F.

S o 1 O

General: Material shall conform to the requirements specified for the particular
item(s), and where these requirements are not specified in detail, the material
shall be suitable for the intended use, and as approved by the Engineer.

Metal Surfaces: For fabrication of miscellaneous metal work which shall be
exposed to view, materials shall be smooth and free of surface blemishes such
as pittings, seam marks, roller marks, rolled trade names, and roughness.
Structural steel shapes, plates and bars: Conform to ASTM A 36 or A 529.

Steel Plates to be Bent or Cold-Formed: Conform to ASTM A 283, Grade C.
Steel Bars for Grating: Conform to ASTM A 569 or ASTM A 36.

Cold-Formed Steel Tubing: Conform to the requirements of ASTM A 500,
GradeB.

Hot-Formed Steel Tubing: Conform to the requirements of ASTM A 501.

Steel Pipe: Conform to the requirements of ASTM A 53, Type E or S, Grade B;
or ASTM A 501.

Members Fabricated by Cold Forming: Conform to requirements of ASTM A 607,
Grade 50.

Galvanized Cold-Formed Members: Conform to requirements of ASTM A 446,
Grade D; galvanized to ASTM A 525 Designation G-90.

Steel Casting: Conform to requirements of ASTM A 27, Grade 65-35, medium-
strength carbon steel.

Gray Iron Castings: Conform to ASTM A 48, Class 30.
Malleable Iron Castings: Conform to ASTM A 47.
Cold-Rolled Carbon Steel Sheets: Conform to ASTM A 366.

Galvanized Steel Sheet: Conform to the requirements of ASTM A 446 Grade C,
galvanized to ASTM A 525, Designation G-90.

Bolts for Structural framing: High strength bolts shall be heavy duty hexagonal
structural bolts with heavy duty hexagonal nuts conforming to ASTM A 307, A
325 or A 490 as necessary for design loads and connection details.
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N < X =

AA.

BB.

CC.

DD.

Concrete Inserts: Threaded or wedge type, galvanized ferrous castings, either
malleable iron, ASTM A 47, or cast steel, ASTM A 27. Bolts, washers and shims
shall be hot-dip galvanized, ASTM A 153.

Anchor Bolts: Conform to ASTM A 307.
Structural Steel Primer Paint: SSPC-Paint 2, red lead iron oxide, oil alkyd.
Finish Paint: Refer to Section 09900 - PAINTING.

Non-Shrink Grout: Premixed, non-corrosive, non-staining, non-gaseous, ready to
use natural aggregate product requiring only the addition of water to produce
flowable grout material having no drying shrinkage or settlement at any age.
Compressive strength (50 mm cube) shall not be less than 500 kg/cm? at 28
days.

Aluminum Extruded Bars, Rods, Shapes and Tubes: Conform to ASTM B 221,
6063-T6; aluminum sheets and plates to ASTM B 209, alloy 5052-H32; structural
pipes and tubes (extruded) to ASTM B 429.

Stainless Steel:

1. Bar stock: Conform to ASTM A 276, Type 304.

2. Plates and Sheets: Conform to ASTM A 167, Type 304.
3. Pipes: Conform to ASTM A 312, Type 304.

Copper Alloys, Brass:

1. Extruded Shapes: ASTM B 249, alloy UNS No. C36000 (free-cutting
brass).

2.  Seamless Tube: ASTM B 135, alloy UNS No. C26000 (cartridge brass, 70
percent copper).

3.  Sand Castings: ASTM B 584, alloy UNS No. C85200 (high copper yellow
brass).

4, Plates and Bars: ASTM B 36, alloy UNS No. C26000 (cartridge brass, 70
percent copper).

Copper Alloys, Bronze:

1. Extruded Shapes: ASTM B 455, alloy UNS No. C38500 (architectural
bronze).

2. Seamless Pipe: ASTM B 43, alloy UNS No. C23000 (red brass, 85
percent copper).

3. Seamless Tube: ASTM B 135, alloy UNS No. C23000 (red brass, 85
percent copper).

4.  Composition Bronze castings: ASTM B 62, alloy UNS No. C83600 (85-5-5-
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5 or No.1 composition commercial red brass).

5.  Sand Castings: ASTM B 584, alloy UNS No. C86500 (No. 1 manganese
bronze).

6. Plates and Bars: ASTM B 36, alloy UNS No. C28000 (Muntz metal, 60
percent copper).

EE. Fasteners:

1. General: Provide zinc-coated fasteners for exterior use or where built into
exterior walls. Select the fasteners for the type, grade and class required.

2. Bolts and Nuts: Regular hexagonal head type, conforming to ASTM A 307,
Grade A.

3. Lag Bolts: Squared head type.
4, Machine Screws: Cadmium plated steel.
5. Wood Screws: Flat head carbon steel.
6. Plain Washers: Round carbon steel.
7. Masonry Anchorage Devices: Expansion shields.
8. Toggle Bolts: Tumble-wing type.
9. Lock Washers: Helical spring type carbon steel.
10. Power Actuated Fasteners:
a. Provide fasteners of special spring steel alloy conforming to ASTM A
227, Class 1 with a hardness of 52 - 56 Rockwell C, zinc-plated

meeting ASTM A 164, Type RS.

b. Drive pin or threaded stud types as required.

2.02 FABRICATED ITEMS

A

General: Use materials of size and thickness indicated on Drawings. Where not
indicated, use sizes and thickness required to achieve strength and durability in
finished product. Work to the dimensions indicated or approved on shop
drawings, using proven details of fabrication and support. Fabrication shall be
done in shop to fullest extent as possible with only assembly and installation
works to be done on site.

Form exposed work to the lines and levels with accurate angles and surfaces
and straight sharp edges. Form the bent-metal corners to the smallest radius
possible without causing grain separation or otherwise impairing work.

Railings and Handrails: Fabricate railings and handrails assemblies which when
installed shall be capable of withstanding a concentrated load of 0.9 kN (200 Ibf)
applied at any point in any direction, and uniform load of 0.73 kN/m (50 Ibf/ft)
applied simultaneously in both vertical and horizontal directions.
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1. Stainless Steel Handrail and Railing with Glass Railing for Atrium and
Stairs:

a.

Construction: Manufacturer's standard stainless steel handrail and
railing conforming to the following:

Tubing: ASTM A 554 GRADE MT 304.
Pipe: ASTM A 312, grade TP 304.
Castings: ASTM 743, grade CF 8 or CF 20.

Plate: ASTM A 167, type 304.

Size and Shape: As indicated on Drawings.

Finish: As indicated on Drawings and in accordance with the
following:

(1)

Satin, Directional Polish: AISI No. 6 finish.

Glass Railing System:

(1)

Construction: Glass railing panels shall be fitted into horizontal
railing moldings strips supported to vertical stainless steel
supports as shown in Drawings.

Mounting: as shown on Drawings.

Glass for the Railing: Clear tempered glass conforming to
safety requirements of. Size and thickness of glass panels
shall be as recommended by the manufacturer, unless
indicated otherwise on Drawings. Glass shall also comply with
requirement of Section 08800 - GLAZING.

Miscellaneous Materials:

(1)

(3)

Handrail Accessories: Provide elbows and bends as well as
end caps for the handrail using same material and finish as
that of the handrail specified herein.

Fittings: Fittings shall be concealed and fabricated of stainless
steel. Exposed fittings, when approved by the Engineer, shall
have a finish similar to that of the adjacent components.

Mechanical Fasteners: Stainless steel or cadmium-plated steel
as recommended by the Manufacturer.

2.  Stainless steel piping railing and handrail:

a.

Stainless steel pipe handrail and railings shall be fabricated from
stainless steel pipe, conforming to ASTM A 312, Type 304 and shall
be as recommended by the manufacturer to conform with the structural
performance. Design, shape and dimensions of handrail and railing
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shall be as indicated on Drawings. Submit shop drawings showing
design shapes and fixing details for the Engineer's approval.

Finish: Stainless steel pipe railing and handrail shall have finish
No.6 satin finish or as approved by the Engineer.

3.  Stainless steel piping handrail and wall bracket railings:

a.

Stainless steel pipe handrail and wall bracket railings shall be
fabricated from Stainless steel pipe handrail and wall bracket shaps
railings, conforming to ASTM A 312, Type 304 and shall be as
recommended by the manufacturer to conform with the structural
performance. Design, shape and dimensions of handrail and wall
bracket railing shall be as indicated on Drawings. Submit shop
drawings showing design shapes and fixing details for the Engineer's
approval.

Finish: Stainless steel pipe railing and wall bracket handrail shall
have finish No.6 satin finish or as approved by the Engineer..

4.  Galvanized steel piping railing and handrail:

a.

Steel pipe handrail and railings shall be fabricated from galvanized
steel pipe, cold formed, conforming to ASTM A 500, grade 40 or shall
be as recommended by the manufacturer to conform with the structural
performance. Design of handrail and railing shall be as indicated on
Drawings.

Finish: Steel pipe railing and handrail shall have a painted finish in
accordance with Section 09900 - PAINTING. Color shall be as
approved by the Engineer.

5.  Galvanized steel piping handrail and wall bracket railings:

a.

Steel pipe handrail and wall bracket railings shall be fabricated from
galvanized steel pipe handrail and wall bracket shapes railings, cold
formed, conforming to ASTM A 500, grade 40 or shall be as
recommended by the manufacturer to conform with the structural
performance. Design of handrail and railing shall be as indicated on
Drawings.

Finish: Railing and handrail shall have a painted finish in
accordance with Section 09900 - PAINTING. Color shall be as
approved by the Engineer.

C. Entry Gates:

1. Gates:

a.

Galvanized Steel Gates: Fabricate entry gates, vehicular and
pedestrian, using galvanized steel, tubular sections and shapes
conforming to ASTM A 36, hot-dip galvanized in accordance with
ASTM A 123, coat designation G-90. Pedestrian gate shall be
manually operated. Vehicular gates shall be electrically operated.
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2.

Shapes and Size: As shown on Drawings.

3. Fabrication:

a.

Fabricate gates in accordance with approved shop drawings. Submit
various decorative designs for the Engineer's selection and approval.

Hardware: Provide complete heavy duty masonry hinges, gate
latches, wheels, guide rail, locking devices, decorative latch
assembly, and control system as recommended by the
manufacturer.

4.  Vehicular Gate Operators:

a.

Provide an electrically operated gate opener and control consisting
basically of a hydraulic arm and hydraulic power unit connected to
each other by two pipes. Arm is laid underground at the foot of gate
and protected by a steel case treated against corrosion by a hot
galvanized treatment. Upper cover shall be stainless steel. Operator
shall have quick release knob for manual operation of gates during
power failure.

Equipment shall be able to support weight of gate. Provide rise
pump unit with hydraulic locking device and electrical lock to keep
gates locked shut.

Installation: Gate operating system shall be installed by
manufacturer's authorized workmen experienced in the trade.
Installation of system shall conform to manufacturer's written
instructions and approved drawings.

Warranty: Gate operating system shall be warranted against defects
for one year from the date of substantial handover.

5. Finish: Gates shall have a painted finish in accordance with Section 09900
- PAINTING. Color shall be as selected by the Engineer.

D. Perimeter Fence:

1. Fences Types:

a.

Galvanized Steel Sections Fence: Fabricate perimeter steel fence
using galvanized steel, tubular sections and shapes conforming to
ASTM A 36, hot-dip galvanized in accordance with ASTM A 123,
coat designation G-90.

2. Shapes and Size: As shown on Drawings. If required, submit various
decorative designs for the Engineer’s selection and approval.

3.  Finish: Fence shall have a painted finish in accordance with Section 09900
- PAINTING. Color shall be as selected by the Engineer.

F. Aluminum Sheets for Facades Wall and Roof Cladding :

1. Wall and Roof Metal Suspension Structure: Metal structure for wall cladding

100



Specifications For Civil Works

shall be manufactured of continuous vertical aluminium supporting sections
fixed to walls by with stainless steel clip fixing anchors as shown on
Drawings. Dimensions and shapes shall be as per manufacturer
recommendations and the Engineer approval. Metal structure dimensions
and shapes for roof cladding shall be as shown on Drawings and as per
manufacturer recommendations and the Engineer approval.

2. Aluminum Sheet Cladding: Aluminum sheet cladding shall be manufactured
as required of Aluminum sheets manufactured of two Aluminum sheets
pressed on a thermoplastic layer with total thickness 4 mm. Insulation
material shall be placed on back of cladding. Fasteners for fixing sheet on
suspension metal structure shall be concealed and of same metal or of
suitable materials as per manufacturer recommendations and the Engineer
approval. All other fittings and fasteners shall be aluminum or stainless steel.
Aluminum sheet cladding colors, shapes, dimensions and textures shall be
as shown on drawings and as approved by the Engineer.

G. Aluminum Sheets Cladding for Entrance and Shade Steel Structure
Canopy:

1. Metal Suspension Structure: Entrance and shade steel structure canopy
shall be constructed of structural steel shapes, plates and bars and shall
comply to ASTM A36 or A529. Steel Structure canopy shall comply with
the requirements Section 05120 — STRUCTURAL STEEL. Size and shape
shall be as shown on drawings and as per manufacturer
recommendations and the Engineer approval.

2. Aluminum Sheet Cladding for Entrance and Shade Steel Structure
Canopy: Aluminum cladding for entrance and shade steel structure canopy
shall be of aluminum sheets manufactured of two Aluminum sheets pressed
on a thermoplastic layer with total thickness 4 mm. Fasteners for fixing sheet
on suspension metal structure shall be concealed and of same metal or of
suitable materials as per manufacturer recommendations and the Engineer
approval. All other fittings and fasteners shall be aluminum or stainless steel.
Aluminum Cladding Sheet colors, shapes, dimensions and textures shall be
as shown on drawings and as approved by the Engineer.

H.  Aluminum Cladding for Columns: Aluminum cladding for columns Shall be a
custom formed shape from aluminum sheets manufactured of two Aluminum
sheets pressed on a thermoplastic layer with total thickness 4 mm and concealed
fasteners from same metal. All other concealed accessories shall be of
aluminum or stainless steel. Column cladding shall be with butt joints as shown
on Drawings. Sizes and shape shall be as shown on Drawings. Aluminum
finish shall have the manufacturer's standard finish selected by the Engineer.
Submit shop drawings showing design shape and fixing details for the Engineer's
approval.

Catwalk and Pipe Grids: Shall be fabricated of structure steel conforming to
ASTM standards and as recommended by fabricator for type of use indicated to
withstand design structural loads. Design, shape and size shall be as shown on
drawings or as approved by the Engineer. Submit shop drawings showing
structural design, shapes and fixing details for the Engineer's approval. Materials
and finishes shall comply with the following standards

1. Suspension Members, Beams, Joists, Balusters, Railing
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6.

and Framing: Structural Steel, ASTM A 36.

Floor Grating: Steel bars for grating shall conform to ASTM A 569 or
ASTM A 36. Rods for grating crossbars shall be ASTM A 510.

Floor Plates: Galvanized steel checkered plates conforming
to ASTM A446 Grade C with a minimum thickness of 6
mm.

Grid Pipes: Shall be fabricated of hot-dipped seamless
galvanized steel pipe, cold formed, conforming to ASTM A
500, size and shape as shown on drawings.

Welding: Conform to requirements of ANSI/AWS-D1.1 —
continuous type welding.

Finish for Catwalk: Galvanized exposed finish.

J. Louvers and Grilles:

1.

Louvers and frames: Provide manufacturer's standard aluminum louvers
suitable for the application indicated on Drawings:

a. Fabricated Metal: Formed metal stationary louvers and frames, 12
gauge (2.80 mm thick). Provide stiffening members where required.

b. Fasteners and Anchors: Galvanized steel type.

c. Hardware: Provide all hardware complying with requirements of
Section 08710 — FINISH HARDWARE.

d. Bird Screen (where required): 12.7 mm mesh x 1.60 mm diameter
galvanized steel in folded frame.

Grilles (where required): Provide manufacturer standard decorative
aluminum grilles suitable for the application indicated on Drawings and in
accordance with the requirement specified herein.

Design and Fabrication: Submit various decorative designs for the
Engineer's selection and approval. Fabricate louver and grille screen
elements in accordance with approved shop drawings. Submit shop
drawings showing design pattern and fixing details for the Engineer's
approval. Provide bird screen and insect screen as indicated on Drawings.

Finish: Provide manufacturer standard finish as indicated on Drawings and
in accordance with the following:

a. Powder-Coated Finish: Standard finish of thickness range 60 - 80
microns.

b.  Color shall be as approved by the Engineer from standard color
charts.

K. Manhole Covers and Frame: Gray cast iron casting, complying with ASTM A 48
or BS 497; Appendix A. Heavy duty and medium duty, Sizes shall be as shown
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on Drawings.

L.  Grating:

1.

Stainless Steel Grating: Grating and frames shall be of heavy duty
stainless steel, complying with the requirements of ASTM A 276,ASTM A
167 and ASTM A 312, Type 304. Size shall be as shown on Drawings.

Cast-lIron Grating and Trench Covers: Grating shall be of gray cast iron
casting, heavy duty, complying with the requirements of ASTM A 48 or BS
497; Appendix A. Frames shall be steel. Size shall be as shown on
Drawings.

M. Metal Ladders:

1.

Fabricate and install ladders for locations shown on Drawings with
dimensions, shape, details and anchorage as shown on Drawings and
approved by the Engineer.

a. Galvanized Steel Ladders: Galvanized steel parts conforming to
ASTM A 525, Designation G-90, including rungs, brackets, railings
and fasteners. Rungs shall be 20 mm diameter solid structure steel
bar spaced at 300 mm centers. Provide continuous side railing flat
bar 50x10 mm ended with galvanized steel pipes 30 mm diameter as
shown on Drawings. Provide non-slip surface on top of each rung as
recommended by manufacturer and approved by the Engineer.

N. Access Roof Hatch:

1.

Manufacturer's standard single leaf roof hatch to fit the opening as
indicated on Drawings, complete with curbs, anchorage system, gaskets,
roof flashing and other accessories required for a complete installation.

Door and curbs shall be of steel sheets (sandwich panel) with not less than
25 mm thick rigid polyurethane insulation. Roof hatch shall be provided
with manufacturer's standard hardware including safety post.

O. Access Doors and Panels: Provide access doors and panels where required, of
material, size and shape as shown on the Drawings.

P.  Concrete Steps and Loading Dock Nosing: Concrete steps and loading dock
nosing shall be of cast iron. Size, shape and details shall be as shown on
Drawings

Q. Aluminum Shade Structure:

1.

Aluminum shade structure shall be constructed of structural aluminum
sections, shapes, plates and bars conforming to ASTM B 221, 6063-T86,
for aluminum extruded bars, rods, shapes and Tubes and conforming to
ASTM B 209, alloy 5052-H32 for aluminum sheets and plates and
conforming to ASTM B 429 for structural pipes and tubes (extruded). Size
and shape shall be as shown on drawings. Aluminum shade structure shall
be constructed of aluminum structure covered with polycarbonate shade
cover units of sizes and shapes as shown on drawings. Aluminum shade
structure shall be supported on concrete structure as shown on drawings.
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Fixing mechanical fasteners shall be stainless steel or cadmium-plated
steel as recommended by the Manufacturer. Submit detailed design shop
Drawings as per approved manufactured recommendations for the
Engineer approval.

a.  Aluminum shade structure finish shall be anodized finish conform to
AA C22A42; 22 micron thick; with shop-applied protective coating of
clear acrylic lacquer or any coating in accordance with AAMA 602.2,
0.5 mil dry film thickness, over. Color shall be as approved by the
Engineer.

b. Concrete Structure: Concrete, formwork and reinforcement for
concrete structure shall comply with the requirements Division 3 -
CONCRETE.

2. polycarbonate shade cover units: Polycarbonate glazing, thermoformabile,

extruded monolithic sheets, UV resistant, rated per UL 972, and with
average impact strength of 638 to 850 J/m of width when tested per
ASTM D 256, Test Method A (lIzod). Provide glazed plastic sheet with
thickness required for 1.9 kPa positive (external) loading and 0.95 kPa
negative or uplift (internal) loading as recommended by skylight
manufacturer for unit size and shape. Glazing gasket shall be Manufacturer
standard glazing system of EPDM or neoprene gasket.

2.04 FABRICATION

A

Shop fabricate metal fabrication units as far as practicable. Use materials of the
required size and thickness to produce adequate strength and durability in the
finished product for the intended use. Work to the dimensions shown or
accepted on shop Drawings using proven details of fabrication and support. Use
the type of materials shown or specified for the various components of work.

Form exposed work true to line and level with accurate angles and surfaces and
straight sharp edges.

Ease exposed edges to a radius of approximately 1 mm unless otherwise shown.

Form bent-metal corners to the smallest radius possible without causing grain
separation or otherwise impairing the work.

Weld corners and seam continuously and in accordance with the
recommendations of AWS. At exposed connections, grind exposed welds
smooth and flush to match and blend with adjoining surfaces.

Form exposed connections with hairline joints which are flush and smooth, using
concealed fasteners wherever possible. Use exposed fasteners of the type
shown or, if not shown, use flathead screws or bolts.

Provide for anchorage of the type shown, coordinated with the supporting
structure and the progress schedule. Fabricate and space anchoring devices to
provide adequate support for the intended use of the work.

Cut, reinforce, drill and tap metal fabrications indicated to receive finish hardware
and similar items of work.
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Exposed fastenings: Compatible materials, generally matching in color and
finish, and shall harmonize with the material to which fastenings are
applied.

Provide the necessary rebates, lugs and brackets to assemble the work in
a neat and substantial manner. Turn edges of flanged items to form plaster
keys where plaster occurs. Drill and/or punch holes for bolts and screws.
Conceal fastening where practical.

Provide thickness of metal and details of assembly or supports to give
ample strength and stiffness. Form joints exposed to weather in a way to
exclude water.

Where dissimilar metals are in contact, or where aluminum is in contact
with concrete, mortar, masonry, wet or pressure-treated wood or
absorptive materials subject to wetting, protect the surfaces with a coat of
bituminous paint, unless otherwise specified, to prevent galvanic or
corrosive action.

Galvanizing: Provide a zinc coating for those items shown on the Drawings and
specified to be galvanized using the hot-dip process after fabrication in
accordance with the following:

1.

2.

3.

ASTM A 153 for galvanizing of iron and steel hardware.

ASTM A 123 for galvanizing of rolled, pressed and forged steel shapes,
plates, bars and strip, 3 mm thick and heavier.

ASTM A 386 for galvanizing of assembled steel products.

J. Shop Prime Painting:

1.

Shop prime paint metal fabrications, except those members or portions of
members to be embedded in concrete or masonry, surfaces and edges to
be field welded and galvanized surfaces, unless otherwise indicated.

Remove scale, rust and other deleterious materials before the shop coat of
paint is applied. Clean off heavy rust and loose mill scale in accordance
with SSPC SP-2 Hand Tool Cleaning, or SSPC SP-3 Power Tool Cleaning
or SSPC SP-6 Commercial Blast Cleaning. Remove oil, grease and similar
contaminants in accordance with SSPC SP-1 Solvent Cleaning.

Immediately after surface preparation, brush or spray on primer in
accordance with the paint manufacturer's instructions, at a rate to provide
a uniform dry film thickness of 0.05 mm for each coat. Use painting
methods resulting in full coverage of joints, corners, edges and all exposed
surfaces.

Apply one shop prime coat to fabricated metal items, except apply two
coats of paint to surfaces not accessible after erection. Change color of
second coat to distinguish it from the first.
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PART 3 - EXECUTION

3.01

3.02

3.03

INSPECTION

K.

Examine the areas and conditions under which metal fabrication items are to be
installed. Do not proceed with the work until unsatisfactory conditions have been
corrected.

PREPARATION

A.

Coordinate setting Drawings, diagrams, templates, instructions and directions for
installation of anchorage such as concrete inserts, anchor bolts and
miscellaneous items having integral anchors which are to be embedded in
concrete or masonry construction. Coordinate the delivery of such items to the
affected trades for installation.

Take field measurements prior to fabrication and delivery of metal fabrications to
ensure proper fit of work.

Apply bituminous mastic coating to concealed surfaces of metal fabrications
where metal will be in contact with dissimilar material, set in concrete or
masonry, and potentially damp conditions to prevent corrosion of metal.

INSTALLATION

A

Install units to allow for expansion and contraction from a minimum ambient
temperature range of 0 - 49 degree C without causing deformation of units and
over-stress of welds and fasteners.

Set metal fabrications accurately in locations, alignments and elevations shown,
plumb, level, true and free of rack, measured from established lines and levels.

Fastening to In-place Construction: Provide anchorage devices and fasteners
where necessary for securing metal fabrication items to in-place construction
including threaded fasteners for concrete and masonry inserts, toggle bolts,
through-bolts, wood screws and other connectors as required.

Provide temporary bracing or anchors in formwork for items which are to be built
into concrete, masonry or similar construction.

Cutting and Fitting:

5. Perform cutting, drilling, welding and fitting required for the installation of
the metal fabrications.

6. Fit exposed connections accurately together to form tight hairline joints.
Weld connections which are not to be left as exposed joints but cannot be
shop welded because of shipping size limitations. Grind joints smooth and
touch-up shop paint coats.

7. Do not weld, cut or abrade exposed surfaces which cannot be completely
restored in the field.

8.  Drill holes for bolts and screws. Conceal fasteners where possible. Mill
exposed ends and edges smooth, with corners slightly rounded.
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Field Welding: Conform to AWS Code for procedures of manual shielded metal-
arc welding, appearance and quality of welds made and methods used in
correcting welding work.

Soldering: Conform to the recommendations of AWS Welding Handbook,
Volume 2, Chapter 12 - Soldering. Use only for filling or sealing joints and not for
mechanical strength. Where exposed to view, soldered joints shall be finished to
match adjoining finish metal and made as unnoticeable as practicable.

3.04 PAINTING

A.

Touch-up Painting: Immediately after erection, clean field welds, bolted
connections and abraded areas in shop applied paint. Paint damaged areas with
the same paint used for shop prime painting. Apply by brush or spray to provide
a minimum dry film thickness conforming to that specified in Section 09900 -
Painting.

Finish Painting: Painting of unfinished and prime coated metal fabrications
required to be field painted shall conform to Section 09900 - PAINTING.

END OF SECTION
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SECTION 05810

EXPANSION JOINT COVER ASSEMBLIES

PART 1 - GENERAL

1.01  SECTION INCLUDES

A.  Pre-fabricated expansion joint cover assemblies as indicated on Drawings and
as specified in this section.

1.02 REFERENCES

B. UL - Underwriters Laboratory

UL 263 Fire Test of Building Construction and Materials

C. ASTM - American Society for Testing and Materials

ASTM A 167 Standard Specification for Stainless and Heat-Resisting
Chrome-Nickel Steel Plate, Sheet and Strip

ASTM B 209 Standard Specification for Aluminum and Aluminum- Alloy
sheet and plate

ASTM B 221 Standard Specification for Aluminum and Aluminum- Alloy
extruded Bars, Rods, Wire, Shapes and Tubes

ASTM B 455 Standard Specification for Copper-Zinc Lead Alloy (Leaded-
Brass) Extruded Shapes

ASTM C 920 Standard Specification for Elastomeric Joint Sealants
ASTME 119 Method for Fire Tests of Building Construction and Materials
ASTM E 814 Method for Fire Tests of Through Penetration Fire stops

D. AA - Aluminum Association

AA  Designation System for Aluminum Finishes

E. AAMA - American Architectural Manufacturer Association

AAMA 603.8 Pigmented Organic Coating on Extruded Aluminum

AAMA 605.2 High Performance Organic Coatings on Architectural Extrusions
and Panels

AAMA 606.1 Color Anodic Finishes for Architectural Aluminum

AAMA 607 .1 Clear Anodic Finishes for Architectural Aluminum
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1.03 SUBMITTALS

A.

Product Data: Submit Manufacturer's product data on expansion joint cover
assemblies.

Samples: Submit samples of the metal finish not less than 150 mm long.
Samples will be reviewed by The Engineer for color and texture only.

Shop Drawings: Submit shop drawings showing configuration as well as extent
of each type of unit and relationship to adjacent materials.

1.04 TRANSPORTATION, HANDLING AND STORAGE

A

Deliver material to the site in packages or containers; labeled for identification
with the Manufacturer's name, brand and contents. Store material in weather
tight and dry storage facility. Protect from damage from handling, weather and
construction operations before, during and after installation.

1.05 WARRANTY

A

Submit 2 copies of written guarantee signed by the Manufacturer, and the
Installer, agreeing to replace units which fail in material or workmanship within 2
years of date of handing over.

PART 2 - PRODUCTS

2.01 MISCELLANEOUS METALS

B.

General: Provide miscellaneous metal items and systems complete including
incidental plates, angles, bolts, anchors and similar items, and welding required
to join items and systems together and to other materials.

Materials: Miscellaneous metal, unless otherwise indicated or specified, shall be
mild steel conforming to ASTM A 7 for structural steel, and ASTM A 27 for cast
steel.

Aluminum: 6063-T5 Alloy, C1-R1-204 clear and anodized.
Accessories: Manufacturer's standard anchors, fasteners, set screws, spacers,
flexible seal and filler materials, adhesive and other accessories compatible with

materials in contact, as shown or required for the complete installation.

Wearing Surfaces: Manufacturer's standard, of the type as recommended for
use.

Protection: Cover exposed metal surfaces with the factory-applied adhesive
paper or polyvinyl chloride (PVC) protective strip-coating.

2.02 PREMOLDED EXPANSION JOINT COVERS

A.

B.

Where required, provide manufacturer's standard premolded expansion joint
covers to suit the conditions as indicated on the Drawings.

Where required, provide manufacturer's standard UL listed fire rated expansion
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joint cover assemblies.
1. Fire rating of joint shall be as indicated on Drawings.

2.  Achieve the required fire rating by using manufacturer standard methods
and UL approved construction details.

2.03 FABRICATION

A.

General: Provide the basic profile and operating units for expansion joint covers
as shown on Drawings. Select units comparable to those shown or required for
the joint size and to absorb variations in adjacent surfaces and structural
movement. Provide the longest practicable lengths to minimize the number of
end joints. Provide hairline metered corners where joint changes direction or
abuts other material systems.

Wall Joint Cover Assemblies:

1. Provide concealed, continuously anchored members fastened to wall only
on one side of the joint. Extend cover to lap each side of joint with free
movement. Attach cover to the anchor member with the cover in close
contact with adjacent contact surfaces.

2. Provide flexible vinyl moisture seal on slippage side under exterior covers
and elsewhere as shown. Make other provisions as necessary to provide a
weather tight installation.

Floor Joint Cover Assemblies:

1. Provide continuous angle shape seating members with raised floor rim and
concealed bolt or stud anchors for casting into concrete.

N

Provide one on each side of flat joints; one only on floor side of corner
joints.

3. Provide recessed cover plates for flat joints to receive floor covering and
angle pattern cover plates for corner joints, unless otherwise shown. Lap
sliding angles of cover plates on seating members. Attach covers for flat
joints to one seating member; attach angle cover for corner joints to wall.

»

Fill space between edge of cover plate and raised rim of seating member,
flush to finished floor, with flexible filler material suitable to withstand floor
traffic, as recommended by the expansion joint manufacturer. Adhere filler
to seating member with waterproof adhesive or pressure-sensitive tape.

5. Provide continuous flexible vinyl moisture seals for weather tight joints, as
shown on the Drawings.

2.04 CONSTRUCTION JOINTS AND CONTROL JOINTS

A
B.

C.

Clean surface of concrete construction joints and remove laitance.
Wet Joints and remove the standing water.

Locate the construction joints in floors within the middle third of spans of slabs,
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beams and girders. Offset joints in girders a minimum distance of two times the
width of intersecting beams.

D. Place beams, girders and haunches monolithically as a part of slab system,
unless otherwise shown on Drawings or Specifications.

E. Beams, girders or slabs supported by columns or walls shall not be cast or
erected until concrete in vertical support members is no longer plastic.

F.  Spacing:

1.

Space control joints in slab on grade at 6 m maximum interval on both
directions. The resulting concrete panel shall be approximately square.

In concrete walls having frequent openings, spacing control joints 6000
mm apart is considered maximum. Spacing in walls without windows shall
not be more than 7500 mm and a joint within 3000 mm of each corner is
desirable.

Vertical construction joint spacing in concrete walls shall not be more than
12 m and shall be located within the middle third of the span between
columns.

PART 3 - EXECUTION

3.01 INSTALLATION

G. General: Conform to the manufacturer's instructions and recommendations.

H.  Cutting, Fitting and Placement:

4.

Perform the cutting, drilling and fitting required for the installation of the
items. Set the work accurately in location, alignment and elevation plumb,
level, true, measured from established lines and levels.

Provide temporary bracing or anchors in formwork for items which are to
be built into concrete, masonry or similar construction.

Install joint cover assemblies in true alignment. Set floor covers at
elevations to be flush with adjacent finished floor materials. Locate wall,
cleaning and soffit covers in continuous contact with adjacent surfaces.
Securely attach in place using the required accessories. Locate anchors
approximately 75 mm from each end, 300 mm on the center between ends
for the set screws and 450 mm on the center between ends for other
fasteners, unless closer spacing is recommended by the manufacturer.

Hold end joints to the minimum. Make end joints using strong, rigid,
mechanical splice plate in true alignment, with hairline joints.

3.02 CLEANING AND PROTECTION

A. Do not remove strip-protective material until finish work in adjacent areas is
complete. When protective material is removed, clean exposed metal surfaces in
accordance with the manufacturer's instructions.
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SECTION 06100

ROUGH CARPENTRY

PART 1 - GENERAL

1.01  SECTION INCLUDES

A.

Rough carpentry as well as the related construction, including wood treatment
and fastenings, blocking, shims, spacers, and other rough carpentry work as
shown on Drawings and as specified in this section.

1.02 REFERENCES

B.

ANSI - American National Standards Institute

A199.1 Construction and Industrial Plywood.

ASTM - American Society for Testing and Materials

ASTM A 36 Specification for Structural Steel.

ASTM D 4442 Test Method for Direct Moisture Content Measurement of
Wood and Wood-Base Materials.

AWPA - American Wood Preservers Association

AWPA C1 Timber Products-Pressure Treatment (General
Requirements).

AWPA C2 Lumber, Timbers, Bridge Ties and Mine Ties-Pressure-
Treatment.

AWPA C9 Plywood-Pressure Treatment.

AWPA C20 Structural Lumber, Fire Retardant-Pressure Treatment.

AWPA M4 Care of Pressure-Treated Wood Products.

AWPB - American Wood Preservers Bureau

AWPB LP-2 Standard for Softwood Lumber, Timber and Plywood
Pressure Treated with Water-Borne Preservative for above
Ground Use.

AWPB LP-3 Standard for Softwood Lumber, Timber and Plywood

Pressure Treated with Light Petroleum Solvent-Penta
Solution for above Ground Use.

AWPB LP-4 Standard for Softwood Lumber, Timber and Plywood
Pressure Treated with Volatile Petroleum Solvent (LPG) -
Penta Solution for above Ground Use.

AWPB LP-22 Standard for Softwood Lumber, Timber and Plywood
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Pressure Treated with Water-Borne Preservative for Ground
Contact Use.

AWPB LP-44 Standard for Softwood Lumber, Timber and Plywood

Pressure Treated with Volatile Hydrocarbon Solvent-Penta
Solution for Ground Contact Use.

AWPB LP-55 Standard for Softwood Lumber, Timber and Plywood

Pressure Treated with Creosote or Creosote Coal tar
Solution for Ground Contact Use.

USDC - United States Department of Commerce

USDC PS-1 Softwood Plywood, Construction and Industrial.

USDC PS-20 American Softwood Lumber Standard.

1.03 SUBMITTALS

A

Wood Treatment Data

1.

Submit chemical treatment as well as manufacturer's instructions for the
proper use of each type of treated material.

For pressure treatment and each type specified, include certification by
treating plant stating chemicals and process used, net amount of salts
retained and conformance with applicable standards.

For water-borne preservatives, include statement that moisture content of
treated materials was reduced to the levels indicated prior to shipment to
project site.

For fire-retardant treatment, include certification by the treating plant that
the treated material complies with the specified requirements and that
treatment will not bleed through finished surfaces.

1.04 TRANSPORTATION, HANDLING AND STORAGE

A

Delivery and Storage

1.

2.

Keep materials dry during delivery and storage.

Protect against exposure to weather and contact with damp or wet
surfaces. Stack lumber and plywood while providing air circulation within
stacks during storage.

1.05 QUALITY ASSURANCE

A.

Work shall be executed and tested in accordance with the current editions of
applicable codes and standards specified in this section.

Lumber Standards: Comply with US Department of Commerce Standard PS-20
American Softwood Lumber Standards for each indicated use, including
moisture content and actual sizes related to the indicated nominal sizes.
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1.06

C.

F.

Factory Markings and Certificates

1. Factory-mark each piece of lumber with type, grade, mill, and grading
agency identification, except omit marking from surfaces to receive
transparent finish, and submit mill certificate that material has been
inspected and graded in accordance with requirements if it cannot be
marked on a concealed surface.

2.  Certificate of inspection and grading by a recognized agency may be
submitted with each shipment, in lieu of factory-marking, at Contractor's
option.

Fire-Retardant Marking:  Fire-retardant treated wood shall be tested in
accordance with ASTM E 84, maximum flame spread of 25. Label materials with
Underwriters' Laboratory Seals, showing grade and rating.

Shop-fabricate carpentry work to the greatest possible extent, using equipment
and workmanship control methods which will result in work of better quality than
is feasible for on-site fabrication.

Lumber and wood carpentry materials shall be preservative pressure treated.

JOB CONDITIONS

A

Examine the substrates and supporting structure and the conditions under which
the carpentry work is to be installed, and remedy any conditions detrimental to
work. Do not proceed with installation until the satisfactory conditions have been
corrected in a manner acceptable to the Installer.

Fit carpentry work to other works as required for accurate fit. Correlate location
of furring, nailers, blocking, grounds and similar supports to allow proper
attachment of other work.

PART 2 - PRODUCTS

2.01

2.02

LUMBER - GENERAL

C. Nominal sizes of lumber are indicated, except where specific details and
dimensions are shown. Provide actual sizes and moisture content for material as
specified in PS-20.

D. Provide dressed lumber, S4S (smooth 4 sides), of an approved specie and of a
standard grade.

E.  Provide seasoned lumber with 15 percent maximum moisture content at time of
dressing. After pressure treatment, kiln-dry lumber to 15 percent maximum
moisture content.

F.  Miscellaneous Lumber: Provide wood for support or attachment of other work as
indicated on Drawings.

PLYWOOD

114



Specifications For Civil Works

A.  Concealed Plywood: Where plywood will be concealed by other work, provide
interior type plywood C - D, Plugged Grade, unless otherwise specified. Plywood
surfaces shall be fire-retardant coated:

1.

For backing panels for fascia panels, electrical or telephone equipment
provide fire-retardant treated standard grade plywood with exterior glue.

2.08 MISCELLANEOUS MATERIALS

A.  Anchors and Fasteners: Select proper type, size, material, and finish for each
application.

2.04 WOOD TREATMENT

A. Preservative Treatment

1.

General: Preservative-treated lumber, except where indicated for other
treatment, to comply with the applicable requirements of the American
Wood Preservers Bureau, available from AWPB. Treated items shall be
AWPB quality marked for the specified requirements.

Pressure treat the following items with water-borne preservative for above
ground use, complying with AWPB LP-2. Kiln-dry wood to a maximum
moisture content of 15 percent after treatment.

a. Wood members in connection with roofing, flashing, vapor barriers,
and waterproofing.

b. Concealed wood members in contact with masonry, concrete, and
below grade.

C. Exposed woodwork shown or scheduled as Treated Wood and all
wood members less than 600 mm above grade.

B.  Pressure treat wood members placed in the ground and in fresh water with
below ground water-borne preservatives, complying with AWPB LP-22.

C. Fire-Retardant Treatment

1.

General: Where Fire-Retardant-Treated lumber is indicated, comply with
AWPB standards for pressure impregnation with fire-retardant chemicals
to achieve a flame spread rating of not more than 25 when tested in
accordance with UL 723, ASTM E 84,or NFPA 855.

Where transparent or paint finish is shown or scheduled for
Fire-Retardant-Treated wood, use a fire-retardant treatment which will not
bleed through or adversely affect bond of finish.

Complete fabrication prior to treatment, wherever possible, to minimize
cutting and jointing after treatment. Coat surfaces cut after treatment with
a heavy brush coat of the same fire-retardant chemical.

Kiln-dry lumber and plywood to a maximum moisture content of 15 percent
after treatment.
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5. Inspect each piece of lumber after drying. Do not use twisted, warped,
bowed, or otherwise damaged or defective pieces.

6. Provide UL label on each piece of fire-retardant treated lumber and
plywood.

Complete fabrication of treated items prior to treatment, wherever possible. If
cut after treatment, cut surfaces shall be coated with heavy brush coat of same
chemical used for treatment. Each piece of lumber or plywood shall be
inspected after drying and damaged or defective pieces shall be discarded.

PART 3 - EXECUTION

3.01 INSTALLATION

E.

Discard units of material which are unsound, warped, bowed, twisted, improperly
treated, not adequately seasoned or too small to fabricate the work with a
minimum of joints or the optimum jointing arrangement.

Fit carpentry work to other work. Scribe and cope as required for accurate fit.
Set carpentry work accurately to required levels and lines with members plumb
and true.

Shim with metal or slate for bearing on concrete and masonry substrate. Where
indicated, provide with 1-3 Portland cement-sand grout for full-bearing.

Securely attach carpentry work to substrates by anchoring and fastening as
shown and as required by recognized standards. Provide washers under bolt
heads and nuts in contact with wood. Countersink nail heads on exposed
carpentry work and fill holes.

Fasteners: Use common wire nails, except as otherwise shown or specified
herein. Use finishing nails for exposed work. Do not wax or lubricate fasteners
that depend on friction for holding power. Select fasteners of size that will not
penetrate members where opposite side will be exposed to view or will receive
finish materials. Make tight connections between members. Install fasteners
without splitting of wood; pre-drill as required. Do not drive threaded friction-type
fasteners; turn into place. Tighten bolts and lag screws at installation and
retighten as required for tight connections prior to closing in or at completion of
work.

Wood Grounds, Nailers, Blocking, and Sleepers: Provide wherever shown and
where required for screeding or attachment of other work. Form to shapes as
shown and cut as required for true line and level of work to be attached or
screeded. Coordinate location with related carpentry work; refer to shop
drawings for such work when required.

Wood Furring: Install plumb and level with closure strips at edges and openings.
Shim with wood as required. Firestop furred spaces on walls at each floor level,
with wood blocking or incombustible materials, accurately fitted to close furred
spaces. Comply with governing regulations.

Plywood: Where required, shall be complying with the recommendations of the
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American Plywood Association (APA) for the fabrication and installation of
plywood work.

END OF SECTION
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SECTION 06400

ARCHITECTURAL WOODWORK

PART 1 - GENERAL

1.01

1.02

SECTION INCLUDES

A.  Standing And Running Trim.
B.  Kitchen Cabinets.
C. Wood Paneling (Cladding).
D.  Any Other Architectural Woodworks.
REFERENCES
A.  ASTM - American Society for Testing and Materials
ASTM A 36 Specification for Structural Steel.
ASTM A 307 Specification for Carbon Steel Externally and Internally
Threaded Standard Fasteners.
ASTM A 209 Specification for Aluminum Alloy Sheet and Plate.
B. PS - National Bureau of Standards, Product Standards
PS 1 Construction and Industrial Plywood With Typical APA
Grade-Trademarks.
PS 51 Product Standard Concerning Standards for the Manufacture
of Plywood with Flame Spread Ratings.
C.  ANSI - American National Standard Institute
A156.9 Cabinet Hardware.
A616.2 Performance Standards for Fabricated High
Pressure Decorative Laminate Counter-top.
A208.1 Mat-Formed Wood Particle-board.
D. NEMA - National Electrical Manufacturer's Association
LD 1 Standard Publication Laminated Thermosetting Decorative
Sheets.
LD 3 High Pressure Decorative Laminate.
E.  AWI - Architectural Woodwork Institute

AWI Architectural Woodwork Standards, Guide Specifications and
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Quality Certification Program.

CS - Department of Commerce, Commercial Standards

CS 236 Mat-Formed Wood Particle Board.

BHMA - Builder's Hardware Manufacturer's Association

Standard 201 Product Standard.

Section B Cabinet Hardware.

1.03 SUBMITTALS

A

Product Data: Submit manufacturer's product data for each product and process
specified as work of this Section and incorporated into items of architectural
woodwork during fabrication, finishing, and installation.

Wood Treatment Data: Submit chemical treatment manufacturer's instructions
for handling, storage, installation and finishing treated materials as follows:

1. Non-Pressure Preservative Treatment: Include certification stating
chemical solution and submersion period used and affirming compliance
with indicated treatment standards.

2. Pressure Preservative Treatment: For each type of treatment and wood
species indicated, include certification of treating plant stating type of
preservative solution, amount of preservative retained, depth of
penetration and compliance with indicated standards.

3. Fire-Retardant Treatment: Include certification by treating plant that treated
materials comply with requirements.

Quality Certification: Submit woodwork manufacturer (fabricator) certification,
stating that fabricated woodwork complies with quality grades and other
requirements indicated.

Shop Drawings: Submit shop drawings showing location of each item,
dimensioned plans and elevations, large scale details, attachment devices and
other components.

Samples: Submit samples of wood finish and plastic laminates for color and
pattern selection, and exposed cabinet hardware (one unit of each type and
finish).

1.04 TRANSPORTATION, HANDLING AND STORAGE

A

Protect woodwork during transit, delivery, storage and handling to prevent
damage, soiling and deterioration.

Do not deliver woodwork until painting, wet work grinding and similar operations
which could damage, soil or deteriorate woodwork have been completed in
installation areas. If, due to unforeseen circumstances, woodwork must be
stored in other than installation areas, store only in areas meeting requirements
specified for installation areas.
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1.05 QUALITY ASSURANCE

A.

Manufacturer and Installer Qualifications: A firm experienced in successfully
producing architectural woodwork similar to that required for this project.
Manufacturer and the Installer shall be subject to approval of the Engineer.

Work shall comply with applicable requirements of Architectural Woodwork
Quality Standards published by Architectural Woodwork Institute (AWI), except
as otherwise indicated.

PART 2 - PRODUCTS

2.01 BASIC MATERIALS AND FABRICATION METHODS

C.

General: Provide quality grade specified except where work of higher quality is
indicated.

Wood Moisture Content: Provide kiln-dried lumber and maintain optimum
moisture content in solid wood (hardwood and softwood) through fabrication,
installation and finishing operations of interior work. Moisture shall be 10 percent
for Interior Woodwork and ranging from 9 to 13 percent for Exterior Woodwork.

Wood for Transparent Finish: Unless otherwise indicated on the Drawings,
provide premium grade plain sawn oak, redwood or approved equal specie.

Wood for Painted Finish: Comply with quality standards for selection of species,
grade and cut, except as otherwise indicated.

Plastic Laminate: Comply with NEMA LD 1, type, thickness, color, pattern and
finish as indicated for each application, or if not indicated, as approved by the
Engineer.

Quality Standards: For the following types of architectural woodwork, comply with
the indicated standards as applicable:

1. Standing and Running Trim : AWI Section 300.
2.  Casework and Counter-tops : AWI Section 400.
3.  Panelling : AWI Section 500.
4.  Shelving : AWI Section 600.
5.  Miscellaneous Work : AWI Section 700.

Design and Construction Features: Comply with the details shown for profile and
construction of architectural woodwork and, where not otherwise shown, comply
with applicable quality standards with alternate details as fabricator's option.

Pre-Cut Openings: Fabricate architectural woodwork with pre-cut openings,
wherever possible, to receive hardware, appliances, plumbing fixtures, electrical
work and similar items. Locate openings accurately and use templates or
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roughing-in diagrams for proper size and shape. Smooth the edges of cutouts
and, where located in counter-tops and similar exposures, seal the edges of
cutouts with a water-resistant coating.

Wood Treatment

1. Preservative Treatment By Non-Pressure Method: Comply with
requirements of referenced woodworking standard for non-pressure
treatment of woodwork with non-aqueous water repellent solution, except
as indicated. Treat units of woodwork after cutting machining, sanding,
gluing and assembling have been completed to the greatest extent
possible. Coat surfaces cut after treatment with heavy brush coating of
same preservative.

2. Pressure Preservative Treatment: Use only preservative solutions and
treating process demonstrated through successful experience and
recommended by manufacturer of preservative chemicals and wood
treatment plant as being suitable for woodwork of type, species, and finish
indicated.

3. Fire-Retardant Treated Wood: Where wood is indicated as FRTW, provide
materials complying with applicable standards for pressure impregnation
with fire-retardant chemicals and with AWPA C-20 for lumber and AWPA
C-27 for plywood, and flame spread rating of 25 as per ASTM E 84.

Fabrication and assembly techniques used by the woodworker shall be those
established by AWI; and items indicated shall be shop-fabricated and finished to
the fullest extent possible.

2.02 STANDING AND RUNNING TRIM

A.

B.

Standing and running trim shall include trim for openings and casings.

Wood used shall be 20 mm thick, hardwood, AWI quality, premium grade, type
be as indicated on Drawings.

Match species and cut indicated for other types of transparent finished
architectural woodwork located in same area of building, unless otherwise
indicated.

Sizes and Shapes: As shown on the Drawings.

Finish: Wood base shall have a clear lacquer finish in accordance with Section
09900 - PAINTING.

2.03 KITCHEN CABINETS:

A.

Kitchen cabinet types:

1. Where indicated on Drawings, cabinets shall be shop-fabricated
complying with AWI Section 400 and its Division 400B or equivalent
standards, size and shape as shown on Drawings. Cabinets structure
including doors, shelves, drawer and worktops shall be fabricated from
minimum 18 mm thick plywood with plastic lamination in both faces, color
to match doors. High-pressure decorative plastic laminate, premium
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B.

grade, complying with NEMA LD3 shall be minimum 1.50 mm thick for
worktops and 0.5 mm thick for other areas, and shall be applied on 18
mm plywood. Cabinet countertop shall have wooden frame support.
Exposed supports shall not be acceptable. Exposed counter fittings and
supports, where approved, shall be stainless steel type 304 with a polished
finish. Manufacturer's standard hardware complying with ANSI/BMHA
A156.9, subject to approval of Engineer, shall be provided.

Construction: Submit detailed shop drawings showing the different construction
details as well as samples of the materials and finishes involved including color,
type, and patterns of laminate, of for the Engineer's review and approval.

2.04 WOOD PANELLING (CLADDING)

A

Shop-fabricated, premium grade quality complying with AWI Section 500 -
Division A. Wood paneling shall be either 199mm MDF panels with plastic
laminated veneer finish on MDF wooden studs or 3-6 mm plywood panels with
plastic laminated veneer finish on 3-6 mm plywood wooden studs filler as
indicated on Drawings. Construction details, color of finish, pattern and grain
matching shall be as approved by the Engineer.

PART 3 - EXECUTION

3.01 INSTALLATION

B.

Only the most skilled of workmen shall be used to install the products specified in
this section. The quality of workmanship in installation shall match the quality of
the product specified.

Install the work plumb, level, true and straight with no distortions. Shim as
required using concealed shims. Install to a tolerance of 3 mm in 2400 mm for
plumb and level (including tops); and with no variations in flushness of adjoining
surfaces.

Cut work to fit adjoining work, and refinish cut surfaces or repair damaged finish
at cuts.

Anchor woodwork to anchorage devices or blocking built-in or directly attached
to substrates. Secure to grounds, stripping and blocking with countersunk,
concealed fasteners and blind nailing as required for a complete installation.
Except where pre-finished matching fastener heads are required, use fine
finishing nails for exposed nailing, countersunk and filled flush with finished
surface, and matching final finish where transparent is indicated.

Tops: Anchor securely to base units and other support systems as indicated.

Prefabricated Woodwork: Install, where shown, securely anchored in accordance
with the manufacturer's shop Drawings and instructions.

Fire Retardant Coating: Where required, apply by roller, brush or spray to
conform with the manufacturer's application recommendations and instructions.

Plastic Laminates: Apply over substrates indicated in accordance with the
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manufacturer's instructions.

3.02 ADJUSTMENT, CLEANING, FINISHING AND PROTECTION

A.

Repair damaged and defective woodwork wherever possible to eliminate defects
functionally and visually; where not possible to repair properly, replace
woodwork. Adjust joinery for uniform appearance.

Clean hardware, lubricate and make final adjustments for proper operation.

Clean woodwork on exposed and semi-exposed surfaces. Touch up
shop-applied finishes to restore damaged or soiled areas.

Complete the finishing work specified as work of this section, not complete at the
shop or prior to installation of woodwork.

Protection: Protect architectural woodwork and maintain conditions necessary to
ensure that the work will be without damage or deterioration at the time of
acceptance.

Anti-Corrosion Measure

1. Incompatible materials are to be isolated with approved materials which
can withstand compression.

2. Use only non-ferrous fixing where applicable.

3. Use approved rust inhibitors as pre-primers after primary preparation.

END OF SECTION
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SECTION 07100

WATERPROOFING

PART 1 - GENERAL

1.01  SECTION INCLUDES

A.

Sheet membrane waterproofing for the following:

1.

2.

3.

General waterproofing for tanking applications, building basement,
swimming pools, fountains and areas below grade as indicated on
Drawings.

Toilets, washrooms, kitchenettes and other wet areas.

Planter boxes.

Lining for the following:

1.

2.

Water tanks.
Swimming pools.
Fountains.

Lift station, sewer manholes, raw water tanks, sewage tanks and sump
pits.

1.02 REFERENCES

A

ASTM - American Society for Testing and Materials

ASTMD 5 Standard Method of Test for Penetration of Bituminous

Materials

ASTM D 36 Standard Method of Test for Softening Point of Asphalt (Ring

and Ball apparatus)

ASTM D 41 Primer for use with Asphalt in Dampproofing and

Waterproofing

ASTM D 146 Sampling and Testing Felted and Woven Fabrics Saturated

with Bituminous Substances for use in Waterproofing and
Roofing

ASTM D 471 Test Method for Rubber Property - Effect of Liquids

ASTM D 570 Test Method for Water Absorption of Plastics

ASTM D 638 Test Method for Tensile Properties of Plastics

ASTM D 828 Test Method for Tensile Breaking Strength of Paper and
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1.03

1.04

1.05

1.06

1.07

Paperboard

ASTM D 1004 Test Method for Initial Test Resistance of Plastic Film and
Sheeting

ASTM E 96 Standard Method of Test for Water Vapor Transmission of
Materials

ASTM E 154  Test Method for Water Vapor Retarders Used in Contact with
Earth under Concrete Slabs, on walls, or as Ground Cover

SUBMITTALS

A.  Submit product data, samples, general recommendations from waterproofing
materials manufacturer, for types of waterproofing required. Include data
showing that materials comply with the specified requirements.

TRANSPORTATION, HANDLING AND STORAGE

A. Deliver materials in manufacturer's unopened, labeled packing and in
compliance with the manufacturer's storage, handling, installation and protection
requirements.

WARRANTY

A.  Provide written warranty, agreeing to replace and repair defective materials and
workmanship. Warranty includes responsibility for removal and replacement of
other work which concern sheet waterproofing. Warranty period is 10 years after
date of substantial completion.

QUALITY ASSURANCE

A.  Manufacturer: Obtain primary waterproofing materials of each type required from
a single manufacturer, to the greatest extent possible. Provide secondary
materials only as recommended by manufacturer of primary materials.

JOB CONDITIONS

A.  Substrate: Proceed with waterproofing after completing substrate construction,
openings and penetrating works.

B.  Weather: Proceed with waterproofing and associated works only when existing
and forecast weather conditions permit work to be performed in accordance with
manufacturer's recommendations and warranty requirements.

PART 2 - PRODUCTS

2.01

WATERPROOFING MATERIALS

A.  Waterproofing membrane: High performance polymer modified bitumen sheet
membrane, 3 and 4 mm thick, reinforced with 200 g/m2 non-woven polyester
fabric. Membrane shall be fully bonded, torch applied to the primed surface
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comply with the following requirements:

- flexible membrane, not effect with room temperature and not adhere
under folding .

- Actual thickness 4mm or 3mm +- 5%.

- Weight 4 kg/m2 for 4mm thick membrane and 3 kg/m2 for 3mm thick
membrane.

- Reinforcement 200gm/m2 non-woven polyester fiber.

- bitumen content 96.1%.

- Softing point 147C.

- Tensile strength longitudinal 1100N/5¢cm.

- Tensile strength transversal 700N/5cm.

- Longitudinal and transversal elongation 50%.

- Cold bend test no cracks at 0 C.

B. Waterproofing for water tanks, building basement, swimming pools and
fountains:

1. Double membrane applied in 2 layers fully bonded, torch applied to the
primed substrate; first layer shall be 4 mm thick and the second layer shall
be 3mm thick.

C. Planter boxes: Double membrane (two layers) fully bonded torch applied to the primed
substrate as follows:

1. First Layer: 3 mm thick, black finish with fine talcum on one side and a
torch-off polyethylene foil fixed to the other side and contains a special
anti-root chemical additive.

2. Second Layer: 3 mm thick, finish with
mineral granules on the top side and a thin
torch-off polyethylene foil fixed to the other
side and contains a special anti-root chemical
additive.

D. Waterproofing for general wet areas (Kitchens, Toilets and Wash Areas):

1. Single membrane, 4mm thick, fully bonded, torch applied to the primed
substrate

E.  Lining for water tanks and swimming pools as follows:

1. A Two-component epoxy resin based, non-toxic, high build solvent-free
coating applied in two coats, 200 micron thick each, with glass-fiber
reinforcement grade 110 g/m? (between coats) on the internal surfaces of
the tank unless recommended otherwise by the lining Manufacturer.

F.  Lining for fountains as follows:

1. A single component pitch modified polyurethane coating conforming to
ASTM C 836 or BS 3900 applied in a single coat, 1.3 mm thick on the
internal surfaces as per the recommendations of the lining manufacturer
and suitable for surface finishes.

G. Lining for sewer manholes, lift stations, raw water tanks, sewage tanks and
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sump pits: Trowel applied to the substrate as follows:

1. A three-component system consisting of epoxy resin without solvents and
chemical resistant fillers applied in 2 coats, 300 microns thick each on
internal surfaces unless recommended otherwise by the lining
Manufacturer.

2.02 MISCELLANEOUS MATERIALS

A.

Primers: Provide the type of primer as recommended by the waterproofing
material manufacturer.

Protection Board: Provide 3 mm thick multi-layer pressure bonded board with
asphaltic impregnation as a protection for the waterproofing where indicated on
the Drawings.

Separation Layer: Non-woven polyester fabric, density 180 g/m2 and to be laid
above the membrane where shown on Drawings.

Vapor Barrier: Polyethylene sheeting conforming to ASTM E154, minimum 200
microns thick having a vapor permeance rating not exceeding 0.063 perms
conforming to ASTM E 96, and shall be laid with 300 mm overlapping.

PART 3 - EXECUTION

3.01 INSTALLATION

E.

General: Waterproofing works shall be executed by a specialized Sub-Contractor
recommended by the waterproofing and/or lining manufacturer and approved by
the Engineer.

Comply with waterproofing and/or lining manufacturer's recommendations
regarding installation details, surface preparation, torch applied process, priming
of surfaces as well as the overlapping.

Substrate shall be smooth, hard dry and free from high spots and depressions.
Substrate shall be swept clean and free from dust, loose cement scale, olil,
grease, foreign substances and debris.

Starting at the low point of the slab, apply the waterproofing membrane fully
bonded laid torch applied for horizontal areas with minimum 75 mm overlap. Lay
non-woven polyester fabric separation layer over waterproofing membrane prior
to application of other finishing.

On vertical areas, apply the waterproofing membrane fully bonded laid torch
applied fixed to walls with minimum 75 mm overlap. Use waterproofing
manufacturer's standard materials. Apply protection board prior to backfilling.

Test the work after completion by water flooding to a minimum height of 75 mm
for a period of 48 hours.
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K.  For the application of waterproof lining, follow manufacturer's written instructions.

L.  Submit 10 years guarantee for the waterproofing works done and the associated
works covering the failure of materials or workmanship. Guarantee shall be
signed by waterproofing Sub-Contractor and shall indicate which (Contractor or
Sub-Contractor) has assumed the responsibility for the removal and the
replacement of the works concealing the waterproofing work in case of failure of
material or workmanship.

END OF SECTION
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PART 1 - GENERAL

1.01

1.02

1.03

1.04

0.05

SECTION INCLUDES

SECTION 07200

BOARD INSULATION

A. Rigid thermal insulation boards for exterior walls and roof as indicated on
Drawings and as specified in this section.

B.  Acoustical rockwool insulation for gypsum board wall claddind and partitions as
indicated on Drawings and as specified in this section.

C. Miscellaneous materials related to rigid insulation boards.

REFERENCES

B. ASTM - American Society for Testing and Materials

ASTM C 518

ASTM C 578

Insulation

ASTM D 1621

ASTM E 84 Test

ASTME 119

ASTM E 136

SUBMITTALS

Test Method for Steady-State Heat Flux Measurements and
Thermal Transmission Properties by Means of the HEAT Flow
Meter Apparatus

Specification for Preformed, Cellular Polystyrene Thermal
Test Method for Compressive Properties of Rigid Cellular
Plastics

Method for Surface Burning Characteristics of Building
Materials

Test Method for Fire Tests of Building Construction and
Materials

Test Method for Behavior of Materials in a Vertical Tube
Furnace at 750°C

A.  Product Data and Samples: Submit manufacturer's product data and samples as
well as installation procedures for the Engineer's approval.

TRANSPORTATION, HANDLING AND STORAGE

A.  Store insulation materials in weathertight enclosure.

B. Protect insulation from damage from handling, weather and construction
operations before, during and after installation.

QUALITY ASSURANCE
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A.

Thermal Resistance: Where thermal resistance properties of insulating materials
are designated by R-values they represent the rate of heat flow through a
material of thickness indicated, measured by test method included in referenced
material standard or otherwise indicated.

Fire Performance Characteristics: Provide insulation materials which are identical
to those whose fire performance characteristics, as listed for each material or
assembly of which insulation is a part, have been determined by testing, in
accordance with the methods indicated below:

- Surface Burning Characteristics: ASTM E 84
- Fire Resistance Ratings: ASTM E 119
- Combustibility Characteristics: ASTM E 136

PART 2 - PRODUCTS

2.01 INSULATION MATERIALS

A

General: Provide insulating materials to comply with the requirements indicated
for materials and compliance with referenced standards, in sizes to fit
applications indicated, selected from the manufacturer's standard products for
size and thickness.

Rigid Insulation Board for External Walls: In accordance with the following:

1. Construction: Close-celled, extruded polystyrene rigid foam, thickness as
shown on Drawings, with integral high density skin, conforming to ASTM C
578 or DIN 18164 Part 1; flame spread rating of 25 or less when tested in
accordance with ASTM E 84; 5-year aged average thermal conductivity of
0.032 W/mK when tested at 24°C in accordance with ASTM C 518; water
vapor permeability of 0.60 perm-inch average; average water absorption of
maximum 1 percent by volume; with rebate details on four edges of board.

2. Rigid wall insulation boards shall have compressive strength of 160 kpa
average when tested according to ASTM D 1621 and minimum density 26
kg/m3.

Rigid Insulation Board for Roof: In accordance with the following:

1. Construction: Close-celled, extruded polystyrene rigid foam, thickness as
shown in drawings, with integral high density skin, conforming to ASTM C
578 or DIN 18164 Part 1; flame spread rating of 25 or less when tested in
accordance with ASTM E 84; 5-year aged average thermal conductivity of
0.032 W/mK when tested at 24°C in accordance with ASTM C 518; water
vapor permeability of 0.60 perm-inch average; average water absorption of
maximum 1 percent by volume; with rebate details on four edges of board.

2. Rigid roof insulation boards shall have compressive strength of 300 kPa
average when tested according to ASTM D 1621 and minimum density 32
kg/m3.

Acoustical Rockwool Insulation: Shall conform to the following requirements:
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1 Construction: Rockwool fibers insulation produced from molten basalt rock
and bonded with thermosetting resin to produce semi-rigid insulation
boards complying with ASTM C 612 or wired matt (blanket) conforming to
ASTM C 592.

2 Size: Manufacturer Standard.
3 Thickness: as indicated on Drawings.

4 Density: As recommended by the manufacturer to achieve required STC
ratings of 45 to 50, but not less than 60 kg/m3.

5 Moisture Absorption: Water repellant, non-hydroscopic, and non-capillary.
Moisture absorption shall be less than 1% by volume when tested in
accordance with BS 2972.

6 Fire Rating: Non-combustible with zero flame spread and zero ignitability
when tested in accordance with BS 476:Part 4, 5 and 6.

2.02 MISCELLANEOUS ITEMS
A.  Adhesives, tapes, mechanical fastening devices and items necessary for

installation of insulation system shall be of types as recommended by the
manufacturer.

PART 3 - EXECUTION

3.01 INSPECTION

B. Examine areas scheduled to receive insulation and space allocated for insulation
for proper depth to receive material.

3.02 INSTALLATION

A.  Apply insulation units to substrate by methods complying with  manufacturer's
recommendation.

B. If no specific methods are indicated, bond units to the substrate with adhesive or
use mechanical anchorage to provide permanent placement and support of
units.

3.03 CLEAN UP

A. Leave work areas in a clean condition after the completion of installation.
Remove and dispose off site all excess materials, litter and debris.

END OF SECTION
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SECTION 07500

ROOFING

PART 1 - GENERAL

1.01  SECTION INCLUDES
A. Inverted roofing system and the integral accessories related to the system
installation as indicated on Drawings and as specified in this section.
B.  Green roofing system and the integral accessories related to the system
installation as indicated on Drawings and as specified in this section.
1.02 REFERENCES

ASTM - American Society for Testing and Materials

ASTM C 495 Test Method for Compressive Strength of Lightweight
Insulating Concrete

ASTM D 5 Standard Method of Test for Penetration of Bituminous
Materials

ASTM D 36 Standard Method of Test for Softening Point of Asphalt (Ring
and Ball apparatus)

ASTM D 41 Primer for use with Asphalt in Dampproofing and
Waterproofing

ASTM D 146 Sampling and Testing Felted and Woven Fabrics Saturated
with Bituminous Substances for use in Waterproofing and
Roofing

ASTM D 471 Test Method for Rubber Property - Effect of Liquids

ASTM D 570 Test Method for Water Absorption of Plastics

ASTM D 638 Test Method for Tensile Properties of Plastics

ASTM D 828 Test Method for Tensile Breaking Strength of Paper and
Paperboard

ASTM D 1004 Test Method for Initial Test Resistance of Plastic Film and
Sheeting

ASTM E 84 Test Method for Surface Burning Characteristics of Building
Materials

ASTM E 96 Test Methods for Water Vapor Transmission of
Materials
ASTME 119 Test Method for Fire Tests of Building Construction and
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1.03

1.04

1.05

1.06

Materials

ASTM E 136 Test Method for Behavior of Materials in a Vertical Tube

Furnace at 750°C

ASTM E 154  Test Method for Water Vapor Retarders Used in Contact with

Earth under Concrete Slabs, on walls, or as Ground Cover

SUBMITTALS

A.

Product Data: Submit specifications, installation instructions, and general
recommendations from the roofing materials manufacturer for each type of
roofing product required. Include the manufacturer's data substantiating that the
materials used are in compliance with the requirements.

Samples: Submit samples of each roofing system material for the Engineer's
approval.

Shop Drawings: Submit complete shop drawings showing roof configurations
and sheet layout, perimeter details as well as special conditions.

TRANSPORTATION, HANDLING AND STORAGE

A

Deliver materials in the manufacturer's unopened, labeled packing, and conform
to the manufacturer's storage, handling, installation and protection requirements.

WARRANTY

A

Provide a written warranty, signed by the Manufacturer of the primary roofing
materials and the Installer, agreeing to replace and repair defective materials
and workmanship for a period of 10 years starting from date of substantial
completion.

QUALITY ASSURANCE

A

Manufacturer: Provide primary products for the roofing system produced by a
single manufacturer to the greatest possible extent. Provide secondary products
which are acceptable to the manufacturer of primary products.

Installation: Work under this Section shall be performed by a specialized Sub-
Contractor approved by the Engineer, recommended by the waterproofing
membrane manufacturer, and having at least 10 years experience in
successfully completed projects.

Thermal Resistance: Where thermal resistance properties of insulating materials
are designated by the R-values they represent the rate of heat flow through a
material of thickness indicated, measured by the test method included in the
referenced material standard or as otherwise indicated.

Fire Performance Characteristics: Provide insulation materials which are identical
to those whose fire performance characteristics, as listed for each material or
assembly of which insulation is a part, have been determined by testing
according to the methods indicated below:

1. Surface Burning Characteristics: ASTM E 84 or equivalent standards.
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2.  Fire Resistance Ratings: ASTM E 119 or equivalent standards.

3.  Combustibility Characteristics: ASTM E 136 or equivalent standards.

1.07 JOB CONDITIONS

A.

Weather: Proceed with roofing work when the existing and forecasted weather
conditions permit work to be performed in accordance with the manufacturer's
recommendations and warranty requirements.

PART 2 - PRODUCTS

2.01 INVERTED ROOFING SYSTEM

A

Roof Screed: Lightweight concrete with oven dry density of 640 - 800 Kg/m?,
when tested as per ASTM C 495 and minimum compressive strength 3 MPa,
when tested in accordance with ASTM C 495. Foaming agent shall be as
recommended by the Manufacturer. Mix design shall be as recommended by the
manufacturer and approved by the Engineer. Thickness as recommended by the
manufacturer (but not less than 50 mm thick), and shall be applied to roof to
maintain the required slope.

Roofing Membrane (Covered Areas): High performance polymer modified
bitumen single ply waterproofing membrane, 4 mm thick, with double
reinforcement consisting of 150 g/m2 non-woven polyester fiber and 50 g/m2
non-woven glass fiber, to be partially bonded to the concrete surface, comply
with the following minimum requirements:

- flexible membrane, not effect with room temperature and not adhere
under folding .

- Actual thickness 4mm +- 5%.

- Weight 4 kg/m2.

- double reinforcement consisting of 150 g/m2 non-woven polyester fiber
and 50 g/m2 non-woven glass fiber.

- bitumen content 96.1%.

- Softing point 147C.

- Tensile strength longitudinal 1100N/5¢cm.

- Tensile strength transversal 700N/5cm.

- Longitudinal and transversal elongation 50%.

- Cold bend test no cracks at 0 C.

1. Roofing Membrane Accessories shall include but not limited to the
following:

a.  Primer for Application to Concrete Surfaces: As recommended by
the roofing membrane manufacturer.

b.  Fillet: Use preformed extrusions of size as mentioned on Drawings,
coated with self-adhesive compound to provide an angle fillet
between walls and slab.

C. Mastic Sealer: Manufacturer's standard elastomeric compound,
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heated in accordance with manufacturer's installation procedure to
seal waterproofing membrane around projections and irregularities
such as gullies and small diameter openings.

Roof Thermal Insulation: Rigid insulation boards, and in accordance with the
following:

1. Construction: Close-celled, extruded polystyrene rigid foam, thickness as
shown in drawings, with integral high density skin, conforming to ASTM C
578 or DIN 18164 Part 1; flame spread rating of 25 or less when tested in
accordance with ASTM E 84; 5-year aged average thermal conductivity of
0.032 W/mK when tested at 24°C in accordance with ASTM C 518; water
vapor permeability of 0.60 perm-inch average; average water absorption of
maximum 1 percent by volume; with rebate details on four edges of board.

2. Rigid roof insulation boards shall have compressive strength of 300 kPa
average when tested according to ASTM D 1621 and minimum density 32
kg/ma.

Separation Layer: Non-woven polyester fiber of a minimum density of 180 g/m?
and to be laid above the roof insulation.

Protection Layer: High density polyethylene sheeting conforming to ASTM E 154,
250 microns thick. Similar material having a vapor permeance rating not more
than 0.3 perm as determined by ASTM E 96.

Flashing Materials: Manufacturer's standard extruded aluminum system
compatible with the roofing membrane.

Roof Topping: Provide one or both of the following roof toppings as indicated on
Drawings:

1. Gravel Surfacing: Where indicated on Drawings, provide round edge pea
gravel aggregates with diameter size of 15 - 30 mm, and total thickness of
50 mm only for areas shown on the Drawings.

2. Precast Concrete Tiles: Where indicated on Drawings, provide concrete
tiles, manufactured by hydraulic pressing; an upper layer of minimum 10
mm thickness formed of 1-1 cement-sand mortar and a lower layer of 30
MPa concrete; and a water absorption of maximum 5 percent. Tile shall
have a smooth trowel finish. Tile size shall be 400 x 400 x 40 mm or as
indicated on Drawings.

2.02 GREEN ROOFING SYSTEM

Green roofing system shall consist of the following:

A.

Roof Screed: Lightweight concrete with oven dry density of 640 - 800 Kg/m3,
when tested as per ASTM C 495 and minimum compressive strength 3 MPa,
when tested in accordance with ASTM C 495. Foaming agent shall be as
recommended by the Manufacturer. Mix design shall be as recommended by the
manufacturer and approved by the Engineer. Thickness as recommended by the
manufacturer (but not less than 50 mm thick), and shall be applied to roof to
maintain the required slope.
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B.  Roofing Membrane: Shall be 1.5 mm PVC High quality waterproofing membrane,
with polyester reinforcement, to be applied loose laid to the concrete surface.

C.  Separation Layer: Non-woven polyester fiber of a minimum density of 180 g/m?
and to be laid above the roof insulation.

D. Manufacturer standard 62 mm water storage/drainage layer as approved by the
Engineer.

E. Roof Thermal Insulation: Rigid insulation boards, and in accordance with the
following:

1. Construction: Close-celled, extruded polystyrene rigid foam, 25mm
thickness as shown in drawings, with integral high density skin, conforming
to ASTM C 578 or DIN 18164 Part 1; flame spread rating of 25 or less
when tested in accordance with ASTM E 84; 5-year aged average thermal
conductivity of 0.032 W/mK when tested at 24°C in accordance with ASTM
C 518; water vapor permeability of 0.60 perm-inch average; average water
absorption of maximum 1 percent by volume; with rebate details on four
edges of board.

2. Rigid roof insulation boards shall have compressive strength of 300 kPa
average when tested according to ASTM D 1621 and minimum density 32
kg/ma.

F. Manufacturer standard separation stabilfilter Layer as approved by the Engineer.

G. Flashing Materials: Manufacturer's standard extruded aluminum system
compatible with the roofing membrane.

G. Green Roof Topping: Provide both of the following roof toppings as indicated on
Drawings:

1. ON the green area surface:

a. 100mm thick roof garden agriculture soil mixed with sand, agriculture
soil shall be covered with cround cover plants as per requirement of
section 02900- LANDSCAPING

b.  Gravel Surfacing: Where indicated on Drawings, provide round edge
pea gravel aggregates with diameter size of 15 - 30 mm, and total
thickness of 50 mm only for areas shown on the Drawings.

2. ON the walk area surface:

a. Compacted clean sand bed of thickness as shown on Drawings.

b. 65 mm concrete tiles (Interlocking paver units): Units shall be of a
solid construction and manufactured using 30 MPa portland cement
concrete with type | cement under hydraulic pressing and high
frequency. Units shall have minimum compressive strength 58 Mpa
and water absorption of maximum 5 percent. Sizes and shape as of
concrete tiles pavers shall be as indicated on Drawings. Color and
texture shall be as selected and approved by the Engineer
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3.  Green area surface shall be separated than walk area surface by granite
stone edging curb on plain concrete bed as shown on Drawings. Granite
stone edging curb size, shape and type shall be as indicated on Drawings
and as approved by the Engineer.

2.03 FEPS CONCRETE , ROOF COAT AND ELASTOCRYL

- This option of roofing is a simple technology that does not required high trained
labor, as it is using Foam Concrete as a versatile building material with a simple
production method that is relatively inexpensive compared with other options.

- The foam concrete is a light density product may be cut into different sizes.

- High thermal and acoustical insulation material.

- The foam concrete is produced in a variety of densities from 200 kg/m?3 to 1,600
kg/m?3 depending on the application

- Faster construction using cast-in-situ application.

- Reduced cost of raw materials; by adding air, enclosed in foam bubbles, the
volume of concrete can be increased at very low cost.

- Foamed concrete construction process typically required a slurry of cement and
fly ash or sand and water, although some suppliers recommend pure cement and
water with the foaming agent for very lightweight mixes.

FEPS Concrete, Roof Coat and Elastocryl.
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PART 3 - EXECUTION

3.01 GENERAL:
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C. Roof waterproofing works shall be executed by a specialized Sub-Contractor
recommended by the waterproofing membrane manufacturer and approved by
the Engineer.

3.02 INVERTED ROOFING SYSTEM

A.  Preparation of Substrate:

1.

After completion and curing of roof screed, inspect condition of substrate
to receive roofing system, and conditions under which work will be
performed.  Correct unsatisfactory conditions including inadequate
provisions in substrate for bonding roofing. Do not proceed with roofing
work until unsatisfactory conditions have been corrected.

Install cant strips, fillets, and accessory items as indicated, or as
recommended by the manufacturer even though not shown on Drawings.

B.  Roofing Membrane Installation

1.

Installation details: Perform external and internal corners, upstands,
drainage and pipes penetrations strictly in accordance with details shown
on the Drawings and as recommended by the manufacturer.

Substrate shall be smooth, hard dry and free from high spots and
depressions. Substrate shall be swept clean and free from dust, loose
cement scale, oil, grease, foreign substances and debris.

Unroll and align membrane. Re-roll. Bond to primed substrate by
melting underside of membrane with gas burner. Lap seams minimum
75 mm, and seal seam with hot trowel and excess mastic sealer. The
roofing membrane shall be partially adhered to the primed substrate.

The laying of the roofing membrane shall commence from the lowest
point when laid on a surface to falls to ensure weathered overlaps.

Installation details (i.e.external and internal corners, upstands, drainage
and pipes) shall be carried out strictly in accordance with those shown on
the drawings and as recommended by the manufacturer.

On vertical areas, apply the UV stabilized waterproofing membrane fully
adhered to exposed areas of parapet walls with minimum 50 mm overlap.

Test roof membrane after completion by flooding 75 mm water height for a
period of 48 hours.

C. Insulation Installation

1.

Comply with insulation manufacturer's written instruction for particular
conditions of installation. Lay polyethylene sheet protection layer over
waterproofing membrane prior to installation of insulation boards.

Extended insulation full thickness over entire area to be insulated. Cut and
fit tightly around obstructions and fill voids with insulation. Remove
projection interfering with placement.
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3.  Lay non-woven polyester fiber separation layer over insulation prior to
installation of roof topping.

D.  Roof Topping

1. After completing waterproofing membrane, composite flashing and set-on
accessories, as well as laying the insulation on each substantial area of
roofing, cover the area with the separation layer.

2. Provide one or both of the following roof toppings as indicated on Drawings
and as follows:

a. Aggregate Surfacing: Loose-fill the surface with a uniform layer of
pea gravel 50 mm thick.

b. Concrete Tiles: Lay concrete tiles size 400 x 400 x 40 mm with
concrete mortar.

3.03 GREEN ROOFING SYSTEM
A.  Green Roofing Installation

1. Green roofing installation shall be installed as per the manufacturer
instructions and recommendations and as per the Engineer approval.

3.04 PROTECTION OF ROOFING

A. Protect roofing upon completion of roofing work and during the remainder of
construction period. At the end of construction, or at the time when remaining
construction work will in no way affect or endanger the roofing, make a final
inspection of roofing and prepare a written report describing the nature and the
extent of deterioration or damage found in work.

B.  Repair or replace the deteriorated or the defective work found at time of final
inspection. Repair or replace the roofing and associated work to a condition free
of damage and deterioration at time of substantial completion.

END OF SECTION

SECTION 08100

HOLLOW METAL DOORS AND FRAMES
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1. PART 1 - GENERAL

1.01 SECTION INCLUDES

A.  Architectural and security hollow metal doors and frames as shown on the
Drawings and as specified herein.

1.02 REFERENCES

A. ASTM - American Society for Testing and Materials

ASTM A 36 Structural steel
ASTM A 164  Electro-deposited coating of Zinc on Steel

ASTM A 307 Carbon Steel externally and Internally threaded
Standard Fasteners

ASTM A 366  Steel sheets, Carbon, cold-Rolled Commercial Quality

ASTM A525 General Requirement for Steel Sheet, Zinc-Coated
(Galvanized) by the Hot Dip Process

ASTM A 526 Steel Sheet, Zinc-Coated (Galvanized) by the Hot Dip
Process, Commercial Quality

ASTM A 569 Steel Carbon (0.15 Maximum Percent) Hot-Rolled sheet
and Strip, Commercial Quality

ASTM E 90 Laboratory = Measurement of  Airborne  Sound
Transmission Loss of Building Partitions

ASTM F 1450 Standard Test Methods for Hollow Metal
Swinging Door Assemblies for Detention Facilities

ASTM F 1577 Standard Test Methods for Detention Locks for
Swinging Doors

B. FS - Federal Specification

FS-S-325 Shield Expansion, Nail Expansion and Nail Drive Screw
(Devices, Anchoring, Masonry)

C. ANSI - American National Standard Institute

A.115 Specifications for Door and Frame Preparation for
Hardware

D. SDI - Steel Door Institute

SDI 100 Standard Steel Doors and Frames
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E.

F.

NFPA - National Fire Protection Association

NFPA 80 Fire Doors and Windows

NAAMM — National Association of Architectural Metal Manufacturer

HMMA 863 Guide Specifications for Detention Security
Hollow Metal Doors and Frames.

1.08 SUBMITTALS

A.

Product Data: Submit manufacturer's specifications for fabrication and
installation, including data substantiation that products comply with
requirements.

Shop Drawings: Submit for fabrication and installation of metal doors and
frames. Include details of each frame type, elevations of door design
types, conditions at openings, details of construction, location and
installation requirements of finish hardware and reinforcements, and
details of joints and connections. Show anchorage and details of joints
and connections. Show anchorage and accessory items. Provide
schedule of doors and frames using same reference numbers for details
and openings as shown on Drawings.

Samples

1. Submit 300 mm x 300 mm section sample of door showing internal
construction, edge detail and reinforcement for butts for the
Engineer review and approval.

2. Submit 300 mm x 300 mm L-section sample of frame showing
corner detail and 300 mm long samples of removable stop for the
Engineer review and approval.

1.04 TRANSPORTATION, HANDLING AND STORAGE

A

D.

Deliver, store and handle hollow metal work in a manner to prevent
damage and deterioration.

Provide packaging such as cardboard or other containers, separators,
banding, spreaders and paper wrappings to protect hollow metal items.

Store doors and frames upright, in a protected dry covered area, at least
100 mm or more above ground or floor and at least 6 mm between
individual pieces.

Doors and frames are to have a metal tag with the door number thereon.

1.05 WARRANTY
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A.

Submit a written 2 years guarantee, starting from substantial handover of
the project, for all items specified under this Section, signed by
manufacturer and the contractor, against all the defects, including bowing,
and twisting.

1.06 QUALITY ASSURANCE

A.

General: Unless otherwise specified, provide doors and frames complying
with the Steel Door Institute Specifications - Standard Steel Doors and
Frames (ANSI/SDI- 100).

Fire-Rated Door Assemblies: Provide doors and frames complying with
NFPA 80 or ASTM E 152 and which are labeled and listed by UL, FM or
other testing agency acceptable to the Engineer.

Manufacturer: Provide doors and frames from a single manufacturer
approved by the Engineer.

2. PART 2 - PRODUCTS

2.01 MATERIALS

A.

Hot-Rolled Steel Sheets and Strip: Commercial quality carbon steel,
pickled and oiled, complying with ASTM A 569 and ASTM A 568.

Cold-Rolled Steel Sheets: Commercial quality carbon steel, complying
with ASTM A 366 and ASTM A 568.

Galvanized Steel Sheets: Zinc-coated carbon steel sheets of commercial
quality, complying with ASTM A 526 with ASTM A 252 G-60 zinc-coating,
mill phosphatized.

Reinforcement Steel: ASTM A 36.

Core Material: Manufacturer's standard sound-deadening and heat-
retarding mineral fiberglass insulating material.

Supports and Anchors: Fabricated of 1.25 mm thick, galvanized sheet
steel.

Inserts, Bolts and Fasteners: Manufacturer's standard units, except
hot-dip galvanize items to be built into exterior walls, complying with
ASTM A 153, Class C or D as applicable.

Shop Applied Paint: Rust-inhibitive enamel or paint, either air-drying or
baking, suitable as a base for specified finish paints. Finish painting shall
comply with the requirements of Section 09900 - PAINTING.

2.02 FABRICATION - GENERAL
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A. Fabricate metal door and frame units to be rigid, neat in appearance and
free from defects (warp or buckle). Wherever practicable, fit and
assemble units in manufacturer's plant. Clearly identify work that cannot
be permanently factory-assembled before shipment, to assure proper
assembly at project site.

B. Fabricate exposed faces of doors and panels, including stiles and rails of
non-flush units, from only cold-rolled steel.

C. Fabricate frames, concealed stiffeners, reinforcement, edge channels,
louvers and moldings from either cold- rolled or hot-rolled steel.

D. Fabricate exterior doors, panels, and frames from galvanized sheet steel.
Close top and bottom edges of exterior doors as an integral part of the
door construction or by addition of inverted steel channels.

E. Exposed Fasteners: Unless otherwise indicated, provide countersunk flat
heads for exposed screws and bolts.

F.  Finish Hardware Preparation

1. Prepare doors and frames to receive mortised and concealed finish
hardware in accordance with Hardware Schedule and templates
provided by hardware supplier. Comply with applicable requirements
of ANSI A115 series specifications for door and frame preparation
for hardware.

2. Reinforce doors and frames to receive surface- applied hardware.
Drilling and tapping for surface-applied finish hardware may be done
at project site.

3. Locate finish hardware as shown on final shop drawings or, if not

shown, in accordance with Recommended Locations for Builder's
Hardware, Published by Door and Hardware Institute.

G. Shop Painting - Primer

1. Clean, treat, and paint exposed surfaces of steel door and frame
units, including galvanized surfaces.

2. Clean steel surfaces of mill scale, rust, oil, grease, dirt, and other
foreign materials before application of paint.

3. Apply shop coat of prime paint of even consistency to provide a
uniformly finished surface ready to receive finish paint.

2.03 PRESSED METAL FRAMES

A. General: Provide continuous type pressed metal frames, including glazing
stops and reinforcement, of various profiles to suit conditions detailed on
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the drawings and be constructed of new prime quality, hot or cold-rolled
sheet steel. Exterior frames shall be fabricated from zinc-coated sheet
chemically treated after fabrication for optimum paint adhesion.

B. Materials: Provide pressed metal frame of the following minimum
thickness:

1. Exterior Frames: 1.9 mm thick.

2. Interior Frames: 1.6 mm thick for openings that are 1 m wide or less
and 1.9 mm thick for openings wider than 1 m.

3. Exterior frames shall be provided with a weather striping, 2 mm
thick.

4.  Wall Anchors: Same thickness and material as frame.
5.  Frame Splines: Same thickness and material as frames.

6. Hinge Reinforcement: 250 x 40 x 5 mm, unless recommended
otherwise by the manufacturer.

7. Strike Reinforcement: 100 x 40 x 5 mm unless recommended
otherwise by the manufacturer.

8.  Closer and Holder Reinforcement: 5 mm by the required length and
width.

C. Frames: Provide frames that have joints die-mitered with integral tabs for
reinforcement and interlocking of the jambs to head. Frames shall be
knockdown or equivalent, with self aligning tabs and slots for securely
locked corners.

D. Security Frames: Security metal frames indicated as security grade on
drawings shall be standard heavy duty product produced by single
manufacturer specialist in this production range. Security grade frame
manufacturer and materials shall be subject to the Engineer approval.

Security metal frames shall be manufactured of heavy gauge steel sheets
(12 gauge minimum) with additional reinforcing stiffeners and shall be
with smooth edges and without any exposed removable parts. Security
metal frames steel sheets shall be cold-rolled steel sheets conforming to
ASTM A 366 or hot-rolled steel sheets conforming to ASTM A 569, steel
sheets shall have zinc coating conforming to ASTM A 653.

Frames shall be welded units of the sizes and types shown on Drawings
and shall comply with National Association of Architectural Metal
Manufacturer Specifications - Guide Specifications for Detention Security
Hollow Metal Doors and Frames -(HMMA 863), and shall be tested
according with ASTM F 1450 and ASTM F 1577.
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Security grade metal frames shall be installed as per the manufacturer
instructions and recommendations.

E. Construction: The finished work shall be strong and of rigid construction
neat in appearance and free from warp, wave and buckle. Molded
members shall be clean cut, straight and true. Miters shall be well formed
and in true alignment. Fastenings shall be concealed where practicable.

F.  Door Silencers: Except on weatherstripped frames, drill stops to receive 3
rubber silencers on strike jamb of single-swing frames and 4 silencers on
heads of double-swing frames.

G. Anchors

1. Unless otherwise indicated on drawings, anchor frame in concrete
and masonry walls by means of galvanized expansion shields and
flat-head machine screws. Screw heads shall be counter-sunk in
soffit of jamb. Machine screws shall be approved type, 9 mm
diameter by minimum 75 long of zinc plated or dichromated steel
with 9 mm diameter by minimum 44 mm long malleable iron or steel
expansion shield. Reinforce jamb at each expansion screw location
with 5 mm by 38 mm wide steel fitting into inside of stop and welded
to backbends. Anchors shall be located not more than 150 mm
from top and bottom of each jamb with intermediate anchors spaced
at a maximum of 650 mm on center.

2. Anchors for plaster partitions with truss stud framing shall be Z-clip
type, to be secured to studs and welded to back of frames above
each hinge reinforcement and just below the top hinge
reinforcement. Anchors on the strike side shall occur directly
opposite to those on the hinge side.

3. Provide at least 4 anchors for each jamb for frames up to 2.28 m in
jamb height; 5 anchors up to 2.40 m; and one additional anchor for
each 0.6 m fraction thereof over 2.4 m jamb height.

H. Bottoms of frames shall have not less than 2.8 mm thick welded-on floor
clips punched for two 6.4 mm expansion bolts or shot pins. Return bends
of frames shall be flanged.

Temporary channel or angle spreaders shall be tack-welded to bottom of
frames to prevent distortion during shipment and storage and shall hold
the frames in proper position until adjacent construction has been
completed.

2.04 HOLLOW METAL DOORS

A. Door Types

1. Interior doors: Fabricate interior hollow metal doors of
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2 outer sheets, 1.2 mm thick cold rolled stretcher-level sheet
steel, free from rust, scale, pits and surface defects. Unless
otherwise indicated on Drawings, hollow metal door thickness
shall be 44mm.

2. Exterior doors: Fabricate exterior hollow metal doors of
2 outer sheets, 1.6 mm thick zinc-coated bonderized sheet steel.
Provide exterior doors with spring tension type (aluminum or
corrosion resisting steel) or integral elastomeric type (synthetic
rubber, vinyl or neoprene) standard weather stripping at doors in
accordance with the manufacturer's instructions and as approved
by the Engineer. Unless otherwise indicated on Drawings, hollow
metal door thickness shall be 44mm.

3. Metal Louvered Doors: Shall be manufacture's standard product
fabricated of 18 gauge cold-rolled sheet metal, free from rust,
scale, pits and surface defects. Door thickness shall be 44 mm.
Stile channels, stiffener channels and other construction members
shall be of sizes as recommended by the manufacturer. All
exposed joints or seams shall be fully welded, filled and ground
smooth to the Engineer satisfaction.

4. Service Heavy-Duty Doors: Fabricate service doors
using same sheet facing thickness as that for interior or exterior
doors as per door location. Provide additional reinforcing
stiffeners for the door construction.

5.  Security Doors: Security metal doors indicated as security grade
door on drawings shall be standard heavy duty products produced
by single manufacturer specialist in this production range. Security
grade door manufacturer and materials shall be subject to the
Engineer approval.

Doors shall be manufactured of heavy gauge steel sheets 14 gauge
minimum as per use function requirements with additional
reinforcing stiffeners and shall be with smooth edges and without
any exposed removable parts. Doors steel sheets shall be cold-
rolled steel sheets conforming to ASTM A 366 or hot-rolled steel
sheets conforming to ASTM A 569, steel sheets shall have zinc
coating conforming to ASTM A 653.

Doors types, sizes and grades shall be as shown on Drawings.

Where required as indicated on door type schedule drawing,
provide doors with pans for hands, food pass, speaker opening,
metal shelf with metal support, security metal wire mesh and vision
security glass panels of thickness indicated on Drawings.

Security door including frame shall be 220 Kg weight minimum and
shall be installed by professional contractor recommended from the
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manufacturer. Security grade Doors shall be installed as per the
manufacturer instructions and recommendations.

Security metal doors shall comply with National Association of
Architectural Metal Manufacturer  Specifications -  Guide
Specifications for Detention Security Hollow Metal Doors and
Frames -(HMMA 863), and shall be tested according with ASTM F
1450 and ASTM  F 1577.

B. Door Construction

1.

Doors are to have continuous internal reinforcing channels or
z-shaped members, 1.5 mm thick steel, full height of door, spaced
not more than 150 mm on center and spot welded to face sheets 75
mm on center. Doors with continuous truss inner core, full height
and width, spot welded to face sheets at 75 mm on center both
vertically and horizontally are also acceptable.

Provide 0.9 mm thick stile channels and 1.9 mm thick horizontal
stiffener channels at top and bottom of doors welded to face sheets.

Fill hollow portions of doors shall be filled completely with expanded
polyurethane, mineral fiberglass or rock wool or an approved equal
filler.

Exposed joints shall be fully welded, filled and ground smooth.
Interlocking joints or seams are not approved on faces or edges.
Provide single swing doors with not more than 3 mm clearance at
jambs and heads and not more than 6 mm clearance at meeting
edges of pair of doors (3 mm on fire rated doors).

Doors shall have a 3 mm in 50 mm bevel on the strike side.

Where required as indicated on door type schedule drawing,

provide doors with grills and vision glass panels of thickness
indicated on Drawings.

C. Heads and jambs of doors shall be flush constructed unless otherwise
shown. Fire rated door pairs shall be provided with astragal intumescent
protection strip unless otherwise shown.

D. Undercutting: Undercut doors a maximum of 19 mm at bottom except
toilet doors which shall be undercut a minimum of 30 mm, unless directed
otherwise by the Engineer and unless otherwise shown in drawings.

E. Reinforcement: Provide reinforcement for finish hardware as follows:

1.

Reinforcement for butts shall be not less than 5 mm thick by 230
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mm long and 6 mm narrower than the thickness of the door.

Reinforcing plates for closers, holders, and stops shall be not less
than 5 mm thick and by template requirements as to length and
width.

Reinforcement for locks and escutcheons shall be not less than 1.9
mm thick steel, with spring leaf contacts for lock cases.

Reinforcement for exit devices and mortised or surface applied
hardware shall be not less than 2.6 mm thick and by template
requirements as to length and width.

F.  Tolerances: provide door panels that are free from buckles, twists or other
imperfections. Do not use panels having a buckle exceeding 1.5 mm, as
determined by a straight edge applied to the face of the panel.

2.05 SHOP FINISH

A.  Carry out shop finishing of metal doors and frames as follows:

1.

2.

Fill door edges with mineral filler to conceal seams.

Chemically treat non galvanized, non bonderized metal surfaces
with a phosphate compound to assure maximum paint adherence.

Thoroughly clean all metal surfaces of all rust, scale, grease, rough
spots and other foreign matter which may prevent proper paint
adhesion.

Apply dip or spray coat of rust-inhibitive metallic oxide zinc chromate
or synthetic resin primer on all surfaces of frames and on all
exposed surfaces of doors and panels. Exposed surfaces of metal
shall receive a mineral filler baked on and sanded between coats
followed by a coat of primer. Primer shall be baked on in accordance
with manufacturer's recommendations for developing maximum
hardness and resistance to abrasion; paint dry film thickness not
less than 1.25 mills.

Primed surfaces shall be smooth and suitable to receive the finish
coats.

2.06 FINAL FINISH

A. Painted Doors: Provide a final painted finish conforming to Section 09900
- PAINTING. Color shall be as approved by the Engineer.

B. Where indicated on Drawings, one side of type F security door shall have
20 mm thick pad with viyle coat finish.

2.07 HARDWARE PREPARATION
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General: Hollow metal doors and pressed metal frames shall be prepared
at the manufacturer's plant for all hardware in accordance with templates
furnished and shall be drilled and tapped to receive hardware as indicated
on the hardware templates. Preparation shall conform to the requirements
of ANSI A115.

Mortised and concealed hardware: Mortise, reinforce, drill and tap for
mortised and concealed hardware.

Locations: Locate hardware as shown on the drawings and conform to
standards established by the National Builders Hardware Association, and
ANSI standards as applicable.

3. PART 3 - EXECUTION

3.01 INSPECTION

A.

Examine the substrates and the conditions under which hollow metal
doors and frames shall be installed and correct any unsatisfactory
conditions.

Do not proceed with the work until unsatisfactory conditions have been
corrected in a manner acceptable to the Engineer.

3.02 INSTALLATION

A

D.

General: Install metal doors, frames, and accessories in accordance with
final shop drawings and manufacturer's data, and as specified in this
section.

Placing Frames: Shall comply with provisions of SDI-105 (Recommended
Erection Instructions For Steel Frames), unless otherwise indicated.

Door Installation: Fit hollow metal doors accurately in frames, within
clearances specified in SDI-100.

Finish Hardware: Conform to Section 08710 - FINISH HARDWARE.

3.03 ADJUST AND CLEAN

A.

Prime Coat Touch-Up: Immediately after erection, sand smooth any
rusted or damaged areas of prime coat and apply touch-up of compatible
air-drying primer.

Protection Removal: Immediately prior to final inspection, remove
protective plastic wrappings from prefinished doors.

Final Adjustments: Check and readjust operating finish hardware items
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leaving steel doors and frames undamaged and in complete and proper
operating condition.

D. Finish Painting: Conform to Section 09900 - PAINTING.

END OF SECTION

SECTION 08100

HOLLOW METAL DOORS AND FRAMES
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1. PART 1 - GENERAL

1.01 SECTION INCLUDES

A.  Architectural and security hollow metal doors and frames as shown on the
Drawings and as specified herein.

1.02 REFERENCES

A. ASTM - American Society for Testing and Materials

ASTM A 36 Structural steel
ASTM A 164  Electro-deposited coating of Zinc on Steel

ASTM A 307 Carbon Steel externally and Internally threaded
Standard Fasteners

ASTM A 366  Steel sheets, Carbon, cold-Rolled Commercial Quality

ASTM A525 General Requirement for Steel Sheet, Zinc-Coated
(Galvanized) by the Hot Dip Process

ASTM A 526 Steel Sheet, Zinc-Coated (Galvanized) by the Hot Dip
Process, Commercial Quality

ASTM A 569 Steel Carbon (0.15 Maximum Percent) Hot-Rolled sheet
and Strip, Commercial Quality

ASTM E 90 Laboratory = Measurement of  Airborne  Sound
Transmission Loss of Building Partitions

ASTM F 1450 Standard Test Methods for Hollow Metal
Swinging Door Assemblies for Detention Facilities

ASTM F 1577 Standard Test Methods for Detention Locks for
Swinging Doors

B. FS - Federal Specification

FS-S-325 Shield Expansion, Nail Expansion and Nail Drive Screw
(Devices, Anchoring, Masonry)

C. ANSI - American National Standard Institute

A.115 Specifications for Door and Frame Preparation for
Hardware

D. SDI - Steel Door Institute

SDI 100 Standard Steel Doors and Frames
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E.

F.

NFPA - National Fire Protection Association

NFPA 80 Fire Doors and Windows

NAAMM — National Association of Architectural Metal Manufacturer

HMMA 863 Guide Specifications for Detention Security
Hollow Metal Doors and Frames.

1.08 SUBMITTALS

A.

Product Data: Submit manufacturer's specifications for fabrication and
installation, including data substantiation that products comply with
requirements.

Shop Drawings: Submit for fabrication and installation of metal doors and
frames. Include details of each frame type, elevations of door design
types, conditions at openings, details of construction, location and
installation requirements of finish hardware and reinforcements, and
details of joints and connections. Show anchorage and details of joints
and connections. Show anchorage and accessory items. Provide
schedule of doors and frames using same reference numbers for details
and openings as shown on Drawings.

Samples

1. Submit 300 mm x 300 mm section sample of door showing internal
construction, edge detail and reinforcement for butts for the
Engineer review and approval.

2. Submit 300 mm x 300 mm L-section sample of frame showing
corner detail and 300 mm long samples of removable stop for the
Engineer review and approval.

1.04 TRANSPORTATION, HANDLING AND STORAGE

A

D.

Deliver, store and handle hollow metal work in a manner to prevent
damage and deterioration.

Provide packaging such as cardboard or other containers, separators,
banding, spreaders and paper wrappings to protect hollow metal items.

Store doors and frames upright, in a protected dry covered area, at least
100 mm or more above ground or floor and at least 6 mm between
individual pieces.

Doors and frames are to have a metal tag with the door number thereon.

1.05 WARRANTY
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A.

Submit a written 2 years guarantee, starting from substantial handover of
the project, for all items specified under this Section, signed by
manufacturer and the contractor, against all the defects, including bowing,
and twisting.

1.06 QUALITY ASSURANCE

A.

General: Unless otherwise specified, provide doors and frames complying
with the Steel Door Institute Specifications - Standard Steel Doors and
Frames (ANSI/SDI- 100).

Fire-Rated Door Assemblies: Provide doors and frames complying with
NFPA 80 or ASTM E 152 and which are labeled and listed by UL, FM or
other testing agency acceptable to the Engineer.

Manufacturer: Provide doors and frames from a single manufacturer
approved by the Engineer.

2. PART 2 - PRODUCTS

2.01 MATERIALS

A.

Hot-Rolled Steel Sheets and Strip: Commercial quality carbon steel,
pickled and oiled, complying with ASTM A 569 and ASTM A 568.

Cold-Rolled Steel Sheets: Commercial quality carbon steel, complying
with ASTM A 366 and ASTM A 568.

Galvanized Steel Sheets: Zinc-coated carbon steel sheets of commercial
quality, complying with ASTM A 526 with ASTM A 252 G-60 zinc-coating,
mill phosphatized.

Reinforcement Steel: ASTM A 36.

Core Material: Manufacturer's standard sound-deadening and heat-
retarding mineral fiberglass insulating material.

Supports and Anchors: Fabricated of 1.25 mm thick, galvanized sheet
steel.

Inserts, Bolts and Fasteners: Manufacturer's standard units, except
hot-dip galvanize items to be built into exterior walls, complying with
ASTM A 153, Class C or D as applicable.

Shop Applied Paint: Rust-inhibitive enamel or paint, either air-drying or
baking, suitable as a base for specified finish paints. Finish painting shall
comply with the requirements of Section 09900 - PAINTING.

2.02 FABRICATION - GENERAL
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A.

Fabricate metal door and frame units to be rigid, neat in appearance and
free from defects (warp or buckle). Wherever practicable, fit and
assemble units in manufacturer's plant. Clearly identify work that cannot
be permanently factory-assembled before shipment, to assure proper
assembly at project site.

Fabricate exposed faces of doors and panels, including stiles and rails of
non-flush units, from only cold-rolled steel.

Fabricate frames, concealed stiffeners, reinforcement, edge channels,
louvers and moldings from either cold- rolled or hot-rolled steel.

Fabricate exterior doors, panels, and frames from galvanized sheet steel.
Close top and bottom edges of exterior doors as an integral part of the
door construction or by addition of inverted steel channels.

Exposed Fasteners: Unless otherwise indicated, provide countersunk flat
heads for exposed screws and bolts.

Finish Hardware Preparation

1. Prepare doors and frames to receive mortised and concealed finish
hardware in accordance with Hardware Schedule and templates
provided by hardware supplier. Comply with applicable requirements
of ANSI A115 series specifications for door and frame preparation
for hardware.

2. Reinforce doors and frames to receive surface- applied hardware.
Drilling and tapping for surface-applied finish hardware may be done
at project site.

3. Locate finish hardware as shown on final shop drawings or, if not
shown, in accordance with Recommended Locations for Builder's
Hardware, Published by Door and Hardware Institute.

Shop Painting - Primer

1. Clean, treat, and paint exposed surfaces of steel door and frame
units, including galvanized surfaces.

2. Clean steel surfaces of mill scale, rust, oil, grease, dirt, and other
foreign materials before application of paint.

3. Apply shop coat of prime paint of even consistency to provide a
uniformly finished surface ready to receive finish paint.

2.03 PRESSED METAL FRAMES

A.

General: Provide continuous type pressed metal frames, including glazing
stops and reinforcement, of various profiles to suit conditions detailed on
the drawings and be constructed of new prime quality, hot or cold-rolled
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sheet steel. Exterior frames shall be fabricated from zinc-coated sheet
chemically treated after fabrication for optimum paint adhesion.

B. Materials: Provide pressed metal frame of the following minimum
thickness:

1. Exterior Frames: 1.9 mm thick.

2. Interior Frames: 1.6 mm thick for openings that are 1 m wide or less
and 1.9 mm thick for openings wider than 1 m.

3.  Exterior frames shall be provided with a weather striping, 2 mm
thick.

4.  Wall Anchors: Same thickness and material as frame.
5.  Frame Splines: Same thickness and material as frames.

6. Hinge Reinforcement: 250 x 40 x 5 mm, unless recommended
otherwise by the manufacturer.

7. Strike Reinforcement: 100 x 40 x 5 mm unless recommended
otherwise by the manufacturer.

8.  Closer and Holder Reinforcement: 5 mm by the required length and
width.

C. Frames: Provide frames that have joints die-mitered with integral tabs for
reinforcement and interlocking of the jambs to head. Frames shall be
knockdown or equivalent, with self aligning tabs and slots for securely
locked corners.

D. Security Frames: Security metal frames indicated as security grade on
drawings shall be standard heavy duty product produced by single
manufacturer specialist in this production range. Security grade frame
manufacturer and materials shall be subject to the Engineer approval.

Security metal frames shall be manufactured of heavy gauge steel sheets
(12 gauge minimum) with additional reinforcing stiffeners and shall be
with smooth edges and without any exposed removable parts. Security
metal frames steel sheets shall be cold-rolled steel sheets conforming to
ASTM A 366 or hot-rolled steel sheets conforming to ASTM A 569, steel
sheets shall have zinc coating conforming to ASTM A 653.

Frames shall be welded units of the sizes and types shown on Drawings
and shall comply with National Association of Architectural Metal
Manufacturer Specifications - Guide Specifications for Detention Security
Hollow Metal Doors and Frames -(HMMA 863), and shall be tested
according with ASTM F 1450 and ASTM F 1577.

Security grade metal frames shall be installed as per the manufacturer
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instructions and recommendations.

E. Construction: The finished work shall be strong and of rigid construction
neat in appearance and free from warp, wave and buckle. Molded
members shall be clean cut, straight and true. Miters shall be well formed
and in true alignment. Fastenings shall be concealed where practicable.

F.  Door Silencers: Except on weatherstripped frames, drill stops to receive 3
rubber silencers on strike jamb of single-swing frames and 4 silencers on
heads of double-swing frames.

G. Anchors

1. Unless otherwise indicated on drawings, anchor frame in concrete
and masonry walls by means of galvanized expansion shields and
flat-head machine screws. Screw heads shall be counter-sunk in
soffit of jamb. Machine screws shall be approved type, 9 mm
diameter by minimum 75 long of zinc plated or dichromated steel
with 9 mm diameter by minimum 44 mm long malleable iron or steel
expansion shield. Reinforce jamb at each expansion screw location
with 5 mm by 38 mm wide steel fitting into inside of stop and welded
to backbends. Anchors shall be located not more than 150 mm
from top and bottom of each jamb with intermediate anchors spaced
at a maximum of 650 mm on center.

2. Anchors for plaster partitions with truss stud framing shall be Z-clip
type, to be secured to studs and welded to back of frames above
each hinge reinforcement and just below the top hinge
reinforcement. Anchors on the strike side shall occur directly
opposite to those on the hinge side.

3. Provide at least 4 anchors for each jamb for frames up to 2.28 m in
jamb height; 5 anchors up to 2.40 m; and one additional anchor for
each 0.6 m fraction thereof over 2.4 m jamb height.

H. Bottoms of frames shall have not less than 2.8 mm thick welded-on floor
clips punched for two 6.4 mm expansion bolts or shot pins. Return bends
of frames shall be flanged.

l. Temporary channel or angle spreaders shall be tack-welded to bottom of
frames to prevent distortion during shipment and storage and shall hold
the frames in proper position until adjacent construction has been
completed.

2.04 HOLLOW METAL DOORS
A. Door Types

1. Interior doors: Fabricate interior hollow metal doors of
2 outer sheets, 1.2 mm thick cold rolled stretcher-level sheet
steel, free from rust, scale, pits and surface defects. Unless
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otherwise indicated on Drawings, hollow metal door thickness
shall be 44mm.

2. Exterior doors: Fabricate exterior hollow metal doors of
2 outer sheets, 1.6 mm thick zinc-coated bonderized sheet steel.
Provide exterior doors with spring tension type (aluminum or
corrosion resisting steel) or integral elastomeric type (synthetic
rubber, vinyl or neoprene) standard weather stripping at doors in
accordance with the manufacturer's instructions and as approved
by the Engineer. Unless otherwise indicated on Drawings, hollow
metal door thickness shall be 44mm.

3. Metal Louvered Doors: Shall be manufacture's standard product
fabricated of 18 gauge cold-rolled sheet metal, free from rust,
scale, pits and surface defects. Door thickness shall be 44 mm.
Stile channels, stiffener channels and other construction members
shall be of sizes as recommended by the manufacturer. All
exposed joints or seams shall be fully welded, filled and ground
smooth to the Engineer satisfaction.

4. Service Heavy-Duty Doors: Fabricate service doors
using same sheet facing thickness as that for interior or exterior
doors as per door location. Provide additional reinforcing
stiffeners for the door construction.

5.  Security Doors: Security metal doors indicated as security grade
door on drawings shall be standard heavy duty products produced
by single manufacturer specialist in this production range. Security
grade door manufacturer and materials shall be subject to the
Engineer approval.

Doors shall be manufactured of heavy gauge steel sheets 14 gauge
minimum as per use function requirements with additional
reinforcing stiffeners and shall be with smooth edges and without
any exposed removable parts. Doors steel sheets shall be cold-
rolled steel sheets conforming to ASTM A 366 or hot-rolled steel
sheets conforming to ASTM A 569, steel sheets shall have zinc
coating conforming to ASTM A 653.

Doors types, sizes and grades shall be as shown on Drawings.

Where required as indicated on door type schedule drawing,
provide doors with pans for hands, food pass, speaker opening,
metal shelf with metal support, security metal wire mesh and vision
security glass panels of thickness indicated on Drawings.

Security door including frame shall be 220 Kg weight minimum and
shall be installed by professional contractor recommended from the
manufacturer. Security grade Doors shall be installed as per the
manufacturer instructions and recommendations.

157



Specifications For Civil Works

Security metal doors shall comply with National Association of
Architectural Metal Manufacturer  Specifications -  Guide
Specifications for Detention Security Hollow Metal Doors and
Frames -(HMMA 863), and shall be tested according with ASTM F
1450 and ASTM  F 1577.

B. Door Construction

1.

Doors are to have continuous internal reinforcing channels or
z-shaped members, 1.5 mm thick steel, full height of door, spaced
not more than 150 mm on center and spot welded to face sheets 75
mm on center. Doors with continuous truss inner core, full height
and width, spot welded to face sheets at 75 mm on center both
vertically and horizontally are also acceptable.

Provide 0.9 mm thick stile channels and 1.9 mm thick horizontal
stiffener channels at top and bottom of doors welded to face sheets.

Fill hollow portions of doors shall be filled completely with expanded
polyurethane, mineral fiberglass or rock wool or an approved equal
filler.

Exposed joints shall be fully welded, filled and ground smooth.
Interlocking joints or seams are not approved on faces or edges.
Provide single swing doors with not more than 3 mm clearance at
jambs and heads and not more than 6 mm clearance at meeting
edges of pair of doors (3 mm on fire rated doors).

Doors shall have a 3 mm in 50 mm bevel on the strike side.

Where required as indicated on door type schedule drawing,

provide doors with grills and vision glass panels of thickness
indicated on Drawings.

C. Heads and jambs of doors shall be flush constructed unless otherwise
shown. Fire rated door pairs shall be provided with astragal intumescent
protection strip unless otherwise shown.

D. Undercutting: Undercut doors a maximum of 19 mm at bottom except
toilet doors which shall be undercut a minimum of 30 mm, unless directed
otherwise by the Engineer and unless otherwise shown in drawings.

E. Reinforcement: Provide reinforcement for finish hardware as follows:

1.

Reinforcement for butts shall be not less than 5 mm thick by 230
mm long and 6 mm narrower than the thickness of the door.
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Reinforcing plates for closers, holders, and stops shall be not less
than 5 mm thick and by template requirements as to length and
width.

Reinforcement for locks and escutcheons shall be not less than 1.9
mm thick steel, with spring leaf contacts for lock cases.

Reinforcement for exit devices and mortised or surface applied
hardware shall be not less than 2.6 mm thick and by template
requirements as to length and width.

F.  Tolerances: provide door panels that are free from buckles, twists or other
imperfections. Do not use panels having a buckle exceeding 1.5 mm, as
determined by a straight edge applied to the face of the panel.

2.05 SHOP FINISH

A.  Carry out shop finishing of metal doors and frames as follows:

1.

2.

Fill door edges with mineral filler to conceal seams.

Chemically treat non galvanized, non bonderized metal surfaces
with a phosphate compound to assure maximum paint adherence.

Thoroughly clean all metal surfaces of all rust, scale, grease, rough
spots and other foreign matter which may prevent proper paint
adhesion.

Apply dip or spray coat of rust-inhibitive metallic oxide zinc chromate
or synthetic resin primer on all surfaces of frames and on all
exposed surfaces of doors and panels. Exposed surfaces of metal
shall receive a mineral filler baked on and sanded between coats
followed by a coat of primer. Primer shall be baked on in accordance
with manufacturer's recommendations for developing maximum
hardness and resistance to abrasion; paint dry film thickness not
less than 1.25 mills.

Primed surfaces shall be smooth and suitable to receive the finish
coats.

2.06 FINAL FINISH

A. Painted Doors: Provide a final painted finish conforming to Section 09900
- PAINTING. Color shall be as approved by the Engineer.

B.  Where indicated on Drawings, one side of type F security door shall have
20 mm thick pad with viyle coat finish.

2.07 HARDWARE PREPARATION

A. General: Hollow metal doors and pressed metal frames shall be prepared
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at the manufacturer's plant for all hardware in accordance with templates
furnished and shall be drilled and tapped to receive hardware as indicated
on the hardware templates. Preparation shall conform to the requirements
of ANSI A115.

Mortised and concealed hardware: Mortise, reinforce, drill and tap for
mortised and concealed hardware.

Locations: Locate hardware as shown on the drawings and conform to
standards established by the National Builders Hardware Association, and
ANSI standards as applicable.

3. PART 3 - EXECUTION

3.01 INSPECTION

A

Examine the substrates and the conditions under which hollow metal
doors and frames shall be installed and correct any unsatisfactory
conditions.

Do not proceed with the work until unsatisfactory conditions have been
corrected in a manner acceptable to the Engineer.

3.02 INSTALLATION

A.

D.

General: Install metal doors, frames, and accessories in accordance with
final shop drawings and manufacturer's data, and as specified in this
section.

Placing Frames: Shall comply with provisions of SDI-105 (Recommended
Erection Instructions For Steel Frames), unless otherwise indicated.

Door Installation: Fit hollow metal doors accurately in frames, within
clearances specified in SDI-100.

Finish Hardware: Conform to Section 08710 - FINISH HARDWARE.

3.03 ADJUST AND CLEAN

A.

Prime Coat Touch-Up: Immediately after erection, sand smooth any
rusted or damaged areas of prime coat and apply touch-up of compatible
air-drying primer.

Protection Removal: Immediately prior to final inspection, remove
protective plastic wrappings from prefinished doors.

Final Adjustments: Check and readjust operating finish hardware items
leaving steel doors and frames undamaged and in complete and proper
operating condition.
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D. Finish Painting: Conform to Section 09900 - PAINTING.

END OF SECTION

SECTION 08210

WOOD DOORS AND FRAMES
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1.

PART 1 - GENERAL

1.01 SECTION INCLUDES

A

Wood doors and frames as shown on the Drawings and as specified in
this section .

1.02 REFERENCES

A.

AWI - Architectural Woodwork Institute:

AWI Architectural Woodwork Quality Standard Guide
Specification and Certification Program

NWMA - National Woodwork Manufacturers Association:

IS.1 - Industry Standard for Flush Doors

WIC - Woodwork Institute of California:

WIC Manual of Millwork

ASTM - American Society of Testing and Materials:

ASTM E 152  Fire Test of Door Assemblies

NEMA - National Electrical Manufacturer's Association:

LD 3 - High Pressure Decorative Laminates

NFPA - National Fire Protection Association:

NFPA 80 - Fire doors and Windows

1.08 SUBMITTALS

A.

Product Data: Submit door manufacturer's product data for each type of
wood door, including details of core and edge construction, unless
otherwise indicated.

Samples: Submit samples of door faces representing typical range of
color and grain, strips of solid wood of species to be used for exposed
edges, trim and other solid wood components.

1.04 TRANSPORTATION, HANDLING AND STORAGE

A.

Protect wood doors during transit, storage and handling to prevent
damage, soiling and deterioration. Comply with requirements of
referenced ANSI standards and recommendations of door manufacturer.

Identify each door with individual opening numbers which correlate with
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designation system used on shop drawings for doors, frames and
hardware, using temporary, removable or concealed markings.

1.05 WARRANTY

A.

Door Manufacturer's Warranty: Submit two copies of written warranty in
door manufacturer's standard form signed by the Manufacturer, Installer
and Contractor, agreeing to repair or replace defective doors which have
warped (bow, cup or twist) or which shows photographing of core
construction below in face veneers, or do not conform to tolerance
limitations of NWMA and AWI.

The warranty shall also include refinishing and reinstallation which may be
required due to repair or replacement of defective doors where defect was
not apparent prior to hanging.

Warranty shall be valid for a period of 2 years from the time of substantial
completion.

2. PART 2 - PRODUCTS

2.01  WOOD DOORS - GENERAL

A

Doors shall be fabricated meeting the applicable requirements of the
quality standard of the Architectural Woodwork Institute.

Door Size: Width, height and design shall be as shown on Drawings. Door
shall be 44 mm thick, unless otherwise required by manufacturer or
indicated on Drawings.

Tolerances: Size, squareness and warp tolerances shall be in accordance
with NWMA 1.S.1.

Hardware: Conform to Section 08710 - DOOR HARDWARE.

Prefit and premachine wood doors at factory complying with tolerance
requirements of AWI for prefitting. Machine doors for hardware requiring
cutting of doors. Comply with final hardware schedule and door frame
shop drawings and with hardware templates and other essential
information required to ensure proper fit of doors and hardware.

Wood used for doors and frames shall be approved by the Engineer as
well as the door construction and design.

2.02 SOLID WOOD PANEL DOORS

A

Doors shall be constructed of best quality hardwood with a minimum
thickness of 44 mm, unless otherwise required by door manufacturer or
indicated on Drawings.
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1. Type of wood shall be teak for external doors and oak for internal
doors or as indicated on Drawings.

2. Stiles, top and bottom rails, decorative panels and moldings,
transoms, sidelights, shall be of sizes and patterns as shown on
Drawings and as approved by the Engineer.

Door components shall be assembled using tongued and grooved
connections as well as adhesive Type | and in accordance with the
fabrication procedures mentioned below.

1. Where indicated on Drawings, Submit various decorative designs for
panels for the Engineer selection and approval.

2.03 SOLID CORE FLUSH WOOD DOORS

A

Shall be constructed of solid wood inside stiles and rails with blocking or
mineral fill, bonded together using type | adhesive. Door shall have a face
veneer, 3 mm thick premium grade oak wood specie. Lumber for stiles
and rails shall be AEI premium grade.

2.04 HOLLOW CORE FLUSH DOORS

A.

Doors shall be constructed of at least 50% solid wood blocks bonded
together with water resistant adhesive notched into stiles and a metal or
timber frame. Lumber for stiles and rails shall be softwood AWI premium
grade. Moisture content of wood shall be satisfactory for intended use.
Provide 3-ply oak wood face veneers, 3 mm thick, premium grade.
Doors shall be sound, rigid and free from defects and warp. All edges
shall be aligned and smooth.

2.05 DOOR FRAMES

A.

Door Frame Type: As indicated on Drawings and in accordance with the
following requirements:

1.  Solid Wood Frames:

a. Type of Wood: Use rigid, square and uniform, best quality solid
hardwood, architectural grade, clear all heart. Type of wood
shall be as indicated on Drawings.

b. Wood used shall be of a species listed as suitable for doors
frames and shall match with type specified for the related wood
door.

c. Frame Sizes, Rebates and Shapes: As shown on Drawings
and as approved by the Engineer. Frame rebates shall be 13
mm minimum depth for the internal doors and 19 mm for the
external doors. Frames shall have wood architraves as shown
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on Drawings.

2. Hollow Steel Doors Frames: Manufacturer standard steel doors
frames complying with the requirements specified in Section 08100 -
HOLLOW METAL DOORS AND FRAMES.

2.06 FABRICATION

A. Openings: Where indicated, cut and trim openings through doors and
panels complying with the applicable requirements of referenced
standards for the kind of doors required.

B. Exterior Doors: Treat exterior doors at factory with water repellent after
manufacturing has been completed.

C. Assembly: Assemble solid panelled doors and frames using be tongued
and grooved connections with Type | waterproof adhesive.

D. Adhesives: Assemble doors using Type | waterproof adhesives.

E. Factory-Finishing: Provide manufacturer's standard finish to maich
approved sample.

2.07 FINISH
A. Doors and Frames Finish: As indicated on Drawings and in accordance

with the requirements of Section 09900 - PAINTING.

3. PART 3 - EXECUTION

3.01 INSTALLATION

A.

Each door unit shall be installed in accordance with the manufacturer's
instructions including handling and storage recommendations.

Doors shall be fitted to the following tolerances:

1. 3.18 mm on each vertical side and top.

2. 13 mm on bottom, except when fitted hardware requires otherwise.
3.  Bevel non-rated doors 3.18 mm in 50 mm at lock and hinge edges.
Install finish hardware to the templates provided. Fit to frames and
machine for hardware to whatever extent not previously worked at factory

as required for fit and uniform clearance at each edge.

Restore finish on edges of shop-finished doors before installation, if fitting
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or machining is required at the job site.

3.02 ADJUST AND CLEAN

A.

Operation: Rehang or replace doors which do not swing or operate freely,
as directed by the Engineer.

Finished Doors: Refinish or replace doors damaged during installation as
directed by the Engineer.

Institute protective measures as recommended and accepted by door
manufacturer to assure that wood doors will be without damage or
deterioration at time of substantial completion.

END OF SECTION

SECTION 08520

ALUMINUM WINDOWS

166



Specifications For Civil Works

1. PART 1 - GENERAL

1.01 SECTION INCLUDES

A

Aluminum windows as shown on Drawings and specified in this section.

1.02 REFERENCES

A

AAMA- American Architectural Manufacturer'S Association

AAMA 101

AAMA 603.8

AAMA 605.2

AAMA 606.1

AAMA 607.1

AAMA 701.2

Aluminum Prime windows and Sliding Glass Doors
Pigmented Organic Coating on Extruded Aluminum

High Performance Organic Coatings on Architectural
aluminum Extrusions and Panels

Color Anodic Finishes for Architectural Aluminum
Clear Anodic Finishes for Architectural Aluminum

Voluntary Specification for Pile Weather Stripping

AA - Aluminum Association

Aluminum Association Designation System for Aluminum Finishes

ANSI - American National Standards Institute:

A134.1

Specification for Aluminum Prime windows.

ASTM - American Society of Testing and Materials:

ASTM B 136

Stain Resistance of Anodic Coatings on Aluminum

ASTM B 137 Weight of Coatings on Anodically Coated

Aluminum
ASTM B 209
ASTM B 211

ASTM B 221

ASTM B 244

ASTM D 2287

Aluminum and Aluminum-Alloy Sheet and Plate
Aluminum and Aluminum-Alloy Bars, Rods and Wire

Aluminum-Alloy Extruded Bars, Rods, Wire, Shapes and
Tubes

Thickness of Anodic Coatings on Aluminum with Eddy-
Current Instrument

Non-Rigid Vinyl Chloride Polymer and Copolymer Molding
and Extrusion Compounds.
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ASTM D 3656 Insect Screening and Louver Cloth Woven From
Vinyl-Coated Glass fiber Yarn

ASTM E 283  Rate of Air Leakage Through Exterior Windows, Curtain
Walls and Doors

ASTM E 330  Structural Performance of Exterior Windows, Curtain
Walls and Doors Under the Influence of Wind Loads.

ASTM E 331  Water Penetration of Exterior Windows, Curtain Walls
and Doors by Uniform Static Pressure Difference Loads

ASTM E 547 Water Penetration of Exterior Windows, Curtain
Walls and Doors by Cyclic Static Air Pressure Difference Loads

ASTM F 468  Nonferrous Bolts, Hex Cap Screws, and Studs for General Use

E. DIN - Deutsches Institut fuer Normung

DIN 4108 Heat Insulation in Buildings

DIN 18055 Windows; Air Permeability of Joints, Water Tightness and
Mechanical Strain

F. AWS - American Welding Society:

D1.1 Structural Welding Code, Steel
D1.2 Structural Welding Code, Aluminum
1.03 SUBMITTALS

A. Product Data: Submit manufacturer's specifications, standard details, and
installation recommendations for components of aluminum windows
required for project, including data that products have been tested and
comply with performance requirements.

B. Certification: Submit statement certified by registered Structural engineer
that systems including glass will withstand specified wind-loads.

C. Samples: Submit samples of each type and color of aluminum finish, on
300 mm long sections of extrusions or formed shapes.

1.04 TRANSPORTATION, HANDLING AND STORAGE

A. Deliver aluminum window to site in packages or containers; labeled for
identification with the manufacturer's name, brand and contents. Store
aluminum window material in weather tight and dry storage facility.
Protect from damage from handling, weather and construction operations
before, during and after installation.
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1.05 WARRANTY

A.

Submit 2 copies of written guarantee signed by the manufacturer, installer
and contractor, agreeing to replace aluminum window units which fail in
material or workmanship within 2 years of date of substantial handing
over.

1.06 QUALITY ASSURANCE

A.

Standards: Comply with applicable provisions of the Metal Curtain Wall,
Window, Storefront and Entrance Guide Specifications Manual - AAMA.

General: Provide aluminum window units that comply with performance
requirements specified, as demonstrated by testing manufacturer's
corresponding stock systems according to test methods indicated. Type of
windows shall be as shown on the drawings.

Testing: Test each type and size of required window unit through a
recognized independent testing laboratory or agency approved by the
Engineer, in accordance with ASTM E 330 for structural performance,
ASTM E 283 for air infiliration, and ASTM E 331 and ASTM E 547 for
water penetration. Provide certified test results. Sizes of test units for the
air infiltration, water resistance, and structural performance shall conform
to the AAMA Guide Specification GS-001 - Chart A requirements. Tested
units shall be glazed, completely assembled, and constructed in
accordance with requirements indicated. Perform tests on units with
window sash and ventilators closed and locked. Materials and
workmanship used in test units shall be identical to those proposed for the
project. Use of nonrepresentative measures or techniques is prohibited.

Design Requirements: Comply with structural performance, air infiltration,
and water penetration requirements indicated in AAMA 101 for type,
grade and performance class of window units required.

1. In addition to AAMA design standards, component parts and
completed window assemblies shall be designed, fabricated and
installed to withstand design pressure of minimum 98 kg/m?2, for wind
loads normal to wall, acting both inward and outward.

2.  Uniform Load Deflection: No window member (glazed) shall deflect
more than 1/175 of its span at the specified design load when tested
in accordance with ASTM E 330 at a static air pressure difference of
at least 98 kg/m2?, with ventilators closed and locked and the
pressure applied first on one side of the unit then on the other.

3. Airinfiltration rate of aluminum windows shall not be more than 0.30
cfm per ft of operable sash joint for inward test pressure of 30 kg/m?2,
when tested in accordance ASTM E 283.

4.  Water Penetration: There shall be no water penetration, as defined
in ASTM E 331, when tested in accordance with ASTM E 331 at an
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inward test pressure of 39 kg/m=.

5. Forced-Entry Resistance: Provide window units having a
Performance Level 10 when tested in accordance with ASTM F 588.

E. Manufacturer and Installer Qualifications: Engage on experienced
manufacturer and installer who has minimum 5 years experience of
manufacturing and installing aluminum windows similar in design and
finish to those required for the project and which has resulted in
construction with a record of successful in-service performance.
Manufacturer and installer shall be subject to approval of the Engineer.

F. Single Source Responsibility: Provide aluminum window units from one
source and produced by a single manufacturer.

G. Field Measurements: Check actual window openings by accurate field
measurements before fabrication. Show recorded measurements on final
shop drawings. Coordinate fabrication schedule with construction
progress to avoid delay.

2. PART 2 - PRODUCTS

2.01 MATERIALS AND ACCESSORIES
A. General:
1. Provide manufacturer's standard windows complete with members,
hardware, weatherstripping, glazing beads, setting blocks, and

glazing wedges.

2.  Exterior windows and sliders shall have dead locks. Sliders shall
have stainless steel V-channel over the slider track with nylon roller.

3.  Operable exterior sections of sliding windows shall have aluminum
insect screens.

B. Aluminum members:

1.  Extrusions of bars, rods and tubes: 6063-T6 alloy conforming to
ASTM B 221.

2. Sheets and plates: 5005-H14 alloy conforming to ASTM B 209.

3. Window frames and sashes shall be manufacturer standard
systems of extrusions not less than 3 mm thick.

C. Fasteners: Aluminum, or non-magnetic stainless steel, or a non-corrosive
material, compatible with the aluminum components and warranted by
manufacturer.
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1. Do not use exposed fasteners except where unavoidable for
application of hardware. Match finish of adjoining metal.

2.  Provide flat-head machine screws for exposed fasteners.

Brackets and Reinforcements: Manufacturer standard high-strength
aluminum units where feasible; otherwise, non-magnetic stainless steel or
hot-dip galvanized complying with ASTM A 386.

Concrete/Masonry Inserts: Cast iron, malleable iron, or hot-dip galvanized
steel conforming to ASTM A 386.

Bituminous Coatings: Cold-applied asphalt mastic complying with SSPC -
Paint 12, compounded for 20 mil thickness per coat.

Sealants: Aluminum frames shall be sealed using a sealant of a type
conforming to Section 07900 - SEALANTS, and a color matching with the
aluminum profiles.

Glass: Conform to Section 08800 - GLAZING. Type of glazing shall be as
shown on the Drawings.

Weatherstripping: For horizontal sliding or double-wing window units
provide sliding type woven pile weatherstripping of wood, polyproplene or
nylon pile and resin-impregnated backing fabric, and aluminum backing
strip complying with AAMA 701.2. For other types of windows provide
compression-type weatherstripping, compressible molded expanded
EPDM or neoprene weatherstripping gaskets in accordance with ASTM C
509.

Glazing Gasket: Manufacturer's standard vinyl glazing gasket.
Hardware: Provide manufacturers standard hardware fabricated from

aluminum or stainless steel compatible with aluminum and of sufficient
strength to perform and function as intended.

2.02 FINISHES

A

Exposed aluminum surfaces shall have the manufacturer's standard
finish, anodized or powder-coated as indicated on Drawings and in
accordance with the following:

1. Anodized Finish: Conform to AA C22A42; 22 micron thick; with
shop-applied protective coating of clear acrylic lacquer or any
coating in accordance with AAMA 602.2, 0.5 mil dry film thickness,
over anodized finish. Color shall be as approved by the Engineer.

2.  Powder Coated Finish: 60 - 80 micron thick. Color shall be approved

by the Engineer.
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2.03 FABRICATION

A.

General: Provide manufacturer's standard fabrication and accessories
which comply with indicated standards and are reglazable without
dismantling of sash framing, except to extent more specific or more
stringent requirements are indicated. Include complete system for
assembly of components and anchorage of window units, and prepare
sash for glazing except where pre-glazing at factory is indicated.
Fabrication and installation of aluminum windows shall be executed by an
approved specialized firm having at least 5 years experience of
successfully completed projects.

Sizes and Profiles: Required sizes for window units and profile
requirements are shown on the drawings. Details, where shown, are
based upon standard details by one or more manufacturers. It is intended
that similar details by other manufacturers shall be acceptable, provided
they comply with size requirements, minimum/maximum profile
requirements and performance standards as shown or specified.

Pre-glazed Fabrication: Pre-glaze window units at factory where possible
and practical for applications indicated. Comply with requirements of
Section 08800 - GLAZING in addition to requirements of ANSI/AAMA
302.9.

Provide weep-holes and internal passages to drain infiltrating water and
condensation to exterior.

Weatherstripping: Provide compression-type weather-stripping at
perimeter of each operating sash where sliding-type is not appropriate.
Provide sliding-type weatherstripping at all locations where sash rails slide
horizontally or vertically along frame of units.

Provide mullions and cover plates as shown matching window units, and
complete with anchors for support and installation. Allow for erection,
tolerances and provide for movements of window units due to thermal
expansion and building deflections.

3. PART 3 - EXECUTION

3.01

3.02

INSPECTION

A.

Window openings shall conform with dimensions and tolerances shown
on the drawings.

Examine substrates, adjoining construction, and the conditions under
which work is to be installed. Installation shall not proceed until
unsatisfactory conditions are corrected.

INSTALLATION
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Comply with the manufacturer's written instructions for installation of units
and other components.

Units shall be set plumb, level and true to line, without warp or rack of
frames.

Frames shall be anchored solidly to surrounding construction to prevent
distortion or misalignment.

Apply protective coating to separate aluminum from galvanically
incompatible materials, including concrete and steel casting as
recommended by aluminum manufacturer.

3.03 CLEANING AND PROTECTION

A

Upon completion of installation of aluminum windows, clean exposed
metal and glass surfaces of excess sealants, dirt and other substances.
Exercise care to avoid damage to protective coatings and finishes.
Lubricate hardware.

Protect the installed work until substantial completion and replace or
replace the damaged work as required by the Engineer.

END OF SECTION

SECTION 08710

FINISH HARDWARE
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1.

PART 1 - GENERAL

1.01 SECTION INCLUDES

A

B.

Door hardware as shown on Drawings and as specified herein.

Verify the accuracy of quantities, sizes, finish and proper hardware to be
provided. Determine all details related to door locksets functions.
Hardware not specifically listed for a particular opening shall be provided
under this Section and shall be the same as hardware types and quality
for similar opening elsewhere in the building or as directed by the
Engineer.

1.02 REFERENCES

A

ANSI - American National Standards Institute

A156.1 - Butts and Hinges (BHMA 101)
A156.2 - Locks and Lock Trim (BHMA 601)
A156.3 - Exit Devices (BHMA 701)

A156.4 - Door Control Closers (BHMA 301)
A156.6 - Architectural Door Trim (BHMA 1001)
A156.13 - Mortise Locks and Latches (BHMA 621)
A156.16 - Auxiliary Hardware (BHMA 1201)
A156.18 - Materials and Finishes (BHMA 1301)

NFPA - National Fire Protection Association

NFPA 80 - Standard for Fire Doors and Windows

NFPA 101 - Code for Safety to Life from Fire in Buildings and
Structures

UBC - Uniform Building Code

All Applicable Sections.

1.03 SUBMITTALS

A

Product Data: Submit manufacturer's technical product data for each item
of hardware. Include whatever information may be necessary to show
compliance with the requirements and include installation and
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maintenance of operating parts and finish instructions.

Hardware Schedule: Submit final hardware schedule including
coordination with doors, frames and related work to ensure proper size,
thickness, hand, functions and finish of hardware. Submit separate
detailed schedule showing the implementation of the Owner's final
instruction on the keying of locks.

Samples: Prior to submittal of hardware schedule and ordering of
hardware, submit one sample of each type of exposed hardware unit,
finished as required, and tagged with full description for the approval of
the Engineer.

1.04 TRANSPORTATION, HANDLING AND STORAGE

A.

Deliver items of hardware to job site in Manufacturer's original new
packing, complete with necessary appurtenances including screws, keys
and instructions. Mark each individual container with manufacturer's name
and catalog number as they appear in hardware schedule.

Provide secure lock-up for hardware delivered to Project. Control handling
and installation of hardware items which are not immediately replaceable,
so that completion of work will not be delayed by hardware losses, both
before and after installation.

1.05 WARRANTY

A

Submit written guarantee signed by Manufacturer and Contractor,
agreeing to replace hardware items which fail in material or workmanship
within 2 years of the date of substantial handing over.

1.06 QUALITY ASSURANCE

A

Manufacturers: Obtain each type of hardware from a single manufacturer
to the greatest possible extent.

Supplier: A recognized architectural hardware supplier with warehousing
facilities, and has been providing hardware for similar Projects for a period
of not less than 2 years and who has, or will employ an experienced
architectural hardware consultant to be available, at reasonable times
during work, for consultation about Project's hardware requirements to the
Engineer as well as Contractor.

2. PART 2 - PRODUCTS

2.01 MATERIALS

A

General:

1. Hardware shall be of Grade 1, heavy-duty type, solid metal, entirely
free from imperfections in manufacture and finish and shall be UL
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Listed.

2.  Finish of Hardware: Conform to BHMA coding. Finish shall be as
shown on Drawings and in accordance with the following:

a. Stainless steel: Conform to the BHMA Code 629; polished
(bright) finish, with no coating and complying with ANSI/BHMA
A156.18.

b. Stainless steel: Conform to the BHMA Code 630; satin finish,
complying with ANSI/BHMA A156.18.

3. Provide matching finish for different components of the same
hardware set.

4. Provide hardware items of proper design for the use of doors and
frames of thickness, profile, swing, security and similar requirements
indicated and as necessary for proper installation and operation.

B. Door Handles: Provide door handles of matching products, best quality,
heavy duty, with finish and as indicated in drawings hardware schedule as
approved by the Engineer.

C. Door Knobs: Provide door knobs of matching products, best quality,
heavy duty, with finish and as indicated in drawings hardware schedule as
approved by the Engineer.

D. Fasteners: Fabricated of stainless steel, head finish matching with the
surface of hardware item. Furnish screws for installation, with each
hardware item. Provide Phillips flat-head screws except as otherwise
indicated. Finish exposed or partially exposed screws to match hardware
finish or, if exposed in surfaces of other work, to match finish of such
other work as closely as possible, including - prepared for paint - in
surfaces to receive painted finish. Provide concealed fasteners for
hardware units which are exposed when door is closed, except to extent
no standard units of type specified are available with concealed fasteners.

Furnish wood screws for all connections to wood doors, and machine
screws for all connections to metal parts and assemblies.

E. Hinges:

1. Butt hinges shall meet the requirements of ANSI A156.1 (BHMA
101). Hinges shall bear mark or trademark of manufacturer. Size of
hinge shall be 100 x 100 mm, unless indicated otherwise on
hardware schedule. Full mortise five knuckle hinges shall have flat
button tips, square cornered and shall have stainless steel pins,
non-removable pins for external doors. Number of hinges for each
door type shall be in accordance with Hardware Schedule shown on
Drawings.
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2.  Hinges shall have minimum leave thickness 4.76 mm for exterior
and vestibule door as well as doors over 1000 mm wide, and 3.7
mm leave thickness for other doors of standard construction. Full
mortise hinges with heavy duty ball bearing shall be used for
external doors and full mortise hinges with standard ball bearing
shall be for internal doors.

F. Locksets and Latchsets: Conforming to ANSI A156.13 (BHMA 621), UL
listed, shall be heavy duty series, Operational Grade 1, Security Grade 2,
mortise and cylinder type as required, functions as indicated in hardware
schedule and as shown on drawings. All locks shall be construction
grandmasterkeyed. Electric locks, where required, shall have a solenoid
integrated to lock mechanism which shall operate the lock function
through a keypad or cardreader, and shall conform to UL 38G5. Keybads
and cardreaders shall conform to Section 16780 - SECURITY SYSTEM.

1. Lock cylinders: Models selected shall conform to ANSI A156.5
(BHMA 1001), having a minimum of 6 pin tumblers. Lock cylinders
be interchangeable cores with their keys. Lock cylinders shall be
comply with grandmasterkeys system which prepared to open the
different locks of the building. Lock cylinders shall be permanently
inscribed with a number that identifies the key-change combination
to the building lock manufacturer. Only manufacturer's name or
trademark shall be visible after installation.

2. Locksets and Latchsets: As shown on drawings, cylindrical or
mortise types providing the lock functions as shown on drawings,
minimum backset 70 mm with stainless steel, polished lever/knob
handle and escutcheons, minimum thickness 1.25 mm. Knobs shall
be spherical design. Latchbolt throw shall be 16 mm minimum
except when lockset is used on pairs of doors where latchbolt throw
minimum is 19 mm. For locksets with deadbolt function, minimum
throw of deadbolt shall be 25 mm.

3.  Strikes: Shall be wrought box type, lips curved and returned to door
frame or frame trim with minimum projection necessary for
protection of frame and trim.

G. Exit Devices (Panic Bolt): Exit devices shall meet the requirements of
ANSI A156.3, Grade 1, UL listed and as indicated in hardware schedule.

H. Flush Bolt: Type required shall be as indicated on the Hardware
Schedule. Flushbolt location, aligned in edge of door with operating
mechanism of top bolt centered 300 mm from top of door and bottom bolt
centered 300 mm above bottom of door. For doors over 2100 mm in
height bolt height shall not exceed 1800 mm from the floor.

l. Door Closers: Unless otherwise indicated on the drawings, comply with
ANSI A156.4, Grade 2, overhead surface-mounted type, function as
required or as recommended by manufacturer. Sweep period of the closer
shall be adjusted so that from an open position of 70 degrees, door will
take at least 3 seconds to move to a point 75 mm from the latch,
measured to the leading edge of the door. Closer shall have automatic
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hold-open feature.

Electro-Magnetic Holder: Electro-magnetic door holders shall be wall
mounted type. In the event of power interruption the magnetic coil shall
de-energize and release the door. Magnet shall be radial di-pole type with
holding force in excess of 11.30 kg. Door holders shall conform to ANSI A
156.15.

Kick Plates: Stainless steel, size as indicated in hardware schedule,
conforming to ANSI A156.6, polished finish and matching door hardware
set. Where required, provided with cuts for lock cylinders.

Thresholds: Provide units not less than 100 mm wide complying with
ANSI A156.6, extruded aluminum with minimum 3 mm wall thickness.
Height of threshold shall conform to door cut.

Door Stops: Conform to ANSI A156.16 (BHMA 1201) Grade 1. Provide
floor or wall mounted door stop as approved by the Engineer.

2.02 KEYS AND KEYING

A

Keys shall be permanently inscribed with a number that identifies the
cylinder or lock manufacturer and the key symbol. Keys shall be
appropriately tagged. Keys shall be provided as follows:

- All Locks : 3 keys.

- Master key for each building of the project buildings.

Number of keys shall be provided as follows:

1. Each Lock: 3 keys.

2. Grandmaster key for each building: 6 grandmaster keys.
Change-key Blanks: 50 to fit keyway of cylinders for all locks.

Keying shall be in sets and sub-sets. Keys of any one set or subset shall
not operate of any other set unless scheduled otherwise. Keys shall be
packaged with core cylinders in sealed containers.

Key-control symbols consist of letter suffix to hardware set numbers.
Provide a key control system including envelopes, labels, tags with self-
locking key clips receipt forms, 3-way visible card index, temporary
markers, permanent markers, and proper size lockable metal cabinet for

keys storage all as recommended by the system manufacturer and
approved by the Engineer.

2.03 HARDWARE SCHEDULE
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A.

As indicated on Drawings.

2.04 SECURITY GRADE HARDWARE:

A.

Any hardware item indicated as security grade hardware in drawings or in
any other documents of the project documents shall be standard product,
produced by single manufacturer specialist in this production range.
Security grade hardware manufacturer and materials shall be subject to
the Engineer approval.

Security grade hardware shall be without exposed sharp edges or
removable parts.

Security grade hardware shall be installed by professional installer
recommended from the manufacturer. Security grade hardware shall be
installed as per the manufacturer instructions and recommendations.

3. PART 3 - EXECUTION

3.01 INSTALLATION OF HARDWARE

A.

General: Finish hardware items shall be installed in a neat, workmanlike
manner according to the manufacturer's written recommendations, unless
otherwise specified in this section.

Fasteners: Suitable fastening devices shall be provided for installation of
hardware items. Installation shall provide against shock and tampering.
Exposed fastenings shall match contiguous materials and finish of
hardware items and shall be inconspicuous. Where practicable finish flush
with surrounding surfaces and fastenings shall be of materials compatible
with contacting hardware surfaces.

Final Adjustment: Immediately upon completion and acceptance of the
project, make final adjustments in the finish hardware installation; remove
construction core from cylinders and then open sealed containers in the
presence of the Engineer and install proper core in cylinders, demonstrate
to the Engineer that each item is in perfect working condition; perform
intended function and that tagged keys operate respective locks. Correct
items of hardware not acceptable to the Engineer by proper adjustment or
replacement at no cost to the Owner. Deliver tagged keys upon
acceptance of each core cylinder installation.

Protection: Protect installed hardware from paint, stains, and blemishes
until acceptance of the work.

Location of Hardware on Hinged Doors: Locate in accordance with the
Recommended locations for Builder's Hardware for Custom Steel Doors
and Frames as published by the Door and Hardware Institute.
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END OF SECTION

SECTION 08800

GLAZING
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1.

PART 1 - GENERAL

1.01

1.02

SECTION INCLUDES

A. Glazing for doors and windows.
B.  Mirrors.
C. Glazing materials and accessories.
REFERENCES
A. ASTM - American Society of Testing and Materials
ASTM C 920 - Elastomeric Joint Sealant
ASTM C 964 - Locking-Strip Gasket Glazing
ASTM C 1036 - Flat Glass
ASTM C 1048 - Heat-Treated Flat Glass
ASTM E 774 - Sealed Insulating Glass Units
B. EGMA - Flat Glass Marketing Association
Glazing Sealing Systems Manual
Glazing Manual
C. ES - Federal Specifications
DD-G-451 - Glass, Float or Plate, Sheet, Figured (Flat, for Glazing,
Mirrors and other Uses)
DD-G-1403 - Glass, Plate (Float), Sheet, Figured, and Spandrel (Heat
Strengthened and Fully Tempered)
DD-M-411 - Mirrors, Plate, Glass, Framed
D. ANSI - American National Standards Institute, Inc.
Z97.1 - Performance Specification and Methods of Test for Safety
Glazing Material Used in Buildings
E. NFPA - National Fire Protection Association

Glazing Manual
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1.08 SUBMITTALS

1.04

1.05

1.06

1.07

A

Product Data: Submit manufacturers technical data for glazing material
and fabricated glass product required, including installation and
maintenance instructions.

Samples: Submit 300 mm x 300 mm samples of each type of glass to be
used.

Certificates: Submit certificates from manufacturer attesting that glass and
glazing materials furnished for the project comply with requirements.

TRANSPORTATION, HANDLING AND STORAGE

A.

Protect glass and glazing materials during delivery, storage and handling
to comply with manufacturer's written directions and as required to
prevent edge damage to glass, and damage to glass and glazing
materials from effects of moisture including condensation, of temperature
changes, of direct exposure to sun, and from other causes, including high
altitude limitations for insulating glass.

WARRANTY

A

Submit a written guarantee signed by Manufacturer and Installer of
glazing for a period of 4 years from the date of substantial completion.
The Guarantee shall cover the replacement of defective materials and
workmanship as directed by the Engineer.

QUALITY ASSURANCE

A

Glazing Standards: Comply with recommendations of Flat Glass
Marketing Association (FGMA) - Glazing Manual and Sealant Manual
except where more stringent requirements are indicated. Refer to those
publications for definitions of glass and glazing terms not otherwise
defined in this Section or other referenced standards.

Safety Glazing Standard: Where safety glass is indicated, provide type of
products which comply with ANSI Z97.1.

Provide insulating glass units permanently marked either on spacers or at
least one component pane of unit with appropriate certification label of
inspecting and testing organizations.

PROJECT CONDITIONS

A

Do not proceed with glazing when ambient and substrate temperature
conditions are outside limits permitted by glazing material manufacturer or
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when joint substrates are wet due to rain, frost, condensation or other
cause.

Install sealant at ambient and substrate temperatures permitted by
sealant manufacturers.

2. PART 2 - PRODUCTS

2.01 GLASS PRODUCTS - GENERAL

A.

Primary Glass Standard: Provide primary glass which complies with
ASTM C 1036 requirements, including those indicated by reference to
type, class, quality, and if applicable, form, finish, mesh and pattern.

Heat-Treated Glass Standard: Provide heat-treated glass which complies
with ASTM C 1084 requirements, including those indicated by reference
to condition, type, quality, class, and if applicable, form, finish, and
pattern.

Sizes: Fabricate glass to sizes required for glazing openings indicated,
with edge clearances and tolerances complying with recommendations of
glass manufacturer. Provide thicknesses indicated or, if not otherwise
indicated, shall be as indicated in the standards and as recommended by
glass manufacturer for application indicated, but not less than 6 mm thick
for windows and 12 mm for doors (single glazing).

2.02 SECURITY GRADE GLAZING:

1.

Glazing items indicated as security grade glazing on drawings shall be
standard products produced by single manufacturer specialist in this
production range. Security grade glazing system manufacturer and
materials shall be subject to the Engineer approval. Security grade glazing
system shall be without exposed removable parts and shall be suitable for
the intended use.

Clean\Translucent Laminated Security Glass: Security glass shall be
clear\translucent laminated multi-ply from two or more pieces of annealed
or tempered glass as per location requirements to provide required
security protection degree.

Security Double Glazed One Way Reflected Glass: Security double
glazed one way reflected glass shall be of one side laminated multi-ply
from two or more pieces of annealed or tempered glass and other side of
one way reflected glass with 12 mm air spaces between both sides as
per glass location requirements to provide the required security protection
degree.

Laminated Bullet Resistant Security Glass: Shall be laminated multi-ply
glass from two or more pieces of annealed or tempered glass as per
location requirements to provide required security protection degree.
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2.03 GLAZING

A. Tempered Float Glass:

1.

Grade B (fully tempered), Style | (uncoated surfaces), Type |
(transparent glass, flat), Class 1 (clear), quality g® (glazing quality),
minimum 6 mm thick for windows, 8 mm thick for doors, and 12 mm
for fully glazed doors.

Provide tempered float glass for doors and windows indicated on
Drawings to have single glazing.

B. Sealed Insulating Glass Units - Double Glazing:

1.

Provide pre-assembled units consisting of sealed panes of glass
enclosing a hermetically sealed dehydrated air space and complying
with ASTM E 774 for performance classification indicated as well as
with other requirements specified for glass characteristics, air space,
sealing system, sealant, spacer material, corner design and
desiccant. Units shall have thermal conductivity U-Value of 2.5
W/m?K and an overall Shading Coefficient of 0.3. Spacer material
shall be manufacturer's standard aluminum or stainless steel.
Desiccant shall be either molecular sieve or silica gel or blend of
both. Sealed insulated glass shall be 24 mm thick consisting of two
6 mm thick tempered glass panels separated by 12 mm air space,
clear for the inside panel and tinted for the outside panels. Color
shall be as approved by the Engineer.

Provide sealed insulating glass units for doors and windows
indicated on Drawings to have double glazing.

C. Sealed Insulating Glass Units (with Louvers):

1.

2.04 MIRRORS

Panel Construction: Manufacturer standard insulated glazing panels,
with extruded aluminum louvers double sealed within the glass.
Sealed insulated glass shall consisting of two 6 mm thick tempered
glass panels separated by an air space, clear for the inside panel
and tinted for the outside panels. Color shall be as approved by the
Engineer.

Where indicated on Drawings, provide manually operated louvers
via manufacturer standard sealed mechanism. Mechanism shall
include pivots, racks and pinions all manufactured using UV
stabilized materials to ensure dimensional stability. No exposed
cords or strings shall be permitted. Magnetic systems shall not be
acceptable.
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A.

B.

Type |, Class |, Quality g3, Clear float mirror, fully silvered electrically
copper-plated, 6 mm thick, exposed edges ground and face corners
cased, guaranteed against silver spoilage for 15 years.

Size and location of mirrors shall be as indicated on Drawings.

2.05 GLAZING MATERIALS AND ACCESSORIES

A.

Glazing Gaskets: Dense elastomeric seal gaskets shall be continuous
neoprene or polyvinyl chloride extrusions, of 50 Shore A durometer
hardness plus or minus 5 complying with ASTM C 864.

Lock-Strip Gaskets: Conform to ASTM C 542, neoprene extrusions of
required size and shape. Frames fabricated with injection molded corners.
Provide with separate lock (zipper) strips, Shore A durometer 10 points
harder than gasket body.

Setting Blocks: Neoprene, EPDM or silicone blocks as required for
compatibility with glazing sealants, 80 to 90 Shore A durometer hardness.

Spacers: Neoprene blocks, 40 to 50 Shore A durometer hardness, self-
adhesive on one face only; compatible with sealant used. Use EPDM
spacers for units set with silicone glazing sealant.

Joint Cleaner, Primer and Sealer: As recommended by the glazing
manufacturer.

Compressible Filler Rod: Closed-celled or a waterproof-jacketed rod stock
of synthetic rubber or plastic foam, compatible with sealants used, flexible
and resilient, with 34.5 to 68.9 kPa compression strength for 25 percent
deflection.

Preformed Butyl-Polyisobutylene Glazing Tape: Provide manufacturer's
standard solvent-free butyl-polyisobutylene formulation with a solids
content of 100 percent; complying with AAMA A 804.1; in extruded tape
form; non-staining and non-migrating in contact with nonporous surfaces;
packaged on rolls with a release paper on one side; with or without
continuous spacer rod as recommended by manufacturers of tape and
glass for application indicated.

Sealants: Conform to Section 07900 - SEALANTS.

3. PART 3 - EXECUTION

3.01

PREPARATION
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3.02

A.

Clean glazing channels, stops and other framing members to receive
glazing materials of obstructions and deleterious substances which might
impair the work. Remove coatings which are not firmly bonded to
substrates. Remove lacquer from metal surfaces where elastomeric
sealants are indicated for use. Comply with manufacturer's instructions for
final wiping of surfaces immediately before application of primer and
glazing media.

INSTALLATION

A.

General:

1. Unless otherwise shown or specified, comply with recommendations
and requirements of the FGMA Glazing Sealing Systems Manual
and Glazing Manual. For the installation of all glass comply with
glass manufacturer's and glazing materials manufacturer's written
instructions and recommendations.

2.  Provide watertight and airtight installation of each piece of glass, so
as to withstand temperature changes and wind loading normal at the
site.

3. Operating sash and doors shall withstand impact loading without failure
of any kind including loss or breakage of glass, failure of sealants or
gaskets to remain watertight and airtight, and deterioration of glazing
materials.

4. All butt-joint glazing according to the glass manufacturer's
recommendations.

Inspection:

1. Inspect each piece of glass immediately before installation. Do not
install any pieces which are improperly sized or have damaged
edges, scratches or abrasion or any other evidence of damage.

2. Use suction cups to shift glass units within openings; do not drift glass
with pry bars. Remove labels from glass immediately after
installation.

Setting Blocks:

1. Locate setting blocks at sill rabbet one-quarter in from each end of the
glass, unless otherwise recommended by the glass manufacturer.

2. Use blocks of proper size to support the glass in accordance with
manufacturer's recommendations. Set blocks in thin course of
sealant which is acceptable.

Spacers:
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1. Provide spacers for all glass sizes larger than a combined total of 1.27
m or more for any two adjacent sides to separate glass from stops,
except where continuous glazing gaskets are provided.

2. Locate spacers no farther than 600 mm apart and no closer than 300
mm to a corner. Place spacers opposite one another. Make bite of
spacer on glass a nominal 6 mm or greater.

E. Set units of glass in each series with uniformity of pattern, draw, bow and
similar characteristics.

F. Provide compressible filler rods or equivalent back-up material, as
recommended by sealant and glass manufacturers, to prevent sealant
from extruding into glass channel weep systems and from adhering to
joints back surface as well as to control depth of sealant for optimum
performance, unless otherwise indicated.

G. Sealants:

1. Force sealants into glazing channels to eliminate voids and to ensure
complete bond of sealant to glass and channel surfaces.

2. Tool exposed surfaces of sealants to provide a substantial "wash" away
from glass. Install pressurized tapes and gaskets to protrude slightly
out of channel, so as to eliminate dirt and moisture pockets.

3. For further requirements refer Section 07900 - SEALANTS.

H. Glazing Gaskets:

1. Miter-cut and seal joints of glazing gaskets in accordance with
manufacturer's written instructions.

l. Lock-Strip Gaskets:
1. Comply with gasket manufacturer's written instructions and
recommendations. Miter-cut corners of loose zipper strips slightly

longer to provide permanent compression at joints.

2. Use special tool to install and remove filler strips; lubricate in
accordance with manufacturer's instructions.

3. Comply with glass manufacturer's written instructions for the use of
setting blocks, liquid or tape sealants, and weep holes in the glazing
recess of lock strip gaskets.

3.03 PROTECTION AND CLEANING

A. Protect glass from breakage immediately upon installation by use of
crossed streamers or ribbons attached to framing and held away from
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glass. Do not apply markings to surfaces of glass. Remove nonpermanent
labels and clean surfaces.

B. Protect glass from contact with contaminating substances resulting from
construction operations. Cover glass as required to protect it from
additives that might abrade the glass surface. If, despite such protection,
contaminating substances do come into contact with glass, remove
immediately by method recommended by glass manufacturer.

C. Remove and replace glass which is broken, chipped, cracked, abraded or
damaged in other ways during construction period, including natural
causes, accidents and vandalism.

D. Maintenance: Maintain glass in a reasonably clean condition during
construction.

E. Cleaning: Wash glass on both faces not more than 4 days prior to
acceptance. Comply with instructions and recommendations of the glass

manufacturer and glazing materials manufacturer for cleaning in each
case.

END OF SECTION

SECTION 09200

LATH AND PLASTER
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1. PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Plaster accessories including metal lath and plastering beads as well as
control joints.

B. Cement plaster.
C. Gypsum Plaster.
D. Decorative fiber Reinforced Gypsum Units.
E. Sand-cement screed.
1.02 REFERENCES

A. ASTM - American Society for Testing and Materials

ASTM A 109 Specification for Steel, Carbon, Cold-Rolled Strip

ASTM A 570 Specification for Steel, Sheet and Strip, Carbon, Hot-
Rolled, Structural Quality

ASTM C 28 Specification for Gypsum Plasters
ASTM C 29 Test Method for Unit Weight and Molds in Aggregate
ASTM C 35 Specification for Inorganic Aggregates for Use in

Gypsum Plaster
ASTM C 61 Specification for Gypsum Keene's Cement
ASTM C 150 Specification for Portland Cement
ASTM C 206 Specification for Finishing Hydrated Lime

ASTM C 472 Test Method for Physical testing of Gypsum Plasters
and Gypsum concrete

ASTM C 841 Specification for Installation of Interior Lathing and
Furring

ASTM C 842 Specification for Application of Interior Gypsum Plaster
ASTM C 847 Specification for Metal Lath

ASTM C 926 Specification for Application of Portland Cement-Based
Plaster
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B.

ANSI - American National Standards Institute Inc.

ANSI A42.1 Gypsum Plastering

ANSI A42.3 Lathing and Furring for Portland Cement and Portland
Cement-line, Exterior (Stucco) and Interior

ANSI A42.4 Specification for Interior Lathing and Furring

ML/SFA - Metal Lathing/Steel Framing Association

ML/SFA Specification for metal lathing and furring

1.08 SUBMITTALS

A.

B.

Manufacturer's Certificates: Submit manufacturer's certificates showing
compliance with the specified material requirements and installation and
workmanship instructions.

Samples: Submit 300 mm long samples of the proposed accessories.

1.04 TRANSPORTATION, HANDLING AND STORAGE

A

Except for sand and water, deliver materials to the site in sealed
containers or bags fully identified with manufacturer's name, brand, type
and grade. Store materials in a dry, well-ventilated space, under cover,
off the ground, and away from surface subject to dampness or
condensation.

Deliver accessories in their original containers bearing the name of the
manufacturer and production identification.

1.05 QUALITY ASSURANCE

A.

Allowable Tolerance for Finished Work: For flat surfaces, do not exceed 3
mm in 3 meters for bow or warp of surface and for plumbness or level.

Mock-up Installation: Prior to installation of plaster work, provide sample
mock-up panels using materials specified for final work. Build sample
panels at site, of full thickness and approximately 1.2 x 1.2 m.

Demonstrate the proposed range of color, texture and workmanship to be
expected in the completed work, and submit to the Engineer for review.
Retain sample panels construction as a standard for judging completed
plaster work. Do not alter, move or destroy sample panel until plastering
work is completed. Provide a sample panel for interior and exterior
portland cement plaster and plaster on metal lath.
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1.06 JOB CONDITIONS

A.

B.

Protection:

1.

General: Protect contiguous work from moisture deterioration and
soiling, which may result from plastering operations. Provide
temporary covering and whatever other provisions may be
necessary to minimize harmful spattering of plaster on other work.

Finished door and window frames and other surfaces which do not
receive a plaster finish shall be well protected during plaster
application.

Environmental Conditions:

1.

General: Protect plaster against uneven and excessive evaporation
and from strong flows of dry air, both natural or artificial. Apply and
cure plaster as required by climatic conditions to prevent rapid dry-
out. Provide suitable coverings, moist curing, barriers to deflect
sunlight and wind, or combination of these as required.

Ventilation: Provide adequate ventilation to properly dry interior
plaster during and subsequent to its application.

2. PART 2 - PRODUCTS

2.01 PLASTER ACCESSORIES

A.

Galvanized steel furring, lathing and other plaster accessories shall
conform to the material provisions of ASTM C 841 and ANSI A42.3.
Plaster accessories shall include but not limited to the following:

1.

Metal Corner Beads: Fabricated from galvanized sheet, 5 mm radius
bead with 38 mm wide expanded type flanges.

Strip Reinforcement: Smooth edge strips of expanded metal lath
fabricated from galvanized steel sheet, with uncoated steel painted
after fabrication.

Casing Beads: Square-edged style, with short or expanded flanges
to suit kinds of plaster bases galvanized steel.

Curved Casing Beads: Square-edged style, fabricated from
aluminum coated with clear plastic, preformed into curve of radius
indicated on the Drawings.

Control Joints: Prefabricated, galvanized steel one-or two-piece type
as required. Provide removable protective tape on plaster face of
control joints.
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6. Metal Corner Reinforcement: Expanded large mesh diamond lath
fabricated from welded wire mesh from 1.2 mm diameter galvanized
wire, specially formed to reinforce corners of portland cement plaster
where exposed while allowing full plaster encasement.

7. Expanded Metal Lath: Galvanized steel diamond mesh complying
with ASTM C 847 and shall have a minimum weight of 1.85 kg/m?2.

Coordinate the depth of accessories with the thickness and number of
plaster coats required in accordance with the manufacturer's
recommendations and as directed by the Engineer.

2.02 PORTLAND CEMENT PLASTER

A.

Portland cement plaster shall have a minimum thickness of 20 mm in a
double coat provided using but not limited to the following materials:

1. Base Coat Cement: Portland cement, conforming to ASTM C 150,
Type I.

2.  Finish Coat Cement: Portland cement, conforming to ASTM C 150,
Type I.

3.  Factory-Prepared Finish Coat: Manufacturer's standard product
requiring only the addition of water; white in color unless otherwise
indicated.

4. Lime: Special hydrated lime for finishing purposes, conforming to
ASTM C 206, Type S.

5. Sand Aggregate for Base Coat: Conform to the requirements of
ASTM C 897.

6. Aggregate for Finish coat: Conform to ASTM C 897, manufactured
or natural sand, white in color or as required to match the Engineer
sample.

7.  Water for Mixing and Finishing Plaster: Potable, free of substances,
capable of affecting plaster set or of damaging plaster, lath or
accessories.

8. Bonding Agents: Conform to ASTM C 932.

Portland cement plaster mixes and compositions:

1. General: Comply with ASTM C 926 for portland cement plaster base
and finish coat mixes as applicable to plaster bases, materials and

other requirements indicated. Submit samples of materials used for
the approval of the Engineer as well as mix design.
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Base Coat: Proportion materials for respective base coats in parts
by volume for cementitious materials and in parts by volume for sum
of cementitious materials for aggregates to comply with following
requirements for each method of application and plaster base as
required. Adjust mix proportions indicated herein within the limits
specified to attain workability as follows:

a. Two-coat Work over Concrete Unit Masonry: Base coats shall
be one part portland cement: 3/4 to 1 1/2 parts lime : 3 to 4
parts sand.

Finish Coat: Proportion materials for finish coats in parts by volume
for cementitious materials for aggregates with one part portland
cement: 3/4 to 1 1/2 parts lime, 3 parts sand or one part portland
cement, one part masonry cement, 3 parts sand, or as required.

2.03 GYPSUM PLASTER (FOR INTERNAL PLASTERING)

A

Gypsum Plaster Materials:

1.

5.

Base Coat Plaster: Conform to ASTM C 28, ready-mixed gypsum,
high strength gypsum neat plaster with minimum average dry
compressive strength of 19.3 MPa according to ASTM C 472 for a
mix of 45 kg plaster and 0.19 m® of sand.

Finish Coat Plaster: Ready-mixed gypsum finished plaster,
manufacturer's standard mill-mixed gauged interior finish or high-
strength gypsum gauging plaster, conforming to ASTM C 28, with a
minimum average dry compressive strength of 34.5 MPa according
to ASTM C 472 for neat mix.

Lime: Conform to ASTM C 206, hydrated lime, Type S, for finishing
purposes, unless otherwise indicated.

Aggregates for Base Coat: Conform to ASTM C 35, sand aggregate,
unless otherwise indicated.

Bonding Agent: Conform to ASTM C 631.

Gypsum plaster mixes and compositions:

1.

Plaster Base Coat Compositions: Comply with ASTM C 842 and
manufacturer's directions for gypsum plaster base coat proportions
which corresponds to application and plaster bases as indicated
below:

a. Three-coat Work Over Metal Lath: Scratch and brown coats of
high strength gypsum gauging plaster with job-mixed sand.

b. Two-Coat Work Over Unit Masonry and Concrete: Base coats
of gypsum neat plaster with job-mix sand.
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2.

Finish Coat: Proportion materials for finish coat to comply with
ASTM C 842 for type of finish coat and texture required.

2.04 DECORATIVE FIBER REINFORCED GYPSUM UNITS

A. Fiber reinforced gypsum units: Pre-fabricated using un-layered spray lay-
up procedures and combined with high strength gypsum plaster
formulated specially for combination with glass fibers with no special
additives. Fabricate units to the shapes, sizes and of the required
thickness in accordance with detailed shop Drawings approved by the
Engineer.

B. Embeds and inserts: Non-combustible and metal components shall be
zinc coated or galvanized.

C. Miscellaneous Materials:

1.

Fasteners: Self-drilling, self tapping type drywall screws, length as
required for each assembly.

Wire Hangers: Minimum 12 gage galvanized steel wire.

Joint Treatment: Conform to ASTM C 475; type as recommended by
the manufacturer. Joint Tape shall be perforated type. Joint
compound shall be ready mix vinyl-type for interior use. Provide
bedding and topping type compounds.

Adhesives: Construction type, as recommended by the
Manufacturer.

D. Fabrication:

1.

Construct molds for reinforced gypsum units of materials to result
smooth, finished products conforming to sizes and shapes indicated
on Drawings.

Meter glass fiber and plaster slurry rates at spray head to achieve
the desired mix proportioned fiber glass content.

Machine spray conforming to the Manufacturer's standards for multi-
directional, chopped fibers.

Imbed wire hanger inserts in matrix to develop full strength.
Remove units from molds and repair surface imperfections. Cure

units in accordance with the Manufacturer's standards. Units final
surface shall be primer ready.

2.05 SAND CEMENT SCREED
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A.

Sand cement screed shall be composed of a mixture of Portland Cement
type |, natural sand, crushed stone or a combination of them, as well as
water and other additives as indicated on Drawings and as required by the
Engineer.

Submit the design mix for the Engineer approval. Screed shall have
thickness indicated on Drawings.

Test screed for a minimum compressive strength of 22 MPa after 28
days.

Where indicated on drawings, provide epoxy coat hardner as per section
09900 — Painting, epoxy coat material shall be applied accordance with
epoxy coat manufacturer instructions and recommendations. Epoxy coat
shall be subject to approval of the Engineer.

Where indicated on drawings, provide epoxy screed anti corrosion top
layer 25 mm thick, epoxy screed material shall be compatible with
substrate and shall be applied accordance with epoxy screed material
manufacturer instructions and recommendations. Epoxy screed material
shall be subject to approval of the Engineer.

3. PART 3 - EXECUTION

3.01 INSTALLATION OF LATHING AND FURRING - GENERAL

A

Install interior lathing and furring materials indicated for plaster to comply
with ASTM C 841.

Install lathing and furring materials indicated for Portland cement plaster
to comply with ANSI A42.3.

Install supplementary framing, blocking, and bracing at terminations of
work for support of fixtures, equipment services, heavy trim, grab bars,
toilet accessories and similar work in accordance with details indicated on
Drawings or approved shop drawings.

Isolation: Where lathing and metal support system abuts building
structure horizontally, and where partition/wall work abuts overhead
structure, isolate the work from structural movement sufficiently to prevent
transfer of loading into the work from the building structure. Install slip or
cushion type joints to absorb deflections but maintain lateral support.

Frame both sides of control and expansion joints independently, and do
not bridge joints with furring and lathing or accessories.

3.02 INSTALLATION OF CEILING SUSPENSION SYSTEMS

A

Coordinate installation of ceiling suspension system with installation of
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overhead structural systems, ducting and catwalks to ensure that inserts
and other structural anchorage provisions have been installed to receive
ceiling hangers in a manner that will develop their full strength and at
spacings required to support ceiling.

Furnish concrete inserts, and other devices indicated, to other trades for
installations well in advance of time needed for coordination with other
work.

Attach hangers to structure above ceiling to comply with ML/SFA -
Specifications for Metal Lathing and Furring as well as with referenced
standards.

Install ceiling suspension system components of sizes and spacings
indicated but not in smaller sizes or greater spacings than that required by
the referenced lathing and furring installation standards.

3.03 METAL LATHING

A

Install expanded metal lath for the applications where plaster base coats
are required. Provide appropriate type, configuration and weight of metal
lath selected from materials required which comply with referenced lathing
installation standards.

3.04 INSTALLATION OF PLASTERING ACCESSORIES

A.

General: Comply with referenced lathing and furring installation standards
for provision and location of plaster accessories of type indicated. Miter or
cope accessories at corners; install with tight joints and in alignment.
Attach accessories securely to plaster bases to hold accessories in place
and alignment during plastering.

Accessories:

1.  Corner Beads: Install at external corners.

2.  Casing Beads: Install at terminations of plaster work, except where
plaster passes behind and is concealed by other work and where
metal screed, bases or metal frames act as casing beads.

3. Control Joints: Install at locations indicated, or if not indicated, at
spacings and locations required by referenced standard and
recommended by plaster manufacturer and approved by the
Engineer.

4, Corner Reinforcement: Install at external corners.

3.05 PLASTER APPLICATION

A

Prepare monolithic surfaces for bonded base coats and use bonding
compound or agent to comply with requirements of referenced plaster
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3.06

application standards for conditioning of monolithic surfaces.

Tolerances: Do not deviate more than 3 mm in 3000 mm from a true
plane in finished plaster surfaces, as measured by a 3000 mm
straightedge placed at any location on surface.

Grout hollow metal frames and similar work occurring in plastered areas,
with base coat plaster material, and prior to lathing where necessary.
Except where full grouting is indicated or required for fire-resistance
rating, grout 150 mm lengths at each anchorage.

Sequence plaster application with the installation and protection of other
work, so that neither will be damaged by the installation of the other.

Plaster finish with metal frames and other built-in metal items or
accessories which act as a plaster ground, unless otherwise indicated.
Where plaster is not terminated at metal by casing beads, cut base coat-
free from metal before plaster sets and groove finish coat the juncture
with metal.

Apply thickness and number of coats of plaster as indicated or as required
by referenced standards, and as per manufacturer's recommendations.

1. Cement Plaster: Base coat shall be 20 mm thick for concrete and
CMU. Finish coat shall be 3 mm.

2. Gypsum Plaster (for internal use): Base coat shall be 12 mm thick.
Finish coat shall be 3 mm.

Concealed Plaster: Where plaster application will be concealed by wood
panelling, above suspended ceilings and similar locations, finish-coat may
be omitted. Where plaster application will be concealed behind cabinets
and similar furnishings and equipment, apply finish-coat. Where plaster
application will be used as a base for adhesive application of tile and
similar finishes, omit finish-coat and coordinate thickness with overall
dimension as shown and comply with tolerances specified.

FIBER REINFORCED GYPSUM UNITS

A.

Inspect adjacent construction for conditions that would prevent the
installation of the units.

Expansion and Control Joints: As recommended by the Manufacturer.

Install reinforced gypsum units true, plumb and level in accordance with
the Manufacturer's installation instructions.

Joint Finishing: Finish the joints carefully so as to avoid crowning in flat
joints.

Repair cracks and imperfections resulting after installation.
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3.07 SAND-CEMENT SCREED

A.

Roughened the concrete slabs to receive screeding before hardening.
Clean and wet the hardened base surfaces, preferably overnight prior to
laying of screeds.

Batch accurately aggregates and cement by weight at a ratio of cement-
aggregate ranging from 1-3 to 1-4.5. Mix screeding material mechanically.

Lay and finish the screed mix carefully to true levels and correct heights
for the required thickness. Tolerance in level over a 2 m length shall not
exceed plus or minus 3 mm.

Provide adequate means of curing to prevent rapid drying of screed as
directed by the Engineer.

3.08 CUTTING AND PATCHING

A.

B.

Cut, patch, point-up and repair plaster as necessary to accommodate
other work and to restore cracks, dents and imperfections. Repair or
replace work to eliminate blisters, buckles, excessive crazing and check
cracking, efflorescence and similar defects, and where bond to the
substrate has failed.

Sand smooth-trowelled finishes lightly to remove trowel marks and arises.

3.09 CLEANING AND PROTECTION

A.

Remove temporary protection and enclosure of other work. Promptly
remove plaster from door frames, windows, and other surfaces which are
not to be plastered. Repair floors, walls and other surfaces which have
been stained or otherwise damaged during the plastering work. When
plastering work is completed, remove unused materials, containers and
equipment and clean remove unused materials, containers and
equipment and clean floors of plaster debris.

Provide final protection and maintain conditions which ensure plaster work
being without damage or deterioration at the time of substantial
completion.

END OF SECTION

SECTION 09310

CERAMIC TILES
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1. PART 1 - GENERAL

1.01 SECTION INCLUDES
A.  Ceramic and tiles for walls and/or floors as indicated on Drawings.
B. Miscellaneous materials including tile adhesive, grout, and sealants.
1.02 REFERENCES

A. ANSI - American National Standards Institute:

A108.1 Installation of Glazed Wall Tiles

A108.4 Ceramic Tiles |Installed with Water-Resistant Organic
Adhesives

A118.1 Dry-Set Portland Cement Mortar
A118.2  Conductive Dry-Set Portland Cement Mortar

A118.3  Chemical-Resistant, Water Cleanable Tile-Setting and
Grouting Epoxy

A118.6  Ceramic Tile Grouts
E136.1  Organic Adhesive for Installation of Ceramic Tiles
A137.1 Standard Specification for Ceramic Tiles

B. ASTM - American Society for Testing and Materials:

ASTM C 150  Specification for Portland Cement
ASTM C 206  Specification for Finishing Hydrated Lime

C. TCA -Tile Council of America:

TCA 137.1 Standard Specification for Ceramic Tile
TCA Handbook for Ceramic Tile Installation
1.03 SUBMITTALS

A. Complete set of samples of manufacturer's standard products for color
selection.

B.  Certification from manufacturer of tile certifying the following:

- Materials provided are suitable for intended use.
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- Materials meet or exceed appropriate ANSI Standard.
C. Tile manufacturer's complete installation instructions.
D. Shop drawing layout showing the tile arrangements.
1.04 TRANSPORTATION, HANDLING AND STORAGE

A. Deliver materials in containers with labels legible and intact and
grade-seals unbroken. Store material so as to prevent damage or
contamination.

1.05 QUALITY ASSURANCE

A. Variation in plane of sub-floor, including concrete fills: Not more than 6
mm in 3 meters from required elevation where portland cement mortar
setting bed is used and not more than 3 mm in 3 meters where dry-set
portland cement, and latex-portland cement mortar setting beds and
chemical resistant bond coats are used.

B. Variation in plane of wall surfaces and surface of scratch coat: Not more
than 6 mm in 2.40 meters from required plane where portland cement
mortar setting bed is used and not more than 3 mm in 2.40 meters where
dry-set or latex-portland cement mortar or organic adhesive setting
materials are used.

2. PART 2 - PRODUCTS

2.01 CERAMIC TILES
A. General:

1. Ceramic tiles shall have a standard grade quality in accordance with
the Grade Specifications of ANSI A137.1 or DIN 18166 or BS 1286.

2.  Unless otherwise indicated, minimum requirements for ceramic wall
and floor tiles shall be Grade-1, best quality glazed tiles, 6 mm thick
for walls,8 mm thick for internal floors and 10 mm thick for external
floors.

3. Accessories: Provide the necessary manufacturer's standard trims
and half pieces required for the complete installation.

4. Tile Manufacturer, Selection and Size: Ceramic tiles selection and
size as shown on Drawings; color and pattern shall be as indicated
on Drawings and as approved by the Engineer.

2.02 CERAMIC WALLS AND FLOORS:
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Description: Provide glazed ceramic tiles for walls and glazed, non-slip,
ceramic tiles for floors. The tiles shall be fully-fired vitrified clay from
selected raw materials to the most rigorous quality control standards.

Technical Characteristics:

Water absorption : 0-2.0%

Density : 2.25-2.35 g/cm3
Bending strength : 300-350 kg/cm?3
Glazed surface hardness : 6-9 (mohs)

2.03 MISCELLANEOUS MATERIALS

A

General:

1. Mortar and Grout Materials: Conform to ANSI A108.1 and A108.2.
Mixture of Portland Cement: Sand for floors shall be roughly in
proportions of 1 : 6, and for walls shall be Portland Cement : Sand :
Hydrated Lime roughly in proportions ranging from 1:5:1/2to 1: 7: 1.

2.  Color Pigment: Manufacturer's standard mineral oxides, unaffected
by lime cement or weathering. Use only when required for selected
grout color. Color shall be as selected and approved by the
Engineer.

Setting Mortar: Portland cement and sand mixed with liquid latex mortar
additive to form high strength thin set mortars with chemical and shock
resistance properties. Setting mortar composition and mix shall be as
recommended by the manufacturer.

Organic adhesive: As recommended by the manufacturer for areas
requiring prolonged water resistance, shall be type 1, ANSI A 136.1.

Grouting material: Latex-portland-cement, ready-mixed and as
recommended by the ceramic tile manufacturer.

Sealants: Elastomeric type, in conformance with the requirements
specified in Section 07900 - SEALANTS.

3. PART 3 - EXECUTION

3.01

GENERAL
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A.

Installation of floor and wall tiles shall comply with the requirement of
ANSI A108.1 through A108.6 and the TCA Handbook for Ceramic Tile
Installation, unless otherwise indicated.

Protection and Curing:

1. Spaces in which tile is being set shall be closed to traffic and other
work. Keep closed until tile is firmly set. Protect tile from damage.

2. Damp cure for at least 3 days; add dampness as needed to achieve
a hard cure.

Jointing Pattern:

1. Unless otherwise shown, lay tile in grid pattern. Align joints when
adjoining tiles on floor, base, walls and trim are the same size.
layout tile work and center tile fields both directions in each space or
on each wall area. Adjust as necessary to avoid use of widths less
than 1/2 tile at edge of walls. Provide uniform joints, not less than 5
mm and not more than 7 mm unless otherwise shown.

3.02 INSTALLATION OF WALL TILES

A.  Mortar Setting on Masonry Substrate
1.  Tiles shall be installed over masonry substrate with portland cement

mortar in accordance with ANSI A108.1.

2.  Finished mortar bed shall have a minimum thickness of 19 mm.

B. Setting Wall Tiles:

1. Tiles shall not be soaked prior to installation.

2.  Tiles shall be pressed firmly into freshly notched mortar and shall be
tapped and beaten to a true surface.

3. Joint width shall be determined by spacers on tile or by strings or
pegs if tile without spacers are used.

4. Tiles shall be pressed and beaten into place to obtain at least 80
percent coverage by mortar on back of tile, except for areas with
prolonged contact with water where coverage must be 100 percent.

5. Tiles shall be adjusted before initial set of mortar takes place.

C. Grouting Wall Tiles: Grouting shall be in strict accordance with the
manufacturer's recommendations and shall be cured as required to
produce a hard grout.

3.03 SEALING
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At all points where ceramic tiles abuts other materials, polyethylene
sheeting shall be installed as a waterproof cleavage membrane.

After tiles has set and cured, cleavage membrane shall be carefully cut
out and joint shall be sealed.

3.04 CLEANING AND PROTECTION

A.

Upon completion of placement and grouting, all ceramic tiles surfaces
shall be cleaned free of foreign matter.

1.  Glazed tiles surfaces shall be sponged and washed thoroughly joints
and finally polished with clean, dry clothes.

2. Unglazed tiles may be cleaned with cleaners and/or solvents
recommended by tile manufacturer after completion of installation.
Protect metal surfaces, cast iron and vitreous plumbing fixtures from
effects of cleaning materials. Flush surfaces with clean water before
and after cleaning.

Finished installation shall be maintained clean and free of cracked,
chipped, broken, unbonded or otherwise defective tile work.

Apply a protective clear sealer coai(s) for unglazed tiles. Number of coats
shall be as recommended by manufacturer. Protect installed tile work with
Kraft paper or other heavy covering during the construction period to
prevent damage.

Before final inspection, remove protective coverings and rinse neutral
cleaner from tile surfaces.

END OF SECTION

SECTION 09510

ACOUSTICAL CEILING
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1. PART 1 - GENERAL

1.01 SECTION INCLUDES
A.  Grid suspension system for acoustical ceiling.

B. Mineral fiber acoustical ceiling tiles as shown on the Drawings and as
specified in this section.

1.02 REFERENCES

A. ASTM - American Society for Testing and Materials

ASTM A 446 Steel Sheet, Zinc-Coated (Galvanized) by the Hot-
Dip Process, Structural Quality
ASTM A 525 Steel Sheet Zinc-Coated (Galvanized) by Hot-Dip
Process
ASTM A 614 Zinc-Coated (Galvanized) Carbon Steel Wire
ASTM C 423 Test for Sound Absorption of Acoustical
Materials in Reverberation Rooms
ASTM C 523 Light Reflectance of Acoustical Material
ASTM E 90 Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions
ASTM E 84 Test for Surface Burning Characteristics of Building
Materials
ASTM C 635 Specification for Metal Suspension Systems for
Acoustical Tile and Lay-In Panel Ceilings
ASTM C 636 Recommended Practice for Installation of Metal
Ceiling Suspension System for Acoustical Tile and
Lay-In Panels
ASTM C 637 Tests for Strength Properties of Prefabricated

Architectural Acoustical Materials

B. UL - Underwriters Laboratories, Inc.

UL Fire Resistance Directory
1.03 SUBMITTALS

A.  Samples of grid system components and ceiling tiles.
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1.04

1.05

1.06

1.07

B. Certification that the components meet the requirements and tests
specified.

TRANSPORTATION, HANDLING AND STORAGE

A. Deliver acoustical ceiling units to project site in original, unopened
packages and store them in fully enclosed space where they will be
protected against damage from humidity, direct sun light, surface
contamination, and other causes. Handle acoustical ceiling units carefully
to avoid chipping edges or damaging units in any way.

WARRANTY

A.  Submit written guarantee signed by the contractor and manufacturer for 2
years from the date of substantial handover. Guarantee shall cover repair
and replacement of defective material and workmanship.

QUALITY ASSURANCE

A. Engage an experience installer who has successfully completed
acoustical ceilings similar in material, design and extent to that indicated
for the Project.

PROJECT CONDITIONS

A. Do not install acoustical materials unless temperature and humidity
conditions closely approximate the interior conditions which will exist when
the building is occupied. Maintain temperature and humidity conditions
during and after installation. Plastering , concrete and terrazzo work
(including grinding) shall be complete dry. Windows and doors shall be in
place and glazed.

2. PART 2 - PRODUCTS

2.01

SUSPENSION SYSTEM

A. General: Ceiling tile manufacturer's standard suspension system
fabricated of cold-rolled hot-dipped galvanized sheet steel components
providing minimum 170 g/m? zinc coating conforming BS 2989 or ASTM A
653. System shall be designed and fabricated to meet the requirements of
ASTM C 635 or equivalent BS standards. Finish shall be electro-statically
applied powder coated polyester paint, white color or as approved by the
Engineer.

B. Hanger Wires: Galvanized steel wires, pre-stretched, not less than 2 mm
diameter.
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Hanger Wire Anchors: Drill-in type as approved by the Engineer.

Accessories: Edge Moldings, hold-down clips and other necessary
accessories shall be provided in accordance with the Engineer selection
and approval.

2.02 ACOUSTICAL CEILING TILE

A.

Acoustical ceiling tiles shall be of mineral fiber of modular design and
sizes and shall be of size 600 x 600 x 19 mm thick, unless otherwise
indicated on the drawings. Tiles shall be fit the pattern as shown on the
drawings. Mineral fiber tiles conforming to BS 476, Class O/ Class 1 or
ASTM E 1264 or Federal Specifications FS-SS-S-118B, Type I, form 1
units; Class A; STC Range of 34-40 dB; NRC from 0.50 to 0.70; density of
240-260 kg/m*; RH of 90%; Flame Spread of 0-25 and Smoke Developed
0-50 in accordance with ASTM E 84 or equivalent standards.

- Finish: Factory-applied washable white finish or as shown in
drawings and approved by the Engineer, with light reflectance value
of LR over 75 percent.

Access Hatches: Provide manufacturer standard access hatches which
are designed specially for the acoustical ceiling systems. Provide the
access hatches with complete features including door locks, frames,
pivots, metal trims and gaskets.

3. PART 3 - EXECUTION

3.01 INSTALLATION

A

The installation of all acoustical ceiling work covered in this section shall
be done by a qualified subcontractor for acoustical ceiling systems work
recommended by the manufacturer, having at least 5 years experience in
successfully completed projects.

3.02 SUSPENSION SYSTEM

A.

Installation of suspension system shall be in accordance with BS 8290 or
ASTM C 636 and in accordance with manufacturer's directions.

Rough Suspension:

1. Space hanger wires at 1200 mm on centers, each direction.
Supported from structural angle runners by looping and wire-tying.

2.  Hangers shall be installed at ends of each suspension member and
at light fixtures, 150 mm from vertical surfaces.
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3.  Wires shall not be splayed more than 125 mm in a 1200 mm vertical
drop.

4.  Wire shall be wrapped a minimum of three times horizontally, turning
the ends upward.

System shall be level within tolerance specified and parallel with walls.

Wall moldings shall be installed at intersection of suspended ceiling an
vertical surfaces.

1. Corners shall be mitered where wall moldings intersect or corner
caps shall be installed in lieu thereof.

2. Continuous ribbon of acoustical adhesive or caulking compound
shall be applied on vertical web.

3. Attachment to vertical surface shall be by means of mechanical
fasteners.

3.03 CEILING TILES

A

B.

C.

Installation of acoustical ceilings shall not begin until the building has been
closed to weather with Relative Humidity not more than 70 percent.

Ceiling tiles shall be in a levelled plane and in straight line courses.

Provide cutting and patching for the passage of materials of other trades.

3.04 CLEANING

A

Clean exposed surfaces of acoustical ceiling including trims, edges,
moldings and suspension members. Comply with manufacturer's
instructions for cleaning and touch-up of minor finish damage. Remove
and replace work which cannot be successfully cleaned and repaired to
permanently eliminate evidence of damage.

END OF SECTION

SECTION 09545

METAL CEILING
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1. PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Pan metal systems shown on the Drawings and as specified in this
section.

1.02 REFERENCES

A. ASTM - American Society for Testing and Materials

ASTM C 635 Metal Suspension Systems
ASTM C 636 Installation of Metal Ceiling Suspension Systems
1.03 SUBMITTALS

A.  Product Data: Submit Manufacturer's technical data for the metal ceiling
components and the related suspension system showing compliance with
the requirements specified herein.

B. Shop Drawings: Submit shop drawings indicating grid layout, related
dimensions, and junctions with other work or ceiling finishes,
interrelationship of mechanical and electrical items related to system.

C. Samples: Submit samples of the ceiling components for the Engineer's
review and selection of color and texture.

1.04 TRANSPORTATION, HANDLING AND STORAGE

A. Conform to the Manufacturer's requirements and recommendations for
transportation, handling and storage.

1.05 QUALITY ASSURANCE

A. Job Mock-Up: Prior to the installation of metal ceiling work, erect one
sample, 1500 x 1500 mm as directed by the Engineer. Obtain the
Engineer's approval of the mock-up before proceeding with installation.
Retain mock-up during construction as a standard for judging completed
metal ceiling work.

2. PART 2 - PRODUCTS

2.01 GENERAL METAL CEILING
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A.

B.

Suspension System (for Metal Pan Ceiling Panels):

1. Manufacturer's standard spring-T concealed grid clip-in type
suspension system manufactured from electro-galvanized mild steel
comprising of channels to which secondary spring tees are attached,
and shall be providing a firm grip for the ceiling panels.

Metal Ceiling Panels:

1. Metal Pan Ceiling Panels: Manufacturer's standard panels
manufactured from electro-galvanized mild steel with an electro-
statically factory applied finish comprising minimum 60 microns of
powder coated polyester paint, satin finish, white color. 600 x 600
mm panels formed to snap on and be securely retained on carriers
without separate fasteners. Ceiling panels shall have following

characteristics:

- Humidity Resistance 1 90%

- Light Reflectance 1> 90%

- Fire Performance : Class 0/Class 1 (BS 476)

3. PART 3 - EXECUTION

3.01 INSTALLATION

A

Install metal ceiling system in accordance with manufacturer's written
instructions to produce finished ceiling to the tolerances specified herein,
free of warped, soiled, or damaged grid, panels and other components.

Coordinate location of hangers with other work. Verify layout of hangers
and locate to accommodate fittings and units of equipment placed after
installation of ceiling system.

Where ducts or other equipment prevent regular spacing of hangers,
reinforce nearest adjacent hangers and related carrying channels required
to span the distance.

Install hangers/inserts in coordination with overhead work and provide
additional hangers/inserts as required.

Hang independently of walls, columns, ducts, pipes and conduits. Where
carrying members are spliced, avoid visible displacement of longitudinal
axis or face plane of adjacent members.

Install ceilings in accordance with the final reflected ceiling layout and
symmetrical in both directions from the center line of the area.
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G.

Support fixture loads by supplementary hanger located within 152 mm of
each corner when weight of fixture causes the dead load to exceed the
deflection capability. Support the fixtures independently.

Install angle moldings at intersection of ceiling and vertical surfaces, using
maximum lengths, true and level. Miter all corners.

3.02 TOLERANCE

A. Install ceiling system in a manner capable of supporting superimposed

loads with maximum permissible deflection of 1/360 of span
and a maximum surface deviation of 3 mm in 3000 mm.

3.03 ADJUSTING, CLEANING AND PROTECTION

A

Adjust sags or twists which develop in the ceiling system. Replace
damaged or faulty parts.

Clean exposed surfaces of metal ceilings, including trims, edge moldings
and suspension members. Comply with manufacturer's instructions for
cleaning and touch-up of minor finish damage. Remove and replace work
which cannot be successfully cleaned and repaired to permanently
eliminate evidence of damage.

Protect metal ceilings, maintaining such temperature and humidity
limitations and dust control, that the work will be without damage and
deterioration till the date of substantial completion of the Project.

END OF SECTION

SECTION 09600

STONE WORK
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1.

PART 1 - GENERAL

1.01

1.02

1.03

1.04

SECTION INCLUDES

Furnishing and installation of all interior and exterior stone work including
cladding, capping, flooring, stairs and counters as indicated on the drawings
and as specified in this section including the following:

A.  Marble for floors and walls including matching base.

B.  Granite for floors and walls including matching base.

C. Stone for floors and walls including matching base.

D. Anchors and attachments, setting materials, grouts, and accessories
related to marble, granite and stone works.

SUBMITTALS

A. Product Data: Submit manufacturer's technical data for the type of
marble, granite and stone as well as accessories and other manufactured
products required.

B. Samples: Submit samples in the form of sets for each color, grade, finish,

type and variety of materials required. Sample size shall be 600 x 600
mm. Include 2 or more samples in each set showing full range of
variations in appearance and characteristics to be expected in the
completed work also submit samples of fixing devices and joint sealants
for the approval of the Engineer.

PRODUCT DELIVERY, STORAGE AND HANDLING

A. Protect marble, granite, stone, mortar materials and accessories during
storage and construction against moisture, soiling, staining and physical
damage.

B. Handle marble, granite, and stone tiles in a manner to prevent chipping,
breakage, soiling or any other damage.

C. Store marble, granite and stone tiles on wood skids or pallets covered
with a waterproof non-staining membrane.

QUALITY ASSURANCE

A. Single Source Responsibility: Obtain each color, grade, finish, type and
variety of marble, granite and stone from a single quarry, approved by the
Engineer.

B. Execute the work under this Section through a specialized firm approved
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by the Engineer and having at least 5 years experience in successful
projects.

2. PART 2 - PRODUCTS

2.01 MARBLE

A

Marble - General: Marble for flooring as well as stairs treads and risers
shall be cut from sound stock with even texture, shade, marking, free from
imperfections and as approved by the Engineer.

1. Type, size, color, texture and finish of marble shall be as indicated
on Drawings and as approved by the Engineer.

2. Obtain marble from one quarry with consistent color range and
texture throughout the work.

Marble for Wall Cladding, Bases and Flooring: Unless otherwise indicated
on Drawings, marble shall be 20 mm thick, length and width dimensions
of individual slabs within plus or minus 1 mm, thickness within 2 mm from
those specified.

Marble for Stair Treads and Risers: Unless otherwise indicated on
Drawings, marble shall be 30 mm for treads with non-slip nosing and 20
mm for risers.

Marble for Counter Cladding and Tops: Thickness shall be as indicated
on Drawings with exposed rounded and polished edges and matching
splash back.

2.02 GRANITE

A

Granite - General:

1. Type, size, color, texture and finish of granite shall be as indicated
on Drawings and as approved by the Engineer.

2.  Provide granite of the highest density available for the particular type
selected.

3. Obtain granite from one quarry with consistent color range and
texture throughout the work.

Provide granite to the shapes and sizes indicated on the Drawings with
length and width dimensions of each individual slab within plus or minus 1
mm and thickness within 2 mm from those specified.

Unless otherwise indicated, granite tiles thickness for wall cladding, bases
and floor tiles shall 20 mm.
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F.

Granite for stair treads and risers shall be of sizes as indicated on
Drawings, thickness not less than 20 mm for treads with non-slip nosing
and 20 mm for risers.

Granite for Counter Cladding and Tops: Thickness shall be as indicated
on Drawings with exposed rounded and polished edges and matching
splash back.

Granite shall be laid with matching grain and color.

2.03 Stone

A

General: Stone for flooring, wall cladding as well as stairs treads and
risers shall be cut from sound stock with homogenous color, texture, free
from imperfections and as approved by the Engineer.

1. Type, size, color, texture and finish of stone shall be as indicated on
Drawings and as approved by the Engineer.

2. Obtain stone from one quarry with consistent color range and
texture throughout the work.

Stone for Wall Cladding, Bases and Flooring: Unless otherwise indicated
on Drawings, stone shall be 50 mm thick, length and width dimensions of
individual slabs within plus or minus 2 mm, from those specified.

Stone for Stair Treads and Risers: Unless otherwise indicated on
Drawings, stone shall be 40 mm for treads with non-slip nosing and 30
mm for risers.

Stone for Counter-Tops: Unless otherwise indicated on Drawings, shall be
50 mm thick with exposed edges rounded and polished and matching
splash back.

2.04 MISCELLANEOUS MATERIALS

A.

Setting Materials:

1. Portland Cement: ASTM C 150, Type |, except complying with
staining requirements of ASTM C 91 for not more than 0.03 percent
water soluble alkali.

2. Hydrated Lime: ASTM C 207, Type S.

3. Aggregate: ASTM C 144, non-staining, except graded with 100
percent passing the No. 16 sieve for 6 mm and narrower joints.

a. For white pointing mortar and grout, use natural white sand or
ground white stone.
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b. For colored aggregate pointing mortar and grout, use fine
aggregate produced from natural sands or ground stone
including marble, granite or other sound stone as selected to
produce mortar color indicated.

4. Water: Potable, clear and free from deleterious materials which
would impair the work.
B. Grouts:

1.

Ready mixed, cement based, consisting of cement, carefully
selected fillers and additives to provide workability. Grouts shall have
good adhesion to dry marble and granite pieces and shall be so
formulated to avoid drying, shrinkage and cracking.

Mixing shall be in accordance with the manufacturer's instructions.
Color and shade of grouts shall be as directed by the Engineer.

C. Control Joints:

1.

Form control joints to allow for movement in the floor at locations
recommended by the manufacturer or as directed by the Engineer.
Fill control joints with elastomeric material recommended by the
manufacturer. No control joints material shall be allowed to project
above the finished surface level.

D. Anchors and Attachments:

1.

Provide anchors and attachments of type and size required to
support the tiles from the following metals for conditions and
anchors indicated below:

a. Stainless Steel: Type 304, for anchors, dowels and clamps in
direct contact with stone.

b. Cast or Malleable Iron: For adjustable inserts embedded in
concrete and not in direct contact with stone.

c. Hot-Dip Galvanized Steel: For anchor bolts, nuts and washers
not in direct contact with stone; comply with ASTM A 307,
Grade A, for material and ASTM C 153, Class C for
galvanizing. For steel plates shapes and bars not in direct
contact with stone; comply with ASTM A 36 for material and
ASTM A 123 for galvanizing. Fixing devices shall be provided
by a specialized firm as approved by the Engineer.

Dove-tail Slots: Where indicated, furnish dove-tail slots with filler
strips, of slot size required to receive anchors provided,fabricated
from gage 22 galvanized sheet steel complying with ASTM A 446,
Designation G-90.
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E. Accessories:

1. Setting Buttons: Resilient plastic buttons, with no staining effect on
the tiles, sized to suit joint thickness and bed depth of stone work
involved without intruding into required depths of joint sealants or
causing third-side adhesion between sealant an setting button.

2.  Sealer for Floors: Colorless, slip and stain resistant sealer which will
not affect color or physical properties of marble, granite and stone
surface, as recommended by sealer and by stone manufacturer for
application indicated.

3.  Cleaner: Provide cleaners of proper formulation for kinds of marble,
granite and stone, finishes and applications indicated, as
recommended by the stone manufacturer and if sealer specified by
sealer manufacturer. Do not use acid-type cleaning agents or other
cleaning compounds containing caustic or harsh fillers except where
expressly approved by the stone manufacturer for type of condition
involved.

2.05 FABRICATION

A. Fabricate as shown and as detailed on approved shop drawings. Provide
holes and sinkages, cut or drilled for anchors, fasteners, supports and
lifting devices, as shown and as necessary to secure stone work in place.

B. Contiguous Work: Provide reveals, openings and similar spaces and
features as required for contiguous work also coordinate with Drawings
and approved shop drawings showing contiguous work.

C. Cut accurately to shape and dimension shown on the shop drawings.
Dress joints straight and at right angles to face, unless otherwise
indicated. Cut to provide joint width as shown on the Drawings or as
directed by the Engineer. Field cutting is not allowed.

D. Pattern Arrangement: Fabricate marble, granite and stone to the patterns
indicated on Drawings and in accordance with approved shop drawings.

3. PART 3 - EXECUTION

3.01

INSTALLATION - GENERAL
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3.02

3.03

A.

Clean stone (marble, granite and stone) before setting by scrubbing with
fiber brushes and thoroughly drenched with water.

Stone work shall be done by experienced workmen of the trade employing
skilled stone fitters at the site for necessary field cutting as stone is set.

Where stone will come in contact with ferrous metal surfaces, apply an
approved anti-corrosion paint on the metal surfaces prior to setting as well
as using approved rust inhibitors as pre-primers after primary preparation.

Set stone work in accordance with Drawings and approved shop drawings
for the stone work and provide expansion joints where required.

Do not use stone units with chips, cracks, voids, stains or any other
defects which might be visible in the finished work.

Expansion and Control Joints: Provide for expansion and control joints of
width and at locations indicated, sealant material complying with the
requirements of Section 07900 - SEALANTS.

INSTALLATION - WALL CLADDING

A

Support each stone with both gravity and lateral anchors of type and
number indicated complying with the requirements indicated for material
and performance.

Attach anchors securely to stones and to back-up surfaces. Attach
framing for stone support system to structural frame of building at
connection points indicated by welded or bolted field connections.

Where required, fill anchor holes with mortar and where dowel holes
occur at pressure-relieving joints, provide compressive material above
and below dowels.

Install concealed flashing at continuous shelf angles, lintels, ledges and
similar obstructions to the downward flow of water so as to divert such
water to the exterior.

Keep cavities open where unfilled space is indicated between back of
stone and back-up wall. Do not fill cavities with mortar or grout unless
otherwise indicated or directed by the Engineer.

Upon completion of work, apply joint sealants as per instructions and at
locations shown on Drawings and as specified in Section 07900 -
SEALANTS.

INSTALLATION - FLOORS

A

Setting of Floors in Portland Cement Mortar Bed:
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Saturate concrete subfloor with clean water several hours before
placing setting bed. Remove surface water about one hour before
placing setting bed.

Apply slush coat of cement grout over surface of concrete subfloor
about 15 minutes prior to placing of setting bed. Limit area to avoid
its drying out prior to placing of setting bed. Slush coat shall be
properly mixed and shall not exceed the thickness of 1.5 mm.

Mix setting bed in proportions by volume of one part of cement to 3
parts of sand (measured in damp loose condition) to the quantity of
water to produce a stiff mixture with a moist surface when setting
bed is ready to receive flooring.

Spread and screed setting bed to uniform thickness indicated to
produce sub-grade elevations required for accurate setting of tiles to
finished floor elevations shown. Mix and place only the amount
which can be covered with prior to initial set. Cut back, bevel edge,
remove and discard setting bed which has reached initial set prior to
the placing of tiles.

Butter backs of flooring units with skim coat of neat cement and
water just prior to placing it on bed.

Tamp flooring units until firmly bedded to proper finished floor
elevations indicated also set and level each unit in single operation.
Do not return to areas already set and disturb for leveling purposes
prior to initial set of cement bed.

B. GROUTING - FLOORS

1.

Mix grout in proportion, by volume of one part portland cement to 2
parts fine aggregate (measured in damp loose conditions). Except
for thin joints with fine sand, reduce fine aggregate proportion to one
part. Add liquid admixtures in proportion and concentration as per
manufacturer's recommendations. Select grout materials to match
the approved samples.

Grout joints in flooring units, except at expansion and control joints
indicated to be filled with sealant. Fill all gaps to produce a finished
joint which is uniform in color, smooth and without voids, pinholes or
low spots.

Remove grout spillage from face of stone as the work progresses.

Cure grout by maintaining in a moist condition for not less than 7
days.

3.04 REPAIR AND CLEANING

A. Units which are broken, chipped, stained or otherwise damaged shall be
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removed and replaced.

B. Clean stone work after completion using clean water and stiff bristle
brushes. Do not use wire brushes, acid type cleaning agents or
compounds with caustic or harsh fillers.

C. Apply sealer to cleaned interior flooring in compliance with sealer
manufacturer's instructions.

3.05 PROTECTION

A. Provide proper procedures required to protect the stone work from
collapse, deterioration, discoloration or damage during construction and
until the acceptance of work.

END OF SECTION

SECTION 09650

RESILIENT FLOORING
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1. PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

SECTION INCLUDES

A. Resilient flooring.

B. Resilient base.

REFERENCES

A. ASTM - American Society for Testing and Materials

ASTM D 257- Test Methods for DC Resistance or
Conductance of Insulating Materials

ASTME 84 - Test for Surface Burning Characteristics of
Building Materials

SUBMITTALS

A.  Submit shop drawings and product technical data.

B.  Provide seaming plan and location of joints.

C. Provide product data on specified products, describing physical and
performance characteristics, sizes, patterns and colors available.

D. Submit 2 samples, in actual size, illustrating color and pattern for each
floor material specified.

E. Submit manufacturer's installation instructions.

F.  Submit cleaning and maintenance data include maintenance procedures,

recommended maintenance materials, and suggested schedule for
cleaning, stripping, and re-waxing.

TRANSPORTATION, HANDLING AND STORAGE

A. Deliver materials to site in original sealed packages or containers, clearly
marked with the Manufacturer's name or brand, type and color, production
run number and date of manufacture.

B. Store materials in weathertight and dry storage facility. Protect from
damage from handling, weather, and construction operations before,
during and after installation.

GUARANTEE

A.  Submit a written guarantee signed by Contractor and Manufacturer for a

period of 2 years from the date of substantial handover. Guarantee shall
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cover repair and replacement of defective material and workmanship.

1.06 QUALITY ASSURANCE

A.

Install resilient flooring and accessories in strict compliance with
manufacturer recommendations and instructions.

Install resilient flooring and accessories after other finishing operation,
including painting, have been completed.

Do not install resilient flooring on concrete slabs until slabs have been
cured and are sufficiently dry to achieve bond with adhesive as
determined by Manufacturer's recommended bond and moisture test.

2. PART 2 - PRODUCTS

2.01 RESILIENT FLOORING MATERIALS

A.

Vinyl flooring rolls and tiles: Vinyl flooring shall be in compliance with the
following requirements:

1.

10.

11.

Construction: Non asbestos, Homogenous vinyl flooring with foam
interlayer and polyurethane reinforcement in compliance with DIN
16952 or 16952/T3

Color: As indicated on Drawings

Size: Tiles 300x300mm, Sheets (Rolls) 2x25 meters
approx, unless otherwise indicated on Drawings,

Total Thickness: Unless otherwise indicated on
Drawings, total thickness shall be 3 mm.

Resistant to static electricity.

Abrasion/Thickness Loss: 0.15 mm maximum; in Compliance with
DIN 51963

Wear by Castor: Suitable; in compliance with the DIN 54324.

Flame Spread: Class B1 in accordance with DIN 4102 as well as BS
476: Part 7.

Chemical Resistance: Resistant; in compliance with DIN 51958.
Light Fastness: > Level 6; in compliance with the DIN 53388.

Electrical Resistance: 10" Ohm in compliance with ASTM D 257.
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12. Flexible no cracks under folding in compliance with BS6826.

B. Pad and vinyl coating resilient flooring: Compliance with the following
requirements:

1. Substrate Filler: As recommended by adhesive and vinyl flooring

manufacturers; compatible with substrate.

Adhesive: Type recommended by vinyl flooring manufacturer to suit
application to substrate.

Flooring Covering Pad Materials: Synthetic material, 20mm thick.
Type shall be as recommended by vinyl flooring manufacturer and
as approved by the Engineer to suit final vinyl coating material and
intent of use.

4. Flooring Vinyl Coating Materials: Synthetic vinyl coat material, Non

10.

11.

12.

13.

14.

asbestos, Homogenous, total thickness 2mm. Type and color shall
be as recommended by vinyl flooring manufacturer and as approved
by the Engineer to suit intent of use.

Size: Manufacturer standard sheets (Rolls) sizes for
pad materials and full space area for vinyl coatings.

Total Thickness:  Surface vinyl coat 2 mm thick and

. pad layer 20 mm thick.

Resistant to static electricity.

Abrasion/Thickness Loss: 0.15 mm maximum; in Compliance with
DIN 51963

Wear by Castor: Suitable; in compliance with the DIN 54324.

Flame Spread: Class B1 in accordance with DIN 4102 as well as BS
476: Part 7.

Chemical Resistance: Resistant; in compliance with DIN 51958.
Light Fastness: > Level 6; in compliance with the DIN 53388.
Electrical Resistance: 10'" Ohm in compliance with ASTM D 257.

Flexible no cracks under folding in compliance with BS6826.

C. Vinyl Base: Manufacturer's standard weldable vinyl base with color
matching the floor covering. Provide the Manufacturer's matching end
stops and preformed or molded corner units.

D. Adhesive: Waterproof adhesive; type as recommended by the
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manufacturer to suit material and substrate conditions.

Concrete Slab Primer: Non-staining primer; type as recommended by the
manufacturer.

Leveling Compound: Latex-type compound; as recommended by the
manufacturer.

Divider Strips: Where indicated between different floor finishes, divider
strip shall be 32 x 3 mm thick bronze or aluminum, angle or T-Type with
appropriate anchoring devices to substrate.

3. PART 3 - EXECUTION

3.01 SUB-FLOOR PREPARATION

A.

Broom clean or vacuum surfaces to be covered and inspect subfloor.
Start of flooring installation indicate acceptance of subfloor conditions and
full responsibility for completed work.

Perform bond and moisture tests on concrete slab to determine that
concrete surfaces are sufficiently, cured dried and ready to receive
flooring.

Apply concrete slab primer, if recommended by flooring Manufacturer,
prior to application of adhesive. Apply in compliance with Manufacturer's
directions.

Use leveling compound as recommended by flooring Manufacturer for
filling small cracks and depressions in subfloors.

3.02 INSTALLATION

A.

Install flooring in strict compliance with the Manufacturer's
recommendations.

Tightly cement flooring to sub-base without open cracks, voids, raising
and puckering at joints, telegraphing of adhesive spreader marks or other
surface imperfections. Hand roll flooring at perimeter of each covered
area to assure adhesion.

Extend flooring into toe spaces, door reveals and into closets and similar
openings.

Maintain reference markers, holes or openings that are in place or plainly
marked for future cutting by repeating on finish flooring as marked on
subfloor. Use chalk or other non-permanent marking device.
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E. Accessories: Place resilient edge strips tightly butted to flooring and
secure with adhesive. Install resilient edge strip at edge of resilient
flooring, which would otherwise be exposed.

3.03 CLEANING
A.  Remove any excess adhesive or other surface blemishes, using neutral
type cleaners as recommended by flooring Manufacturer. Protect installed
flooring, which would otherwise be exposed.
B. Immediately before acceptance of building, thoroughly clean resilient

floors and accessories with neutral cleaners as recommended by
Manufacturer and machine buff to a high sheen.

END OF SECTION

SECTION 09671

RESINOUS FLOORING
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1.

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

SECTION INCLUDES

A.

General-use epoxy-resin flooring hardener.

SUBMITTALS

A.

Product Data: For each type of product specified. Include
manufacturer's  technical data, installation instructions, and
recommendations for each resinous flooring component required.

Samples for Initial Selection: Manufacturer's color charts showing the full
range of colors, textures, and patterns available for each resinous
flooring system indicated.

Samples for Verification: Of each resinous flooring system required, 150
mm square, applied by Installer for this Project to a rigid backing, in
color, texture, and finish indicated. Where finishes involve normal color
and texture variations, include Sample sets showing the full range of
variations expected.

Material Test Reports: From a qualified independent testing agency
indicating and interpreting test results of the resinous flooring's reaction
to chemicals and other reagents and substantiating compliance with
requirements.

QUALITY ASSURANCE

A.

Installer Qualifications: Engage an experienced installer (applicator) who
has specialized in installing resinous flooring similar in material, design,
and extent to that indicated for this Project and who is acceptable to
resinous flooring manufacturer.

DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in original packages and containers, with seals
unbroken, bearing manufacturer's labels indicating brand name and
directions for storage and mixing with other components.

B. Store materials to comply with manufacturer's written instructions to
prevent deterioration from moisture, heat, cold, direct sunlight, or other
detrimental effects.

PROJECT CONDITIONS

A. Environmental Limitations: Comply with resinous flooring manufacturer's

written instructions for substrate temperature, ambient temperature,
moisture, ventilation, and other conditions affecting resinous flooring
installation.
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Lighting: Provide permanent lighting or, if permanent lighting is not in
place, simulate permanent lighting conditions during resinous flooring
installation.

Close spaces to traffic during resinous flooring application and for not
less than 24 hours after application, unless manufacturer recommends a
longer period.

2. PART 2 - PRODUCTS

2.01 MATERIALS

A.

Resinous Flooring: Resinous floor surfacing system consisting of primer;
body coat(s) including resin, hardener, aggregates, and colorants, if any;
and sealing or finish coat(s). Comply with requirements indicated in the
Resinous Flooring Schedule.

Patching and Fill Material: Resinous product of or approved by resinous
flooring manufacturer and recommended by manufacturer for application
indicated.

Unless otherwise indicated on Drawings, epoxy-resin flooring hardener
screed total thickness shall be 25 mm.

3. PART 3 - EXECUTION

3.01 PREPARATION

A.

General: Prepare and clean substrate according to resinous flooring
manufacturer's written instructions for substrate indicated. Provide clean,
dry, and neutral substrate for resinous flooring application.

Concrete Substrates: Provide sound concrete surfaces free of laitance,
glaze, efflorescence, curing compounds, form-release agents, dust, dirt,
grease, oil, and other contaminates incompatible with resinous flooring.

1. Comply with ASTM C811 requirements, unless manufacturer's
written instructions are more stringent.

2. Repair damaged and deteriorated concrete according to resinous
flooring manufacturer's written recommendations.

Resinous Materials: Mix components and prepare materials according to
resinous flooring manufacturer's written instructions.

Use patching and fill material to fill holes and depressions in substrates
according to manufacturer's written instructions.
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E.

Treat control joints and other nonmoving substrate cracks to prevent
cracks from reflecting through resinous flooring according to
manufacturer's written recommendations.

3.02 APPLICATION

A.

General: Apply components of resinous flooring system according to
manufacturer's written instructions to produce a uniform, monolithic
wearing surface of thickness indicated.

1. Coordinate application of components to provide optimum
adhesion of resinous flooring system to substrate and optimum
intercoat adhesion.

2. Cure resinous flooring components according to manufacturer's
written instructions. Prevent contamination during application and
curing processes.

3. At substrate expansion and isolation joints, provide joint in resinous
flooring to comply with resinous flooring manufacturer's written
recommendations.

Apply primer over prepared substrate at manufacturer's recommended
spreading rate.

Apply self-leveling slurry body coat(s) in thickness indicated.

Apply troweled or screeded body coat(s) in thickness indicated. Hand or
power trowel and grout to fill voids. When cured, sand to remove trowel
marks and roughness.

Apply sealing or finish coat(s), including grout coat, if any, of type
recommended by resinous flooring manufacturer to produce finish
indicated. Apply in number of coats and at spreading rates
recommended in writing by manufacturer.

3.03 FIELD QUALITY CONTROL

A.

Core Sampling: At the direction of Owner and at locations designated by
Owner, take 1 core sample per 93 sq.m of resinous flooring, or portion
of, to verify thickness. For each sample that fails to comply with
requirements, take 2 additional samples. Repair damage caused by
coring and correct deficiencies at no additional cost to Owner.

3.04 CLEANING AND PROTECTING
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1.3

A.

3.05

Protect resinous flooring from damage and wear during the remainder of
construction period. Use protective methods and materials, including
temporary covering, recommended in writing by resinous flooring
manufacturer.

Clean resinous flooring not more than 4 days before dates scheduled for
inspections intended to establish date of Substantial Completion in each
Project area. Use cleaning materials and procedures recommended in
writing by resinous flooring manufacturer.

RESINOUS FLOORING SCHEDULE

Resinous Flooring: Provide resinous flooring system complying with the
following:

1. Material: Two coat epoxy resin composition flooring.

2. Color and Pattern: As selected by Engineer from manufacturer's
full range of colors and patterns produced for resinous flooring
complying with requirements indicated.

3. Total Thickness of Body Coat(s): 25 mm, unless otherwise
indicated on Drawings.

4. Wearing Surface: Antislip
5. Base: 150 mm high integral cove base.

6. Components: Provide manufacturer's standard components
complying with requirements, unless otherwise indicated.

a. Chemical-resistant sealing or finish coat(s).

7. Physical Properties: Provide resinous flooring system with the
following minimum physical property requirements when tested
according to standard test methods indicated:

a. Compressive Strength: 772 kg/cm?.

b. Weight: 14.6 kg/m®.

c. Impact Resistance: No chipping, cracking, or delamination
and not more than 1.6-mm permanent indentation per MIL-D-
3134.

d. Bond Strength: 100 percent concrete failure per ACI 503 R.

8. Chemical Resistance: Test specimens of cured resinous flooring system are

unaffected when tested according to ASTM D 543, Procedure A, for immersion in the

following reagents for not less than 7 days.

END OF SECTION
SECTION 09900
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1. PART 1 - GENERAL

1.01 SECTION INCLUDES

A

PAINTING

Painting materials complete with primers, sealers, stains applied for
exterior and interior areas as indicated on Drawings and as specified in

this section.

1.02 REFERENCES

A

FS - Federal Specifications

P-W-158E

TT-E-489G

TT-E-506K

TT-E-509B(2)

TT-E-527C

TT-E-543A(1)

Wax, General Purpose, Solvent Type

Enamel, Alkyd, Gloss (for Exterior and Interior
Surfaces)

Enamel, Alkyd, Gloss, Tints and White (for Interior
Use)

Enamel, Odorless, Alkyd, Interior, Semi-gloss, White
and Tints

Enamel, Alkyd, Lusterless

Enamel, Interior, Undercoat, White and Tints

TT-F-336EFiller, Wood, Paste

TT-P-19C(2)

TT-P-25E(2)

TT-P-29J(1)
TT-P-30E
TT-P-37D
TT-P-52D(2)
TT-P-55B(2)
TT-P-81E

TT-P-641G(1)

Paint, Acrylic Emulsion; Exterior

Primer Coating Exterior (undercoat for Wood, Ready-
Mixed, White and Tints)

Paint, Latex Base, Interior, Flat, White and Tints
Paint, Alkyd, Odorless, Interior, Flat, White and Tints
Paint, Alkyd Resin; Exterior Trim, Deep Colors

Paint, QOil, (Alkyd-Oil) Wood Shakes and Rough Siding
Paint, Polyvinyl Emulsion, Exterior

Paint, Oil, Alkyd, Ready-Mixed, Medium Shades

Primer Coating; Zinc Dust-Zinc Oxide (for Galvanized
Surfaces)
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TT-P-645A

TT-P-650C(1)

TT-P-664C(2)

TT-S-176E(1)
TT-S-300A
TT-S-708A(2)
TT-S-711C

TT-V-86C(1)

Primer Paint, Zinc Chromate, Alkyd Type

Primer Coating; Zinc Dust-Zinc Oxide (for Galvanized
Surfaces)

Primer Coating, Synthetic, Rust-Inhibiting, Lacquer
Resisting

Sealer, Surface, Varnish Type, Floor, Wood and Cork
Shellac

Stain, Qil, Semi-Transparent, Wood, Exterior

Stain, Qil-Type, Wood, Interior

Varnish, Oil, Rubbing (for Metal and Wood Furniture)

SSPC - Steel Structures Painting Council

SP-6-63

Commercial Blast Cleaning

SP-10-63TNear-White Blast Cleaning

ASTM - American Society for Testing and Materials

ASTMD 16

ASTM D 562

ASTM D2833

Standard Definitions of Terms Relating to Paint,
Varnish, Lacquer, and Related Products

Consistency of Paints Using the Stromer Viscometer

Standard Index of Methods for Testing Architectural
Paints and Coatings

ASTM D3276 Standard Guide for Painting Inspectors (Metal

Substrates)

ASTM D3927

ASTME 84

1.03 SUBMITTALS

A.

Standard Guide for State and Institutional Purchasing
of Plant

Surface Burning Characteristics of Building Material

Product Data: Submit manufacturers technical information including
instructions for thinning, mixing, curing and touch-up.

Manufacturer's standard color charts.

Test Reports and certificates of compliance.
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Samples: Prior to beginning work, furnish color chips for surfaces to be
painted. Submit samples for the Engineer's review of color and texture
only. Provide a listing of material and application for each coat of each
finish sample.

1. 300 mm x 300 mm hardboard, provide 2 samples of each color and
material, with texture to simulate actual conditions. Re-submit
samples as requested by the Engineer until acceptable sheen, color
and texture is achieved.

2. Wood surfaces, provide 2 samples 100 x 200 mm of natural and
stained wood finish on actual wood types. Label and identify each as
to location and application.

3.  Concrete masonry, provide two 100 mm square samples of masonry
for each type of finish and color, defining filler, prime and finish coat.

4. Actual wall surfaces and other exterior and interior building
components, duplicate painted finishes of prepared samples.
Provide full-coat finish samples on at least 9 m? of surface, as direct,
until required sheen, color and texture is obtained; simulate finished
lighting conditions for review of in-place work.

5.  Final acceptance of colors will be from samples applied on the job.

1.04 TRANSPORTATION, HANDLING AND STORAGE

A.

Deliver materials to job site in manufacturer's original new and unopened
packages and containers bearing manufacturer's name and label, and
following information:

- Name or title of material.

- Manufacturer's stock number and date of manufacture.

- Manufacturer's name.

- Contents by volume, for major pigment and vehicle constituents.

- Thinning instructions.

- Application instructions.

- Color name and number.

Store materials not in actual use in tightly covered containers in a well-
ventilated area and protect from moisture, direct sunlight and
temperatures below 10°C and above limits recommended by the

manufacturer. Maintain containers used in storage of paint in clean
conditions, free of foreign materials and residue.
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Keep storage area neat and orderly. Remove oily rags and waste daily.
Take all precautions to ensure that workmen and work areas are
adequately protected from fire hazards and health hazards resulting from
handling, mixing and application of paints.

1.05 QUALITY ASSURANCE

A.

Single Source Responsibility: Provide primers and other undercoat paint
produced by same manufacturer as finish coats. Use only thinners
approved by paint manufacturer, and use only within recommended limits.

Coordination of Work: Review other Sections of these Specifications in
which prime paints are to be provided to ensure compatibility of total
coatings system for various substrates. Upon request from other trades,
furnish information or characteristics of finish materials provided for use,
to ensure compatible prime coats are used.

Material Quality: Provide manufacturer's best quality trade sale paint
material of various coating types specified. Paint material containers not
displaying manufacturer's product identification will not be acceptable.

1.06 JOB CONDITIONS

A.

Do not paint when air is dust-laden or when weather and temperature
conditions are unsuitable. Do not paint exterior surfaces in damp or rainy
weather. Comply with manufacturer's recommendations with respect to
application and drying period temperatures.

Apply water-based paints only when temperature of surfaces to be
painted and surrounding air temperatures are between 10°C and 32°C,
unless otherwise permitted by paint manufacturer's printed instructions.

Apply solvent-thinned paints only when temperature of surfaces to be
painted and surrounding air temperatures are between 7°C and 35°C,
unless otherwise permitted by paint manufacturer's printed instructions.

Do not apply paint when relative humidity exceeds 85% or to damp or wet
surfaces; unless otherwise permitted by paint manufacturer's printed
instructions.

2. PART 2 - PRODUCTS

2.01 MATERIALS

A

Material Quality: Paints, coatings, and primers shall be ready-mixed at the
manufacturer's plant and shall be delivered in sealed containers, labelled
and identified. Provide best quality grade of various types of coatings as
regularly manufactured by acceptable paint materials manufacturers.
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E.

Paints and finishes shall have Class A rating in accordance with ASTM E
84. Materials without manufacturer's identification as a standard, best-
grade product will not be acceptable. Use products of same manufacturer
for succeeding coats.

Color Pigments: Pure, non-fading, applicable types to suit substrates and
service indicated.

Color and Texture:

1. Exterior Painting: Color and texture of the exterior paint shall be as
indicated on Drawings and as approved by the Engineer.

2. Interior Painting: Colors, textures, and degree of luster will be as
indicated on Interior Design Drawings and Interior Design
Specifications. Color selection will include safety colors for hazards
in accordance with ANSI Z53.1 Safety Color Code for Marking
Physical Hazards. Tint prime and undercoats approximately to the
shade of the final coat but with sufficient variation to distinguish
them from the preceding coat.

Mildewcide: Paints shall contain a mildewcide as recommended by the
manufacturer.

Solvents and Thinners: As recommended by the paint manufacturer.

2.02 PAINTING SCHEDULE

A.

Exterior Paint Schedule:
1. Concrete, Plaster, and Masonry - Smooth:
a. Prime Coat : Acrylic Solvent Based Primer.

b. Second Coat: Acrylic Copolymer Emulsion, Total Dry Film
Thickness (DFT) 25 micron.

c. Finish Coat: Same as for Second Coat.
2.  Concrete, Plaster, and Masonry - Textured:
a. Prime Coat: Acrylic Solvent Based Primer.
b. Second Coat: Acrylic Copolymer Emulsion (Sprayed
Applied), Dry Film Thickness (DFT) 50

micron.

c.  Finish Coat: Acrylic Copolymer Emulsion Dry Film
Thickness (DFT) 50 micron.

3.  Waterproof Painting System:
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a. Proprietary coating system consisting of synthetic rubber
copolymer and suitable for external exposed application.

b. Prime coats and finish coat shall be applied as per the
manufacturer's written recommendations for the intended
application.

4. Ferrous Metals:

a. Prime Coat: Polyamide Cured Epoxy Primer, 50 micron
(DFT).

b.  Second Coat: High Build Epoxy, 125 micron thick (DFT).

c. Finish Coat: Two-Component Polyurethane, semi-gloss, 50
micron (DFT).

5.  Zinc-Coated Metals:
a. Prime Coat: Acrylic Water Based Primer for Gl.
b. Second Coat: Alkyd Enamel, semi-gloss, 30 micron (DFT).
c. Finish Coat: Same as for second coat.

6. Wood Paints:
a. Prime Coat: Alkyd Wood Primer + Wood Filler.
b. Second Coat: Alkyd Enamel, semi-gloss, 30 micron (DFT).
c. Finish Coat: Same as for second coat.

7. Natural Finish Wood:
a. Prime Coat: Alkyd Wood Stain.
b. Second Coat: Lacquer, semi-gloss, 25 micron (DFT).
c. Third Coat: Same as for second coat.
d. Finish Coat: Same as for second coat.

B. Interior Paint Schedule:

1. Concrete, Plaster, Gypsum Board, Reinforced Decorative Gypsum
and Masonry:

a. Prime Coat: Acrylic Solvent Based Primer, flat.
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b.  Second Coat: Acrylic Emulsion, Dry Film Thickness 25 micron
(DFT).

c. Finish Coat: Same as for second coat.
2. Epoxy paint on cement screed floors and block and plaster walls:

a. PrimeCoat: As per epoxy paint manufacture
recommendation.

b. Second Coat: Two components polyamide cured epoxy paint
with silica non-skid additive, Dry Film
thickness 100 micron (DFT).

C. Finish Coat: Same as for second coat.

3. Ferrous Metals:
a. Prime Coat: Alkyd Primer.
b. Second Coat: Alkyd Enamel, semi-gloss, 30 micron (DFT).
c. Finish Coat: Same as for second coat.
4.  Zinc-Coated Metals:
a. Same as specified for Exterior Paint Schedule.
5.  Painted and Natural Finish Wood:
a. Same as specified for Exterior Paint Schedule.
6. Exposed Pipes, Ducts, and Metal work:
a. Prime Coat: Alkyd Primer.
b. Second Coat: Alkyd Enamel, semi-gloss, 30 micron (DFT).

C. Finish Coat: Same as for second coat.

3. PART 3 - EXECUTION

3.01 INSPECTION

A. Examine substrate and conditions under which painting will be performed.
Proceed with the work only when conditions are satisfactory.

B. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or
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conditions otherwise detrimental to formation of a durable paint film.

3.02 SURFACE PREPARATION

A.

General:

1.

Remove hardware and accessories, machined surfaces, plates,
lighting fixtures, and similar items in place and not to be finish-
painted, or provide surface-applied protection prior to surface
preparation and painting operations. Remove, if necessary, for
complete painting of items and adjacent surfaces. Following
completion of painting of each space or area, reinstall removed
items.

Clean surfaces to be painted before applying paint or surface
treatments. Remove oil and grease prior to mechanical cleaning.
Program cleaning and painting so that contaminants from cleaning
process will not fall onto wet, newly-painted surfaces.

Perform preparation and cleaning procedures in accordance with
paint manufacturer's instructions and as specified in this section, for
each particular substrate condition.

Fill dents, cracks, hollow places, open joints, and other irregularities
with filler suitable for the purpose and, after setting sand to a smooth
finish.

Prime surfaces not more than 8 hours after cleaning. Provide barrier
coats over incompatible primers or remove and re-prime as
required. Notify the Engineer in writing of any anticipated problems
in using the specified coating systems with substrates primed by
others.

Concrete, Masonry and Plaster Works: Prepare surfaces of concrete,
concrete masonry cement plaster and gypsum plaster to be painted by
removing efflorescence, chalk, dust, dirt, grease, oils, and by roughening
as required to remove glaze. Use abrasive blast-cleaning methods if
recommended by paint manufacturer and approved by the Engineer.

1.

Determine alkalinity and moisture content of surfaces to be painted
by performing appropriate tests. If surfaces are found to be
sufficiently alkaline to cause blistering and burning of finish paint,
correct this condition before application of paint. Do not paint over
surfaces where moisture content exceeds that permitted in
manufacturer's printed directions.

Clean concrete floor surfaces scheduled to be painted with a
commercial solution of muriatic acid, or other etching cleaner. Flush
floor with clean water to neutralize acid, and allow to dry before
painting.
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C.

Gypsum Board: Repair minor cracks and holes with finishing compound,
and sand smooth after drying.

Wood: Clean wood surfaces to be painted of dirt, oil, or other foreign
substances with scrapers, mineral spirits and sandpaper, as required.
Sandpaper smooth those finished surfaces exposed to view, and dust off.
Scrape and clean small, dry, seasoned knots and apply a thin coat of
white shellac or other recommended know sealer, before application of
priming coat. After priming, fill holes and imperfections in finish surfaces
with putty or plastic wood-filler. Sandpaper smooth when dried.

Ferrous Metals: Clean non-galvanized ferrous-metal surfaces that have
not been shop coated; remove mortar, plaster, grease, dirt, rust, loose mill
scale and other foreign substances by solvent or mechanical cleaning
methods that comply with the recommendations of the Steel Structures
Painting Council, before priming coat is applied.

Shop-Primed Ferrous Surfaces: Remove grease, oil and other foreign
substances with approved type of cleaner manufactured for the purpose.
Exercise care to prevent damage to shop coat. Touch-up abraded or
marred shop coats with paint used for priming.

Zinc-Coated (Galvanized) Surfaces: Remove grease and oil with a
cleaner manufactured for the purpose. Treat surfaces with a chemical
compound such as a phosphoric acid wash. Remove the chemical
compound completely with clean, fresh water.

3.03 MATERIALS PREPARATION

A

Mix and prepare painting materials in accordance with manufacturer's
directions.

Maintain containers used in mixing and application of paint in clean
condition, free of foreign materials and residue.

Stir materials before application to produce mixture of uniform density, stir
as required during application. Do not stir surface film into material.
Remove film and, if necessary, strain material before using.

3.04 APPLICATION

A

Apply paint in accordance with the manufacturer's directions. Use
applicators and techniques best suited for the type of material being
applied. Do not exceed manufacturers recommended coverage per
gallon. Apply materials with care to a uniform and proper film thickness,
showing no runs, holidays, sags, crawls, or other defects. Apply with a
minimum of brush marks. Finish surfaces shall be uniform in sheen, color
and texture and match approved samples.

Allow coats to dry thoroughly before succeeding coats are applied; allow a
minimum of 24 hours between applications on any one surface unless
otherwise specified by the paint materials manufacturer.
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C. Sandpaper undercoats on interior metal thoroughly and uniformly to
provide a smooth, even surface for finish coats.

D. Apply paint by brush, roller, spray, or other acceptable practice in
accordance with the manufacturer's directions. Use brushes best suited
for the type of material being applied. Use rollers of carpet, velvet back, or
high-pile sheep wool as recommended by the paint manufacturer for
material and texture required.

E. Brush-out and work all brush coats into the surfaces in an even film.
Cloudiness, spotting, holidays, laps, brush marks, runs, sags, or other
surface imperfections will not be acceptable. Neatly draw all primer or first
coats, unless otherwise permitted to use mechanical applicators.

F. Except as otherwise specified, apply a prime coat to material which is
required to be painted or finished.

G. Apply the first-coat material to surfaces that have been cleaned, pre-
treated or otherwise prepared for painting as soon as practicable after
preparation and before subsequent surface deterioration.

H.  Number of coats and paint film thickness required is the same regardless
of the application method. Sand between each enamel and varnish coat
application with fine sandpaper or rub surfaces with pumice stone where
required to produce an even, smooth surface in accordance with the paint
manufacturer's directions.

l. Allow sufficient time between successive coatings to permit thorough
drying. Do not re-coat until paint does not deform or feel sticky under
moderate thumb pressure and the application of loss of adhesion of the
undercoat.

J.  Paint type, color, surface treatment shall be as scheduled. Provide finish
coats which are compatible with prime paints used.

K. When undercoats, stains, or other conditions show through the final coat
of paint, apply additional coats until the paint film is of uniform finish, color
and appearance. Insure that all surfaces including edges, corners,
crevices, welds, and exposed fasteners receive a film thickness
equivalent to that of flat surfaces.

L. Paint surfaces behind movable equipment and furniture the same as
similar exposed surfaces. Paint surfaces behind permanently-fixed
equipment or furniture with prime coat only. Exposed surfaces are defined
as those areas visible when permanent or built-in fixtures, convector
covers, covers for finned tube radiation, grilles and similar items are in
place in areas scheduled to be painted.

M.  Where visible through registers or grilles, paint interior surfaces of ducts
and void spaces with a flat, non-specular black paint.

N. Paint the back sides of access panels and removable or hinged covers to
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match the exposed surfaces.

O. Finish exterior doors on tops, bottoms and side edges the same as the
exterior faces, unless otherwise indicated.

P.  Omit primer on metal surfaces that have been shop-primed and touch-up
painted.

Q. Dry Film Thickness: Provide dry film thickness for each finish type,
including prime and finish coats, not less than total dry film thickness as
specified in painting schedule.

R. Stipple Enamel Finish: Roll and redistribute paint to an even and fine
texture. Leave no evidence of rolling such as laps, irregularity in texture,
skid marks, or other surfaces imperfections.

S. Pigmented (Opaque) Finishes: Completely cover to provide an opaque,
smooth surface of uniform finish, color, appearance and coverage.
Cloudiness, spotting, holidays, laps, brush marks, runs, sags, or other
surface imperfections will not be acceptable.

T.  Transparent (Clear) Finishes: Use multiple coats to produce glass-smooth
surface film of even luster. Provide a finish free of laps, cloudiness, color
irregularity, runs, brush marks, orange peel, nail holes, or other surface
imperfections. Provide satin finish for final coats, unless otherwise
indicated.

U. Completed Work: Match approved samples for color, texture and
coverage. Remove, refinish or re-paint work not in compliance with
specified requirements.

3.05 CLEAN-UP AND PROTECTION
A. Clean-Up:

1. During progress of work, remove from site discarded paint materials,
rubbish, cans and rags at end of each work day.

2. Upon completion of painting work, clean window glass and other
paint-spattered surfaces. Remove spattered paint by proper
methods of washing and scraping, using care not to scratch
otherwise damage finished surfaces.

B. Protection:

1. Protect work of other trades, whether to be painted or not, against
damage by painting and finishing work. Correct any damage by
cleaning, repairing or replacing, and re-painting, as acceptable by
the Engineer.

2. Provide Wet Paint signs as required to protect newly-painted
finishes. Remove temporary protective wrappings provided by others
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for protection of their work, after completion of painting operations.

3. At completion of work of other trades, touch-up and restore
damaged and/or defaced surfaces.

END OF SECTION

SECTION 09955
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WALL COVERINGS

1. PART 1 - GENERAL

1.01

SECTION INCLUDES

A

B.

Surface preparation and adhesive prime paints.

Resilient wall covering pad with final vinyl coating and wall fabric.

1.02 REFERENCES

1.03

1.04

A. ANSI/ASTM E84 - Test Method for Surface Burning Characteristics of
Building Materials.

B. FS CCC-W-408 - Wall Covering, Vinyl Coated.

C. FSL-P-1040 - Plastic Sheets and Strips, Poly vinyl cloride.

D. NFPA 255 - Test of Surface Burning Characteristics of Building Materials.

E. UL 723 - Tests for Surface Burning Characteristics of Building Materials.

QUALITY ASSURANCE

A. Manufacturer: Company specializing in manufacturing commercial wall
fabrics and coverings with 5 years documented experience.

B. Applicator: Company specializing in installing wall fabrics and coverings
with 5 years documented experience and shall be as approved by fabric
and wall covering manufacturers and the Engineer.

SUBMITTALS

A. Indicate on shop drawings, wall elevations with seaming layout.

B. Provide product data for fabric, wall covering, adhesive and
manufacturers standard systems.

C. Submit two samples of fabric and wall covering 600 x 600 mm in size
illustrating color, finish, and texture.

D. Submit manufacturer's installation instructions and recommendations.

E. Submit manufacturer's certificate showing that products meet or exceed
the specified requirements.

F.  Submit test reports verifying flame/smoke ratings, when tested by UL or

an agency approved by the Engineer.
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1.05 FIELD MOCKUP

A.

B.

C.

Provide field samples, full height, illustrating installed fabric, wall covering,
joint seaming technique and panel system where applicable for each
different type of installation.

Locate where directed by the Engineer.

Accepted sample may not remain as part of the Work.

1.06 DELIVERY, STORAGE, AND HANDLING

A

B.

C.

Inspect materials on site to verify acceptance.
Protect packaged adhesive from temperature cycling.
Storage and handling of fabric and resilient wall coverings as well as the

related materials shall be in accordance with the manufacturer
recommendation. Do not store roll goods on end.

1.07 ENVIRONMENTAL REQUIREMENTS

A

Provide continuous ventilation and heating facilities to maintain substrate
surface and ambient temperatures at 18 degrees C, unless required
otherwise by the manufacturer instructions.

Do not apply adhesive when substrate surface temperature, ambient
temperature or humidity are not within the acceptable conditions
recommended by the manufacturer.

Maintain those conditions 24 hours before, during, and after installation of
adhesive fabric and wall coverings.

2. PART 2 - PRODUCTS

2.01 MATERIALS

A.

B.

Wall fabric Materials:

Model and color shall be as indicated on Interior

Design Drawings.

2. Adhesive: Type recommended by wall fabric manufacturer to suit
application to substrate.

3. Substrate Filler: As recommended by adhesive and wall fabric
manufacturer; compatible with substrate.

Wall Covering Materials:
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1. Resilient Wall Covering Vinyl Coating Material: Synthetic vinyl coat

material, applied on wall covering pad of one or more coats of total
thickness 2mm. Type and color shall be as recommended by wall
covering manufacturer and as approved by the Engineer to suit
intent of use.

2. Resilient Wall Covering Pad Materials: Resilient synthetic material,

20mm thick. Type shall be as recommended by wall covering
manufacturer and as approved by the Engineer to suit final vinyl
coating material and intent of use.

3. Adhesive: Type recommended by resilient wall covering

manufacturer to suit application to substrate.

4. Substrate Filler: As recommended by adhesive and wall covering

manufacturers; compatible with substrate.

3. PART 3 - EXECUTION

3.01

INSPECTION

A.

Verify that substrate surfaces are prime painted and ready to receive
work, and conform to requirements of the wall covering and/or fabric
manufacturer.

Verify flatness tolerance of surfaces does not vary more 3 mm in 3 m nor
vary at a rate greater than 1.5 mm per 300 mm.

Beginning of installation means acceptance of existing surfaces and/or
Substrate.

3.02 PREPARATION

3.03

A.

B.

Fill cracks and smooth irregularities with filler; sand smooth.

Wash surfaces with a cleaning material recommended by manufacturer,
rinse and neutralize; wipe dry.

Remove electrical, telephone, and wall plates and covers.
Vacuum clean surfaces free of loose particles.

Apply 2 coats of primer sealer to substrate surfaces. Allow to dry. Lightly
sand smooth. Vacuum clean.

INSTALLATION OF WALL COVERINGS AND/OR WALL FABRIC
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A.

K.

Apply adhesive and wall covering in accordance with manufacturer's
instructions.

Apply adhesive to wall surface immediately prior to application of wall
covering.

Razor trim edges on flat work table. Do not razor cut on wall surfaces.

Apply wall covering smooth, without wrinkles, gaps or overlaps. Eliminate
air pockets and ensure full bond to substrate surface. Butt edges tight.

Horizontal seams are not acceptable.

Do not seam within 50 mm of internal corners or within 150 mm of
external corners.

Install wall covering before installation of bases, cabinets, hardware, or
items attached to or spaced slightly from wall surface. Do not install wall
covering more than 6 mm below top of resilient base.

Cover spaces above and below windows, above doors, in pattern or
sequence from roll.

Apply wall covering and/or fabric to electrical, telephone and wall plates
prior to replacing.

Where wall covering tucks into door frame reveals, or metal wallboard or
plaster stops, apply covering with contact adhesive within 150 mm of wall
covering termination. Ensure full contact bond.

Install termination trim as required.

3.04 CLEANING AND PROTECTION

A

Clean wall coverings and/or fabric of excess adhesive, dust, dirt, and
other contaminants.

Protect finished installation as directed by the Engineer.

END OF SECTION
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SECTION 09960

HIGH-BUILD GLAZED COATINGS

PART 1 - GENERAL
1.1 DESCRIPTION
This section specifies a special coating (SC) system designed to provide on

interior masonry or other surfaces a glazed tile like finish.

1.2 RELATED WORK
Location, color and texture (Class): Section 09 06 00, SCHEDULE FOR

FINISHES.

1.3 SUBMITTALS
A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT

DATA, AND SAMPLES.
B. Samples:

1. Material samples, 150 mm (six inches) square, showing the number of coats
of each coating material on each substrate to which the material is to be
applied. Apply coating to the samples in a setback procedure, leaving exposed
a portion of the substrate and subsequent portions of each coat.

2. Color samples, minimum 75 mm (three inches) by 125 mm (five inches) of
each color and texture (Class) specified.

C. Certificates:

1. Certifying that the coating complies with requirements of this specification,
including resistance to abrasion and resistance to perspiration.

2. Certifying that the coating supplied is the same, with manufacturing
tolerances, as the coating tested.

D. Manufacturer's Literature and Data:

Literature and data describing the coating material to be furnished. Printed

application for instructions for each substrate.

E. Test Reports: Reports of tests certifying compliance with requirement specified.
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1.4 ENVIRONMENTAL REQUIREMENTS
Apply coating only when surface and air ambient temperature is above 10°C (50

degrees F) and maintained for a period of not less than 48 hours after
applications, except as otherwise required by the coating manufacturer.
1.5 APPLICABLE PUBLICATIONS

A. The publications listed below form a part of this specification to the extent
referenced. The publications are referenced in the text by the basic designation
only.

B. The Master Painters Institute (MPI):
Approved Product List — 2010

PART 2 - PRODUCTS
2.1 GLAZED COATING
A. Epoxy Cold Cured Gloss: MPI No 77.

PART 3 - EXECUTION
3.1 PREPARATION OF SURFACES
A. Patch surfaces as required for receiving glazed coating. Fill masonry block and

make surfaces smooth and free of voids and pinholes. Assure surfaces are
clean, dry, well cured, sound and free of ridges and depressions.

B. Previous Coatings: Remove flaking, scaling or unsound coatings. Sand sound
previous coatings to remain, with medium sand paper to eliminate gloss and
provide tooth.

C. Remove or protect items not requiring coating.

3.2 APPLICATION
A. Finish Film Thickness: Apply materials at not less than the manufacturer's

recommended spreading rate.
B. On previously coated surfaces, apply one base coat and one finish coat.
C. On bare concrete block and cast in place concrete apply two base coats and one
finish coat.
D. On bare gypsum board and plaster apply one primer coat, one base coat and one

finish coat.

245



Specifications For Civil Works

E. In rooms or spaces shown or specified to have glazed coating, apply the glazed
coating to surfaces behind casework and equipment, except behind those items
built into wall recesses.

F. Make edges of glazed coatings sharp and clean without overlapping adjoining
other materials or colors.

G. Apply glazed coating in areas specified under Section 09 06 00, SCHEDULE FOR
FINISHES.

3.3 CLEANING AND PROTECTION

A. During progress of the work and upon completion, promptly clean adjacent
surfaces and materials of spills, spatters, drips, and stains from glazed coatings
application. Remove glazed coatings by proper methods exercising care to
prevent damage to finished surfaces and materials.

B. Protect work of other trades against damage resulting from glazed coatings work.

C. Touch up damaged coating surfaces before final acceptance.

END OF SECTION
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SECTION 01

BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 - GENERAL

1.1

1.2

RELATED DOCUMENTS

A

Drawings and general provisions of Contract, including General Conditions, apply
to work of this division.

It's the Contractor responsibility to be fully aware of and comply with all of the
requirements of the contract documents.

DESCRIPTION OF WORK

A.

Drawings are diagrammatic and are a graphic representation of contract
requirements to the best available standards at the scale required.

Light, power and systems riser diagrams and schematic diagrams generally
indicate equipment connections to be used for various systems. Provide system
raceway and wiring as required for actual systems installed on this project.

Except where modified by a specific notation to the contrary, the indication and/or
description of any item, in the Drawings of Specification or BOQ or all, carries
with it the instruction to furnish and install the item complete with all
appurtenances or accessories necessary to complete any required system,
regardless of whether or not this instruction is explicitly stated as part of the
indication or description.

Specification, Drawings and Bill of Quantities are complimentary and are to be
taken together for a complete interpretation of the work.

Install the work in accordance with the diagrammatic intent expressed on the
electrical and mechanical drawings, and in conformity with the dimensions
indicated on final architectural working drawings and on equipment shop
drawings.

Certain details appear on the drawings, which are specific with regard to the
dimensioning and positioning of the work. These details are intended only for the
purpose of establishing general feasibility. They do not obviate field coordination
for the indicated work.

Where a discrepancy exists between the drawing and / or between drawings and
other parts of the Contractor Documents or where the interpretation of either is in
doubt, the Contractor shall obtain written clarification from the Engineer on such
matters before commencing the Work.

The following specifications detail the minimum performance and related criteria
for electrical works. Any deviations from this specification must be documented in
writing and submitted to the Engineer include but not limited to the deviated items
with the magnitude of deviations with respect to the specifications.
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1.3

14

1.5

1.6

PREPARATION OF CONTRACTOR'S WORKING DRAWINGS

A.

The contractor's working drawings shall be prepared by staff experienced in such
work and the Contractor shall submit for Engineer review and approval evidence
of the capability and experience of his staff who will undertake these tasks.

The Design Drawings indicate the approximate position of equipment, etc., and
the Contractor shall allow for any minor modifications to location that may be
necessary.

COMMISSIONING AND PERFORMANCE TESTING

A.

Should the Contractor propose that the commissioning and performance testing
be carried out by a specialist firm, full details of the capability and experience of
such firm shall be submitted to the engineer for review and approval

CONDITIONS RELATING TO SUPPLIERS

A

B.

Submit a detailed list of manufacturers' names and addresses for materials and
equipment proposed for the Work.

Once accepted by the Engineer materials and equipment shall not be purchased
from other sources without the prior written agreement of the Engineer.

SYSTEM MAINTENANCE CONTRACT

A

The Contractor shall submit a supplementary proposal for an annual system
Maintenance Contract under which the Contractor would undertake, in addition to
his obligations under this contract, to fully maintain the system in efficient working
order, including routing checks, adjustments, lubrication and replacement of
consumable spares, etc.,

The proposal shall set out the terms of the offer, the work to be carried out, the
guarantees of performance, the inclusive price for the twelve months following
practical Completion, and terms under which annual maintenance may be carried
out thereafter.

PART 2 - DEFINITIONS

2.1

GENERAL DEFINITIONS AND ABBREVIATIONS

A

The following initials, words and phrases shall have the following meanings:

IEC - International Electro technical Commission

BS - British Standards

EN - European Standards.

NFPA - National Fire Protection Association

"IEE Regulations” - The Wiring Regulations for Electrical Installations
within Buildings as issued by the IEE 16th edition.

"The work" - That part of the project dependent wupon or

2
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subsequent to the statement.

"The works" - The works referred to in the Specification and which
are fully shown and described in the Contract
Documents.

"Directed" - Directed by the Engineer

"Inspected" - Inspected by the Engineer.

"Submitted" or - Submitted to or submit to the Engineer.

submit"

"Specification” - The description of performance requirements,

materials and workmanship contained in the Contract
Documentation.
2.2 DEFINITION OF "AGREEMENT", ACCEPTANCE" AND "APPROVAL"

"Agreement", "Acceptance" or "Approval" by or of the Engineer shall have the
following limitations:

A When given in respect to samples of materials, workmanship or methods of
construction submitted in accordance with the requirements of the Contract
Documents shall not be construed as denoting any degree of satisfaction with the
materials used in, or the execution of the Works.

B. When given in respect of drawings, documents or schemes called for by the
contract Documents or proposed by the Contractor, is only for conformance with
the design intent and information given in the Contract Documents or contained
in subsequent Instructions.

C. When given in respect to the methods of keeping records shall mean those
methods are satisfactory.

2.3 SYMBOLS

A. The symbol notation for all drawings to be produced by the Contractor shall be in
accordance with applicable standards and regulations and shall be agreed by the
Engineer and shown on a separate drawing.

PART 3 - DEFINITIONS OF TYPES OF ENGINEER'S DRAWINGS

3.1 TENDER DRAWINGS

A. Shall mean the drawings prepared in such detail as may be necessary to enable
those tendering to interpret the design for the Works and to submit competitive
Tenders for the execution of the Works.

3.2 CONTRACT DRAWINGS

A. Shall mean the drawings contained in or forming part of the numbered
documents which constitute the Contract Documents.
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3.3 TAKING DIMENSIONS FROM DRAWINGS

A.

The Contractor shall verify the accuracy of all dimensions abstracted from the
contract drawings, including verifying the accuracy by taking dimensions on site,
in the preparation of any drawings by the Contractor and before the relevant work
proceeds.

3.4 DISCREPANCIES BETWEEN DRAWINGS

A

Should any differences exist between the drawings or should there be any
discrepancy in the figures, scale or the respects, the Contractor shall refer the
same to the Engineer for clarification before proceeding with the work.

PART 4 - DEFINITIONS OF TYPES OF CONTRACTOR'S DRAWINGS

4.1 WORKSHOP DRAWINGS

A.

Shall mean the drawings, based on the Contract Drawings showing details of the
Contractor's proposals for the execution of the Works. The drawings shall be
1:50, for floor plans and 1:25 for plant rooms and electrical rooms, in such detail
and with all necessary dimensions as to enable the Work to be installed and shall
indicate all conduit layouts, cable tray layouts, busway routing bends,
connections etc., necessary for installation and also particular installation
methods to be applied in certain instances, e.g. where connecting to utility
services. These drawings shall also relate to builder's work drawings confirming
relationships to, cable intakes. ........ etc.

Workshop drawings shall include but not necessarily be limited to:

i) General layout drawings of all plant and equipment included in the
Contract.

ii) Schematics for main and sub-main distribution.
i)  Cabling and wiring connections showing cable types, sizes and loads.

iv)  Trunking and cable tray routes with details of sizes, fixings, cables carried
and terminations complete with calculations of trunking or tray Capacities .

V) Conduit routes with conduit sizes, methods of installation and details of
cables, loads and terminations, and all junction and pull-in boxes.

vi)  Power distribution for electrically operated equipments such as HVAC,
PUMPS, motors, etc.

vii)  Lighting layouts for normal, emergency and dimming purposes, detailing
positions and types of luminaries, switch positions, wiring connections,
dimming scheme, channels, ....etc..

viii) Earthing system with precise details of routing, conductor sizes, capacity
and connection.

ix)  Equipment arrangement mounting details power supply systems and
changeover arrangements including detailed wiring with identification of
those sections of the normal system operated from the standby source.
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X) Lightning protection system with precise details of position, routing,
conductor sizes and terminations.

xi)  Fire detector and alarm positions and cable routes with type details and
functions.

xii)  Communication systems equipment arrangement, mounting details,
raceways and cable routes and details.

4.2 BUILDER'S WORK INFORMATION DRAWINGS

A.

Shall mean the drawings and Schedules prepared to show requirements for
architectural or structural provisions necessary to facilitate the execution of the
Works and allow their integration into the project.

Such drawings should include requirements for foundations, bases, lifting and
supporting structures for plant or equipment, all holes in walls, floors and ceiling
elements, provision of services requirements within voids above false ceilings or
below false floors, the integration of the services installations into the false ceiling
system and trenches, depressions, ducts, etc., in or through building and site
elements.

General arrangements and floor plan drawings giving builder's work requirements
shall be to a scale of 1:50.

Builder's work drawings for plant rooms risers and electrical rooms shall be to a
scale of 1:25.

4.3 MANUFACTURERS' AND EQUIPMENT DRAWINGS

A.

D.

Shall mean the drawings of any item of plant or equipment produced by a
manufacturer or equipment supplier indicating principle dimensions, fixings,
connections and all other relevant details.

Where manufactures' original drawings are used they shall be specific to the
relevant Works and all references to optional features, other machines of a
range, etc., shall be deleted or the original drawings redrawn to comply with this
clause.

Each drawing shall be stamped CERTIFIED by the Manufacturer which shall
mean that:

i) The drawing represents accurately the item concerned with correct
dimensions and all connections precisely located;

i)  The item conforms to the specific description given in the Documents,
quoting the reference numbers from the Contract Document;

iii)  The item is shown complete and entire as it will be supplied for the works
and no extraneous or alternative parts are indicated;

Individual and layout drawings from electrical component manufacturers shall
include wiring internal and external to panels and controls.

5

Electrical specification



4.4

4.5

4.6

4.7

All wiring diagrams shall indicate clearly that wiring which forms part of or is
connected to the equipment as delivered and shall include the following minimum
information to enable the site connections and wiring to be completed:

i)  Maximum electrical loading for each power cable

i) Cable identification and all terminal numbers

iii) Inter-connections between different items.

CONTROLS DRAWINGS

A.

Shall mean the drawings and schematics of plant and equipment showing the
control layout with each item uniquely identified, and including a brief description
of the controls operation and any associated interlocking.

In respect of electric controls shall mean logic sequence and wiring diagrams
showing the connections of all items of electric control equipment and
interlocking on the plant control schematics.

SWITCHGEAR AND PANEL DRAWINGS

A.

Shall mean the drawings showing the general arrangement, the construction, the
external and internal layout of panels, and wiring diagrams comprising internal
wiring, schematics of interlocking and external wiring diagrams, for the complete
systems in the panels.

RECORD DRAWINGS

A.

Before commencing work, provide complete set of coloured prints of Contract
Drawings.

Maintain prints in field office and permanently record, in colored pencil, on such
prints, at time of occurrence, deviations from Contract Drawings.

Dimension underground utilities from permanent identifiable structural points.

Make drawings available for the Engineer ‘s periodic inspection and
submit for review with As-Built Drawings.

AS-BUILT DRAWINGS

A.

Before commencing work, provide complete set of Contract Drawings on 4 mill
Mylar and upon completion of works contractor shall submit on CD’s, computer
reproducible as built drawings of electrical works and colour prints.

Neatly revise to conform with Record Drawings.

Conspicuously indicate major deviations by specific reference to shop drawings
and provide an accurate and complete record of the work as installed.

Upon completion of work, submit signed and certified As-Built and referenced
Shop Drawings, along with marked up prints of Record Drawings, to the Engineer
for acceptance.
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4.8

4.9

SCHEDULE OF DRAWINGS AND EQUIPMENT

A.

Prepare and submit before the relevant work proceeds, all drawings necessary to
install the Works. Drawings shall be based on the Contract Drawings and must
be fully coordinated with the architectural works and other disciplines and shall
take into account any modifications either to the building or the installation which
may have taken place, incorporating details of the actual items of plant and
equipment to be installed.

Prepare and submit all necessary Schedules of Equipment and devices with the
relevant drawings.

Prepare and submit schedule of light fittings and luminaries.

The effect of any authorize variation or site instruction shall be carried through
and shown on all applicable drawings by the Contractor. The cost of so doing
shall be reimbursed to the Contractor as part of the cost of the variation of the
instruction.

SIGNATURE ON CONTRACTOR'S DRAWINGS

A.

Each drawing submitted by the Contractor shall be signed by the Contractor to
confirm that:

i) The work shown thereon has been coordinated both in sequence of
installation and in physical relationship to the work of others.

i) The drawing does not contain any variations other than those authorized
by Engineer instruction.

i) On re-submittal, all alterations made since initial submission have been
clearly annotated on the drawing and listed separately down the right
hand side of the drawing.

PART 5 - INFORMATION TO BE PROVIDED BY THE CONTRACTOR

5.1

5.2

5.3

GENERAL

A.

B.

Submit to the Engineer a comprehensively detailed drawings showing all builders
work required for the Works.

Provide the Engineer with such information that may require on any matter
related to or affecting the Works.

INFORMATION LISTED IN CONTRACT DOCUMENTS

A.

Submit to the Engineer all items of information required by the Contract
Documents at the proper time so as not to impede the progress of the works.

INFORMATION FOR MANUALS

A.

Where the Contractor sublets the preparation of the Operation and Maintenance
Manual to a specialist firm, the Contractor shall provide or obtain all necessary
information in respect thereof.
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5.4 MANUFACTURER'S TECHNICAL LITERATURE

A.

Manufacturers' technical literature submitted for examination or for inclusion in
the Operation and Maintenance Manual shall be prepared and assembled
specifically for the project and shall exclude any irrelevant matter. Each item shall
be clearly identified on the record Drawings and cross-referenced to the contract
Documents

5.5 MANUFACTURERS' GUARANTEES AND WARRANTIES

A.

All manufacturers' guarantees and warranties on plant, equipment, etc., shall be
valid at least up to the end of the Defects Liability Period, or for at least twelve months
after Practical Completion of the total project, whichever is the longer period.

All equipment normally guaranteed by the manufacturers for a period of time,
which goes beyond the period defined above, shall be held to remain under
guarantee for the maximum period.

Provide two copies of all such guarantees, one of which shall be included in the
Operation and Maintenance Manual.

5.6 PLANT ROOM SCHEDULES AND SCHEMATICS

A.

In addition to the provision of Record Drawings, provide the following at a size to
be easily readable and frame under glass and hang in each plant room and other
appropriate location as directed by the Engineer.

a) Circuit diagrams consisting of schematic drawings of circuit layouts showing
identification and duties of equipment, numbers and locations, control and
circuits.

b) Control schematics.

¢) Mechanical and electrical plant items.

d) First aid instructions for treatment of persons after electric shock.

e) All other items required under Statutory or other regulations.

f) Location of sprinkler fire main control valve.

g) Emergency operating procedures and telephone numbers for emergency call-
out service applicable to any system or item of plant.

5.7 RELAY COORDINATION

A

Submit to the Engineer a relay and C.B. selectivity study for the operation of full
selective system.

The Current-time characteristics must be plotted on a log-log papers showing
that the choice of the C.B. settings are correct for selectivity coordination.
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5.8 SHORT CIRCUIT AND VOLTAGE DROP CALCULATION

A. Submit a comprehensive short circuit study as well as voltage drop calculation
based on the actual impedance values of the electrical components such as
(transformer per unit impedance, bus bars and cables impedance’s ...etc) supply
short circuit level at the 11KV shall not be less than 500 MVA,

PART 6 - OPERATION AND MAINTENANCE MANUALS

A. Provide Operation and Maintenance Manuals (which shall incorporate Instruction
Manuals on detailed requirements) covering and including the information detailed
below:

6.1 SCOPE OF SYSTEMS

[) A full technical description of each of the systems installed, written to ensure that
the Owner's staff fully understand the scope and facilities provided.

ii) A technical description of the mode of operation of all systems.

6.2 INSTALLATION RECORD

i) A coloured photo of all Record Drawings together with an index.

i) Diagrammatic drawings of each system indicating principal items of plant,
equipment, interconnections, etc.

iii) Legend for all color-coded services.

iv) Schedules of plant, equipment, by system, stating their locations within the
building, duties and performance figures, together with anticipated life
expectancies.

v) A unique code for each item of plant, equipment, installed number cross-
referenced to the record and diagrammatic drawings and Schedules. The name,
address and telephone number of the manufacturer of every item of equipment
and plant shall be listed together with catalogue list numbers.

vi) Manufacturers' literature including detailed drawings, electrical circuit details, and
printed operating and maintenance instructions for all items of plant and equipment
supplied under this contract.

vii) A copy of all test certificates including those for all plant, equipment, used in the
installations, including (but not limited to) electrical circuit tests, corrosion testes,
type testes, works tests, start-up and commissioning tests.

viii) A copy of all manufacturers' guarantees.

6.3 SYSTEM OPERATION

i) Starting up, operating and shutting down instructions for all equipment and
systems installed.

i) Control sequences for all systems installed.
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6.4

6.5

6.6

ii)

iv)

Scheduled details of all equipment settings, and actual values maintained in
controlled variables during commissioning.

Procedures for seasonal changeovers.

MAINTENANCE

i)

vi)

Detailed recommendations as to the preventive maintenance frequency and
procedures, including related health and safety procedures, which should be
adopted by the Owner to ensure the most efficient operation of the systems.
Specific details of maintenance procedures to prevent any hazard arising to health
and safety shall be included.

Lubrication Schedules for all lubricated items of plant and equipment.

A set of normal consumable items.

A set of recommended "running spares" required, being those items subject to
wear or deterioration and which may involve the Owner in extended deliveries
when replacements are required at some future date.

Procedures for full diagnosis.

Emergency procedures.

PREPARATION OF MANUALS

A.

The manuals shall be contained in A4 size, plastic-covered, lose leaf, four ring
binders with stiff covers, each indexed, divided and appropriately cover-titled.

Drawings larger than A4 shall be folded and accommodated in the binder so that
they may be unfolded without being in any detached from the rings.

Prepare the Operation and Maintenance Manuals in draft as soon as the
Installation Drawings are in hand.

Make two sets of temporary manuals (with provisional Record Drawings and
preliminary performance data) available at commencement of commissioning to
enable Owner's staff to familiarize themselves with the installation.

These should be of the same format as the final manuals with temporary insertions
for items, which cannot be finalized until the works are commissioned, and
performance tested.

OBLIGATIONS OF MANUFACTURERS TO PROVIDE LITERATURE

A

The requirements and obligations of manufacturers to provide literature as part of
the installation record shall form part of plant and equipment orders and such
orders shall be considered unfulfilled until literature requirements have been met.

PART 7 - INSPECTION, TEST AND APPROVAL CERTIFICATES

71

GENERAL
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A. Submit Inspection, Test and Approval Certificates as required by the
contract Documents.

PART 8 - PROVISION OF DRAWINGS AND DOCUMENTS

8.1

8.2

8.3

8.4

8.5

DRAWING PRODUCTION

A. Prepare and submit a master plan for drawing production covering the following:
i) List of drawings to be produced
i) Drawing/Schedule titles and numbers
i) Symbols/notation/scales to be used
iv) Cross-references to other drawings
v) Identification of drawings required for record purposes.

CHECKING PRIOR TO SUBMISSION

A. All drawings, Schedules and other information provided by manufacturers,
suppliers, or approved sub-contractors shall be checked by the contractor who
shall ensure that all requirements of the Contractor who shall ensure that all

requirements of the Contract documents have been incorporated prior
submission.

PREPARATION OF RECORD DRAWINGS

to

A. The preparation of the Record Drawings shall proceed during the installation of the
Works as each section is completed. The Engineer shall be allowed to inspect

these drawings on request during their preparation and each drawing shall
submitted to the Engineer prior to Practical Completion.

SUBMISSION OF OPERATION AND MAINTENANCE MANUAL

be

A. The final draft of the Operation and Maintenance Manual shall be submitted in due

time, and in any case not less than four weeks prior to Practical Completion,

SO

that at least one copy of the complete final version is in the possession of the

Owner at Practical Completion.

B. the Operation and Maintenance Manual is an essential part of the works. The
works will not be accepted as complete and payment will be withheld until the

required number of copies of the complete final document has been received
the Engineer.

by

C. If partial possession is required by the Owner then the documentation shall also be
phased accordingly and so arranged to finally form one comprehensive document.

D. It shall be the contractor's responsibility, whenever a successive phase of the
works is handed over, to amend and update the previously issued version of the
Operation and Maintenance Manual, bring it to the appropriate stage of completion

and submit same to the Engineer in due time.
FAILURE TO PRODUCE RECORD DRAWINGS AND MANUALS
A. If the contractor fails to produce and submit the record drawings as

required during the progress of the works, or other information for the
operation and Maintenance Manual by the due dates. then the Engineer
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may instruct a third party to provide any or all of these documents and the
total cost of preparing such documents shall be borne by the contractor.

PART 9 - CONTROL OF QUALITY

9.1 SPECIFIED MATERIALS, EQUIPMENT AND WORKMANSHIP

A

Unless otherwise specified all materials, plant and equipment, and the use and
installation thereof, shall comply with the material, test and other requirements of
the relevant . IEE wiring regulations 16th edition and IEC standards.

Materials or substances which are generally known at the time of use to be
deleterious shall not be used other than as allowed by standards or statutory regulation
current at the time of use

Workmanship shall be of the best quality, and shall be produced by skilled and
responsible craftsmen fully experience and in their respective trades.

Allow for proper packing and safe delivery of all equipment and materials and for
returning re-usable packaging to the suppliers as appropriate

Include for obtaining materials from any source whatsoever to complete the works
within the contract period and no claim will be allowed for materials ex-stock or
from any other source in the event of difficulty of supply.

Identical parts of similar equipment shall be interchangeable and any items, fittings
or accessories which are used in quantity shall in each case be the produce of one
manufacturer.

9.2 GUARANTEE AVAILABILITY OF SPARES

A.

Guarantee or provide manufacturers' written guarantees that spares will be
available for a minimum period of ten years from the date of practical completion
both to the Owner and to any other future building Owner, occupier or contractor
having responsibility for the maintenance of the works.

9.3 PROTECTION OF MATERIALS AND EQUIPMENT PRIOR TO FIXING

A.

All installation materials, component parts or complete items of equipment shall be
delivered and stored on site in properly labeled boxes, crates or containers,
suitably designed and constructed to give protection against transportation and
handling damage and deterioration during storage. The packing shall be weather-
proof.

Store all materials on raised boarded platforms under weather-proof cover, store,
conduits, Trunking and the like on racking and store cables on drums.

Equipment or component parts of equipment specifically designed to operate in
normal room conditions, shall be delivered to and stored on site with suitable
waterproof protection.

Take particular care to protect component parts specifically designed to act as

heat transfer surfaces. These surfaces shall have purpose-designed packing to
protect them whilst in transit and storage on site.
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E.

Examine all materials and equipment supplied under this contract on delivery to
site and immediately prior to installation. Any material or equipment which is
damaged or faulty shall be replaced.

9.4 SETTING OUT

9.5

9.6

9.7

9.8

A.

The contractor shall be responsible for the true and proper setting out of the works
and for the correctness of position, levels, dimensions and alignment for all parts of
the works and for the provision of all necessary instruments, appliances and labor
in connection therewith. If any error shall appear or arise in the position, levels,
dimensions or alignment of any part of the works the setting out for which the
contractor was responsible, the contractor shall at his own expense rectify such
error.

The checking of any setting out or of any line or level by the Engineer shall not in
any way relieve the contractor of his responsibility for the correctness thereof. The
contractor shall carefully protection preserve all bench-marks, sight rails, pegs and
other things used in setting out the works.

Take all necessary dimensions on site, check runs and levels and mark out for
builder's work.

Any unnecessary work carried out by the Engineer or other contractor due to
inaccuracy of the contractor's drawings, dimensions, or marking out shall be paid
for by the contractor.

PROTECTION OF NEW WORK

A.

The contractor shall be entirely responsible for ensuring that all his work is
adequately protected. Protection shall be by the contractor at the completion of
each day and during periods of inclement weather, and all work exposed to view
on completion in the works shall be protected from spillage, stains and other
damage. All systems shall be kept in a fully drained condition prior to
commissioning.

INSPECTION AND TESTING GENERALLY

A.

Agree procedures for notices, witnessing, reporting and recording tests with all
parties involved including local authorities and statutory undertakings, prior to the
commencement of the works.

Submit copies of the formal test certificates signed by the contractor's
representative not later than seven days after completion of successful tests.

ADDITIONAL TESTS

A

Re-test or carry out at no extra cost any additional tests required to establish
acceptability of the works following failure of any part thereof or any item therein to
meet the required standard or functional performance.

INSTRUMENTS AND EQUIPMENT FOR TESTING

A.

Supply, check, re-calibrates whenever necessary and maintain in good working
order all instruments and equipment for setting out, measurements, gauging,
inspection, commissioning and performance testing whether they are specifically
called for or implied by the contract documents.
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B.

All such instruments and equipment shall be adequate for the purpose and shall
satisfy the purposes and accuracy’s required by the contract documents.

C. Allinstruments and equipment shall remain the property of the contractor.

9.9 PROVISION OF STAFF

A.

Provide all necessary staff with the relevant skills and competence for all
inspection, testing, commissioning and performance testing.

9.10 INSTRUMENTS AND EQUIPMENT FOR TESTING

A. Provide assistance and make available to the Engineer any instruments or other

equipment he may require from time to time for examining the accuracy, quality
and performance of the contract works.

PART 10 - INSPECTION AND TESTING CERTIFICATES

10.1 PROCEDURES

A.

Schedule and submit an integrated program in respect of those elements of the
works for which inspections and tests shall be carried out and for which inspection
and test records shall be maintained.

These elements shall include in particular those which will be covered up during
construction, and other matters described under certificates for materials and
equipment.

Testing of individual items of plant and equipment at manufacturers' works shall be
witnessed and approved by the Engineer. On site, and final testing of completed
installations or parts of installations shall all be in accordance with the contract
documents.

10.2 CERTIFICATES FOR MATERIALS AND EQUIPMENT

A.

All materials shall be manufactured and tested in accordance with the appropriate
Standard or as described.  Should the contractor propose an alternative item
without the appropriate certification, independent testing shall be carried out at the
contractor's expense to determine compliance with the contract documents.

Where appropriate all materials delivered to the site shall bear the manufacturer's
name, brand name and any other data that may be required to verify their exact
nature and relate it to the requirements of the contract documents.

10.3 WORKS TESTS CERTIFICATES

A

Works tests certificates shall include, full information to enable the item tested to
be identified, such as project title, contractor's name, manufacturer's nameplate or
serial numbers, the location in the works and the delivery or batch which the
sample represents.

10.4 INSPECTION, AND TESTING RECORDS

A.

Maintain records of all inspections, and testing performed to substantiate
conformity with the contract documents including those carried out by the
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contractor and/or third party testing agencies, together with manufacturers' or
suppliers' certificates of test.

All records shall be retained on site and made available to the Engineer on
request. On completion of the works all records shall be handed over to the
Engineer unless otherwise directed.

These records shall include, as appropriate, but not be limited to, project title,
contractor's name, the identification of the element, item, batch or lot, the nature
and number of the observations and tests, the dates of testing, the name and
signature of the person responsible for the testing, the number and type of
deficiencies found, and details of any corrective action taken.

Any record which indicates that any part of the works inspected or tested does not
comply with the contract documents shall be submitted without delay in order that
the contractor's proposals for rectification may be assessed.

10.5 MATERIALS AND SAMPLES

A.

o o

m

Each manufacturer must be willing to admit the Engineer and the consultant to his
premises during normal working hours for the purpose of examining and
witnessing the testing of materials and equipment proposed for the works.

All materials and equipment shall be new.

Obtain and implement manufacturers' instructions on the assembly and installation
of materials and equipment.
Submit all samples required by the contract documents.

The procedure for submission of samples shall be agreed prior to commencement
of the works.

Samples of materials, workmanship, components and equipment accepted as
complying with the contract documents will be retained by the consultant and all
related items included in the works shall be at least equal in all respects to these
samples.

Provide safe storage of accepted samples on site including racks for display,
reference and inspection.

10.6 REJECTION OF MATERIALS OR WORKS NOT TO STANDARD OF SAMPLES

A.

Any material or work which is inferior to an accepted sample or is different from
parts of the works already constructed or which is stained or damaged after
installation will be treated as defective work.

10.7 DEFECTIVE WORK

A.

Defective work, and the opening up of the works to ascertain same, shall be dealt
with strictly in accordance with the requirements detailed elsewhere in the contract
document.

Replace defective work with materials, goods or work in accordance with the

contract documents. Alternatively submit proposals for any treatment or making
good that is considered will bring the defective work to the standard required by
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the contract documents. Such proposals shall not relieve the contractor of his
responsibility to execute the works to the full intent of the contract documents.

C. The costs as defined in the contract conditions shall include the cost of any related
delay or disruption in the progress of the works, or any other consequential cost.

10.8 DAMAGE BY INCLEMENT WEATHER

A. The contractor shall not execute any work when it is likely to be adversely affected
by inclement weather and he shall make good any damage so caused at his own
expense.

PART 11 - COMMISSIONING THE WORKS

A. All pre-commissioning checks, setting to work, commissioning and performance
testing shall be carried out as detailed elsewhere in the contract documents.

11.1 ATTENDANCE AND CO-OPERATION

A. give at least seven days' notice to the Engineer of requirements for the attendance
and co-operation by the Main Contractor and by other contractors.

11.2 NOTICE TO ENGINEER

A. Give at least seven days' notice to the Engineer of any commissioning or testing
to be carried out to enable the Engineer to witness all or any of such tests, etc.

11.3 UNSUCCESSFUL TESTS

A. The contractor shall pay any costs incurred by the Owner or Engineer in
connection with unsuccessful tests, including costs incurred due to the inability of
the contractor to make or complete a test, having given the notice required above.

11.4 CHECKING AND COMMISSIONING
A. Commissioning includes the setting to work and regulation of the installation.

B. Check all installations and commission in accordance with the contract documents
including but not limited to the following :
i. Co-operation with the Engineer to produce a coordinated program for the
testing and commissioning of the complete works.

ii. Provision of all consumable materials.

iii. Provision of such temporary communication apparatus as is necessary to
enable members of the commissioning team who are unable to be in visual or
aural contact with each other to carry out their tasks safely and effectively.
Such apparatus shall not cause interference with equipment owned or
operated by any other parties.

iv. Provision of proper and permanent records of relevant readings of all
quantities taken during the checking, pre-commissioning and commissioning
procedures.

The form of the records shall be agreed with the Engineer in advance of
commissioning and the record for each complete commissioning procedure
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shall be dated and signed by the person whom the contractor has appointed to
be formally in charge of commissioning.

11.5 PERFORMANCE TESTS

A

When the Contractor has completed the commissioning of the whole of works he
shall give to the Engineer written certification of this fact. The certificate shall be
signed by the director or manager responsible for the contract.

Only when this written certification has been received by the Owner's authorized
representative will performance tests be allowed to commence. Unless otherwise
agreed by the Engineer in writing, where engineering systems involve the works of
more than one works contractor, performance tests will only be allowed to
commence when written certification from all the relevant works contractors has
been received.

Carry out during this period full tests on the complete works to demonstrate that
the works meet the requirements of the contract documents.

11.6 RECORDS OF WEATHER CONDITIONS

A.

Keep a daily record throughout the contract period of the maximum, minimum and
average outside shade temperature, humidity and wind speed.

11.7 SUMMER AND WINTER PERFORMANCE TESTS

A. Test the performance of the whole of the works in both summer and winter design

conditions and allow for any special visits to site and provide any necessary attendance
during the defects liability period to set up, monitor and remove test and recording
equipment.

11.8 SYSTEMS USED BEFORE PRACTICAL COMPLETION

A.

B.

No part of the permanent services installations shall be used by the contractor for
his own benefit without the written agreement of the Engineer..

Should any part of the works be operated during the period of the contract for the
benefit of the contractor and/or the Engineer, all consumable spares, including light
bulbs and tubes which have been so put to use shall be replaced by new not more
than seven days prior to practical completion.

11.9 DEFECTS LIABILITY

A.

Defects, shrinkage’s or other faults appearing at any time during the defects
liability period which have led, or, in the opinion of the Engineer, are likely to lead
to failure or malfunction of any part of the works shall be made good immediately
upon receipt of any instruction or direction of the Engineer.

Prepare and submit a record of any failure or malfunction of any part of the works,
the remedial action taken, subsequent re-testing and the results thereof.

Notify the Engineer of any malfunction in, or damage to, the works which the
contractor can demonstrate had been caused by incorrect operation of the system,
vandalism or action of a third party.
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D.

Inform the Engineer in writing when all defects are finally rectified so that an
inspection may be carried out prior to the issue of the final certificate.

PART 12 - INSTRUCTING THE OWNER'S STAFF IN OPERATION OF SYSTEMS AND

EQUIPMENT PRIOR TO PRACTICAL COMPLETION

Prior to practical completion of the installation, the Owner will be appointing
maintenance staff or maintenance contractor to undertake the operation and
maintenance of the building services installation.

The contractor shall include for providing assistance to the Owner's staff during
the course of the installation to explain the purpose and function of the works.

Include for a minimum period of 25 plant operating days prior to practical
completion, to instruct the Owner's maintenance staff or maintenance contractor
in the day to day running of the plant and systems. The location and function of
all items listed on the record schedules shall be explained and the procedures
given in the operating and maintenance manuals for starting up, shutting down,
isolating sections, emergency procedures, etc., shall be comprehensively
explained and demonstrated to the Owner's satisfaction.

PART 13 - SPARE PARTS AND TOOLS

13.1 SPARE PARTS

A.

F.

Prior to practical completion, submit a schedule of the additional spare parts that
the contractor recommends should be supplied over and above those consumable
spares required up to practical completion and for routine maintenance.

Each item on the schedule shall have the manufacturer's current price inserted,
which shall also include for packaging and delivery to site.

These additional spare parts may or may not be ordered during the currency of
the contract and therefore the cost thereof shall only be included in the contract
sum when the subject of an instruction by the Engineer.

Spare parts shall be completely interchangeable and suitable for use in place of
the corresponding part supplied with the plant. They shall be greased and/or
painted before packing to prevent deterioration during delivery and storage.

Where spare parts are supplied by the contractor, each package shall be clearly
marked and numbered for identification in accordance with the schedule of spare
parts and referenced to the equipment list in the operation and maintenance
manual.

Spare parts shall be handed over to the appointed representative of the Owner.

13.2 TOOLS

A.

At practical completion, provide two complete sets of tools and portable indicating
instruments for the operation and maintenance of all plant and equipment together
with suitable means of identifying, storing and securing same.
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PART 14 - FUEL AND POWER FOR COMMISSIONING

A. Fuel and power for commissioning and performance testing the works including
payment of statutory undertakings for same.

B. Fuel, water and power for running the contract heating system to dry out the
building including payment of statutory undertakings for same.

PART 15 - SCOPE OF WORKS
15.1 THE CONTRACT WORKS

A. The works covered by this contract are the selection, manufacturing, works testing,
supplying and delivery to site, erecting, connecting up, testing, commissioning,
performance testing and handing over in working order the complete engineering
services installations, as described in the contract document.

15.2 SYSTEMS INCLUDED

Emergency diesel generator.

Low voltage switchgears.

Distribution panel boards.

Low voltage wires and cables.

Lightning protection.

Earthing system.

Raceways for lighting, sockets, power, low current, communication and
miscellaneous electrical operated systems or equipment.
8. Wiring devices (switches, sockets,..etc).

9.  Motor control centers.

10. Switch disconnectors (isolators).

11. Lighting fixtures.

12. UPS systems.

13. IT systems.

Nog kAN~

PART 16 - RELATED WORK

There will be other Works associated with and related to this Contract the contractor is
responsible to get the approval from other related contract authorities.

The Contractor shall make himself fully aware of the interfaces between and the
requirements of his Works and the works of other.

The Contractor shall, before commencement of Installation Drawings, make himself fully

aware of the special setting-out and installation requirements of other contract Works that
affect the Works of this Section.

PART 17 - TESTING AND COMMISSIONING

A.  The contractor shall be required to demonstrate that the equipment and systems under
this Contract function and operate in full accordance with the Specification and the
testing and commissioning procedures described elsewhere in this Specification.

B.  Once the Contractor has demonstrated the operation of the Works to the satisfaction of

the Engineer the complete integration of the Contractors Works with the Works of
others will be the responsibility of others.
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C. Not withstanding this, the Contractor's Works will not be deemed complete until the
works are fully integrated and demonstrated in function and operation as being fully
integrated with the associated works by others.

D. The Contractor shall allow for full attendance to the Engineer and others in order that
the whole of the Works under this contract can be successfully demonstrated to be
functioning and operating with all other associated works to the satisfaction of the
Engineer..

E. This shall not relieve the contractor in any way of his responsibilities under the
Contract.

END OF SECTION 01
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SECTION 02

EARTHING SYSTEM

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

A

Drawings and general provisions of Contract, including General and General
requirements apply to work of this section.

Basic electrical materials and methods, section 16050 applies to work of this
section.

DESCRIPTION OF WORK

A

Work includes providing all materials, equipment, accessories, services and
tests necessary to complete and make ready for operation, the earthing
system work in accordance with Drawings and Specifications and as
required for a complete system.

QUALITY ASSURANCE

A Manufacturer's Qualifications: Firms regularly engaged in the manufacture of
earthing products, of types, and ratings required, and ancillary materials,
including stranded cable, copper braid and bus and bonding jumpers whose
products have been in satisfactory use in similar service for not less than 10
years.

B. Standards Compliance: Comply with requirements of applicable local codes,
IEC 61364 — 5 and IEE wiring regulations 16™ edition pertaining to electrical
earthing system and equipment.

SUBMITTALS

A. Product Data: Submit manufacturer's data on earthing products and
associated accessories.

B. Samples: Submit sample of earthing cables and earthing accessories.

C. Shop drawings: Submit dimensional layouts on architectural background
drawings.

D. Calculations: submit detailed calculations verifying the earth resistance value

considering the soil conditions.

PART 2 - PRODUCTS

2.1

2.2

RECOMMENDED MANUFACTURER

Refer to list of recommended manufacturers.

ELECTRODES
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2.3

Earthing system will be provided for the earthing of the entire development
including the M.V switchgears, L.V switchgears, transformers, generator set,
panel boards, electrical circuits, building structure, bonding...etc and
associated equipments.

Earthing rods will be installed as indicated in the drawings with cable
connection to earthing equalizer / bars.

Earth rods shall be of circular cross-section copper bond type and as
indicated shall be jointed with purpose made couplings and a suitable driving
cap and tip shall be fitted to the rod. Couplings shall not exceed the diameter
of the rod.

Rod section couplings, driving cap and tip shall be bronze or other material,
which exhibits mechanical strength, electrical continuity between sections
and does not give rise to electrolytic or corrosive action. All coupling units
shall be the same length of threaded length of the rod.

Earth rods shall be a minimum length of 3 meters 34" inch diameter and shall
be driven into the ground using a suitable mechanical hammer. The tops of
the rods shall be driven below ground level to suit the inspection pit.

The top of each rod electrode shall be housed in a purpose made concrete
pit to facilitate inspection. The pit shall be provided with a lid and the
assembly shall be flush with ground level.

Earth pits installed below ground level shall be provided with a waterproof
seal.

Parallel connected earth rods shall be spaced at a horizontal distance equal
to their buried length. They shall be connected with bare stranded copper
cable unless otherwise shown on the drawings, buried not less than 750 mm
below ground level unless otherwise shown on the drawings.

Copper strip or stranded cable may be installed in the same trenches as
M.V/LV cables but shall be separated from all other cables and services by a
distance not less than 300 mm.

The resistance to earth of the electrode system for power services shall not
exceed three ohms and for communication services shall not exceed half
ohm. Site testes shall be made to ascertain that the electrode system
resistance meets this requirement. If the resistance exceeds this figure the
contractor shall provide the necessary materials to reduce the system
resistance to the specified level.

EARTHING CONDUCTORS

A

Earthing conductors connecting the main earthing terminal or bar and
electrode system shall be green/yellow PVC insulated, stranded copper
cable. A minimum of two earthing conductors shall be installed and
separately connected to the main earth bar with bolted test links of copper
and having a cross section equal to the main earth bar.
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24 MAIN EARTHING TERMINAL

The main earthing terminal shall consist of hard drawn copper formed into a
bar having minimum dimensions as detailed in the earthing schematic.

Each earthing bar shall be mounted not less than 600 mm above the finished
floor level and spaced by means of insulators not less than 50 mm from the
fixing surface.

The diameter of fixing holes shall not exceed one third of earthing bar width.
Where this is not possible then the connection shall be made to a copper flag
welded to the earthing bar.

Each connection to the main earthing terminal shall be identified with an
appropriately worded label made of durable material.

25 PROTECTIVE CONDUCTORS

A.

Protective conductors between equipment earthing terminals or bars and the
main earthing terminal or bar shall be made with stranded copper insulated
cables as shown on the drawings. Cables shall be connected to remote ends
of the equipment earthing terminals or bar and separately connected to the
main earthing terminal or bar.

Where a number of protective conductors follow the same route these shall
be green/yellow PVC covered and installed on a cable tray and fixed with
purpose made cleats.

Connections between main earthing terminal or bars, equipment earthing
terminals, etc, and stranded copper cables shall be made with appropriate
compression type lug, bolt, nut and lock washers. Contact surfaces shall be
thoroughly cleaned and tinned.

Sockets lugs, bolts, nuts, washers, screws, rivets, clamps, cleats or other
items which come into direct contact with copper protective conductors bars,
strips, cables etc, shall be non-ferrous and manufactured from brass, bronze
or other suitable conducting material which will not cause electrolytic or other
corrosion. Where connections occur between copper and galvanized
structures, contact surfaces shall, additionally, be tinned and after completion
compounded to exclude moisture. Protective conductors, cables, strip, bars,
lugs, etc, shall be installed in visible and serviceable positions.

The joints shall be made using zinc free brazing material with a melting point

of at least 600 ©C. The amount of overlap between the two strips to be
jointed shall not be less than the width of the larger conductor.

PART 3 - EXECUTION

3.1 EXAMINATION

A

Examine conditions under which electrical earthing connections are to be
made and notify in writing of conditions detrimental to proper completion of
work. Do not proceed with work until unsatisfactory conditions have been
corrected.

3
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3.2

INSTALLATION

A

Install electrical earthing system as indicated in accordance with
manufacturer's instructions, requirements of applicable standards, and in
accordance with recognized industry practices to ensure that installation
complies with requirements and serves intended function.

Coordinate as necessary to interface installation of electrical earthing system
work with other work.

Earth the electrical installation including, but not limited to, the following:
Underground distribution, substation service equipment, electrical service
system, switchgear housings, cabinets, housings and neutrals of
transformers lightning protection system, emergency distribution systems,
busway enclosures, motor control centers, individual starters cable trays,
cable trunkings and other non-current carrying metal parts of electrical
equipment.

Wherever flexible metal conduit or cable are used for part of a raceway run,
provide an earthing conductor in the raceway or cable and connect to
earthing bushings at each end of run.

Where pull boxes contain barriers, provide an earth lug in each section.
Install earthing conductors in all circuits wiring.

Terminate feeder and branch circuit insulated equipment earthing conductors
with earthing lug, bus, or bushing.

Route earthing connections and conductors to earth and protective devices
in shortest and straightest paths as possible to minimize transient voltage
rises.

Install clamp-on connectors on clean metal contact surfaces, to ensure
electrical conductivity and circuit integrity.

Where expansion fittings occur, provide internal earth conductor terminating
in adjacent pulling points with earthing bushings.

Metallic pipe services for example, gas mains, water mains and dry risers
shall be effectively bonded to the main earthing terminal at their point of
entry. Connections shall be made to the services with purpose-made earthing
clamps.

Where there is a lightning conductor system for the building or structure, it
shall be effectively bonded to the main earthing terminal. A suitable label
shall be provided adjacent to this bonding connection at the main earthing
terminal indicating the purposed of connection.

Building structures shall be effectively bonded to the main earthing system
(Grid).

The cross-sectional area of all earthing, bonding and protective conductors
shall comply with the requirements of the IEE wiring regulations. Except

4
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3.3

3.4

where detailed otherwise in this specification or on the drawings all
conductors for earthing shall be copper.

Single-core cables forming part of the earthing system shall be of stranded
copper, with green/yellow PVC.

Mechanical joints between aluminum and copper shall have the joint faces
lightly coated with an anti-corrosion compound before the connection is
made.

Where conduits, or glands for armoured cables, terminate on switchgear,
distribution boards, starter panels or other apparatus then brass compression
washers shall be used to ensure an effective earth connection.

Where connections are made between sections of raceways then the
manufacturer's earth continuity links shall be installed across the joint.
Connections made between raceways sections crossing a building expansion
joint shall be made with a flexible copper braid.

Sections of cable tray shall be thoroughly cleaned before overlapping and
securing with a minimum of two screwed fixings. The remote ends of the
cable tray shall be effectively bonded to the earthing system.

The armouring of plastic sheathed cables shall terminate in compression
glands fitted with purpose-made earth tags. A protective conductor shall
connect the earth tag with the apparatus earthing terminal. The earth tag
shall be manufactured from a high conductivity material compatible with the
cable gland.

The armouring of metal sheathed cables shall be securely clamped to the
gland at the cable termination with a purpose-made bolted clamp.

A protective conductor shall be installed to connect the armour clamp or
gland fixing bolts to the apparatus earthing terminal.

EARTH TESTS

A.

After installation of the individual earthing systems in accordance with the
above for the various parts of the works and after the whole installation has
been connected up, resistance tests shall be carried out at each sub-station
and for each earth source independently and the readings obtained officially
and recorded. Three readings shall be obtained for each sub-station relating
to the two earth paths connected individually and in parallel.

An Ever shed and Vignoles or similar earth tester shall be used and all
results tabulated and handed to the Engineer.

FIELD QUALITY CONTROL

A

Upon completion of installation of electrical earthing, test ground resistance
with ground resistance tester.

Weld earthing conductors to underground earthing electrodes.

Earth electrical service system neutral at service entrance equipment to
earthing electrodes.
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D. Earthing each separately-derived system neutral to:

a. Effectively earthed metallic water pipe.
b. Effectively earthed structural steel member.
b. Separate earthing electrode.

END OF SECTION 02
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SECTION 03

ELECTRICAL IDENTIFCIATION

PART 1 - GENERAL

1.1

1.2

13

1.4

RELATED DOCUMENTS

A Drawings and general provisions of Contract, including General and special
Conditions (General requirements), apply to work of this section.

B. Basic electrical materials and methods, section 16050 applies to work of this
section.

DESCRIPTION OF WORK

A Work includes providing all materials, equipment, accessories, and services
to complete and make ready for the Owner, the identification of all electrical
equipment as required by this section and other sections of the
specifications.  This includes, but is not limited to buried cable warning,
power, control and communication conductors, operational instruction and
warnings; danger signs, and equipment system identification signs.

QUALITY ASSURANCE

A. Manufacturers: Firms regularly engaged in manufacture of electrical
identification products of types required whose products have been in
satisfactory use in similar service for not less than 10 years.

SUBMITTALS

A. Product Data: Submit manufacturer's data on electrical identification
materials and products.

B. Samples, complete with nomenclature for the following:
1. Engraved lamacoid plates of each size of lettering.
2. Wraparound labels.
3. Metal tags.
4, Enameled sheet metal signage.

PART 2 - PRODUCTS

2.1

LAMACOID NAMEPLATES

A. Identification for power centers, switchboards and panelboards: Engraved
lamacoid nameplates with 6 mm high white lettering on black background
fastened to the outside face of the front.

B. Identification for switch disconnectors or circuit breakers of the following:
1. For Individually Enclosed Units: Engraved lamacoid nameplates with

3 mm high white lettering on a black background fastened to outside
front face of enclosure.

1
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2.2

23

2.4

25

2.6

2.7

2.8

2. For Panelboards With Doors:  Typewritten directories mounted
behind transparent plastic cover, in metal frames fastened on inside
face of doors; directories to indicate circuit number, designation of
room and number and item being served in directories.

WRAPAROUND LABELS AND METAL TAGS

A Identify the wires and cables of feeders by means of fiber or non-ferrous
metal tags fastened with non-ferrous metal wires or bands throughout;
fastenings for metal tags of the same metal as the tag.

ENGRAVED LETTERING

A. Engrave device plates for local toggle switches, toggle switch-type motor
starters, pilot lights, and the like, whose function is not readily apparent with
3mm high letter suitably describing the equipment controlled or indicated.

STAMPED LETTERING

A Stamp phase identification letters into the metal of the bus bars of each
phase of the main busses of each power center switchboard and panelboard;
make letters visible without having to disassemble any current carrying or
supporting elements.

IDENTIFIABLE MARKINGS

A. Identify each outlet box, junction box and cabinet used in conjunction with
empty raceway for wires of a future system by means of identifiable markings
on the inside denoting the system.

ENAMELED SHEET METAL SIGNAGE

A Equip all electric switchboard rooms, electric closets, metal screened spaces
assigned to electric equipment and the like, with enameled sheet metal "red
on white" signs reading "Electric Equipment Room - No Storage Permitted";
mount signs at clearly visible locations within the rooms.

PORCELAIN ENAMEL RED ON WHITE

A. Mark all outdoor substations with porcelain enamel red on white reading
"Danger - High Voltage" and in accordance with Utility Company
requirements.

ENGRAVE

A Device plate for receptacles other than 220 volt 10 and 16 amperes
receptacles with 3 mm high black letters and designating the following:

1. Voltage
2. Number of phases
3. Current rating.
B. Device plates for receptacles on emergency, engraved "EMERGENCY" as

described in Section 16140.
2
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2.9 MARK

A

Cabinets housing emergency lighting and receptacle panelboards with the
word "EMERGENCY" stenciled in 5 cm high red letters on the outside of the
cabinet, in addition to other lettering and nameplates required above.

210 NOMENCLATURE

A.

The nomenclature used to identify power centers, dimmer boards,
switchboards and panelboards to match the nomenclature used on the
drawings.

The nomenclature used to identify switched or circuit breakers to:
1. Designate where they disconnect mains or service together with
suitable differentiating nomenclature where more than one service or

main is involved.

2. Designate the feeder number and the name of the load supplied
where they control feeders.

3. Designate the name of the space and the load supplied where they
control lighting and appliance branch circuitry.

The nomenclature used to identify feeder wires and cables to designate the
feeder number.

PART 3 - EXECUTION

3.1 INSPECTION

A

Examine conditions under which electrical identification products are to be
installed.  Notify Engineer in writing of conditions detrimental to proper
completion of the work.

Do not proceed with work until unsatisfactory conditions have been
corrected.

3.2 INSTALLATION

A

Install electrical identification products as indicated, in accordance with
manufacturer's written instructions, requirements of applicable Standards,
and in accordance with recognized industry practices to ensure that
installation complies with requirements and serves intended function.

Coordinate as necessary to interface installation of electrical identification
products with other work.

Comply with governing regulations and requests of governing authority for
identification of electrical work.

Wherever reasonably required to ensure safe and efficient operation and
maintenance of electrical systems and electrically connected mechanical
systems and general systems and equipment, including prevention of misuse
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of electrical facilities by unauthorized personnel, install signs or similar
equivalent identifications, instruction or warnings on switches, outlets and
other controls, devices and covers of electrical enclosures. Where detailed
instructions or explanations are needed, provide plasticized tags with clearly
written messages adequate for intended purposes.

E. Install signs at location for best convenience of viewing without interference
with operation and maintenance of equipment.  Secure to substrate with
fasteners, except use adhesive where fasteners should not or cannot
penetrate substrate.

F. Securely fasten signage and nameplates.

G. Identify each wire or cable in a feeder at its terminal points of connection and
in each handhole, pull box, junction box and panel gutter through which it
passes.

H. Label all conductors in wireways and pull and junction boxes with panelboard

designations and circuit number.

l. Identify Individually:

1. Switchgears.

2. Transformers.

3. Standby generator set.

4. Panel boards.

5. Devices in switchboard and panelboards.

6. Switch Disconnectors.

7. Cables.

8. Cabinets, junction and pull boxes of all systems installed.
9. Cable trays and trunkings.

END OF SECTION 03

4

Electrical specification



SECTION 04

LOW VOLTAGE WIRES AND CABLES

PART 1 - GENERAL

1.1

1.2

1.3

14

RELATED DOCUMENTS

A Drawings and general provisions of Contract, including General and special
Conditions (General requirements), apply to work of this section.

B. Basic electrical materials and methods, section 16050 applies to work of this
section.

DESCRIPTION OF WORK

A Work includes providing all wires, cables and connections, complete with all
accessories in accordance with Drawings and Specifications and as required
for a complete system. Wiring size referenced in this Section is metric,
except as noted. For special wiring for individual systems, refer to respective
Section of these Specifications.

QUALITY ASSURANCE
A. Manufacturers: Firms regularly engaged in manufacture of wires, cables,
and connections of types, sizes and ratings required, whose products have

been in satisfactory use in similar service for not less than 10 years.

B. Standards Compliance: Comply with requirements of applicable local codes,
IEC 60502 pertaining to wires, cables and connections.

SUBMITTALS
A. Product Data: Submit manufacturers' data on wires, cables and connectors.
B. Samples : Submit 25 cm length cables of each type and size of wires and

Cables, Manufacturer Name, insulation class and reference No. Should be
indicated on the Submitted Sample.

PART 2 - PRODUCTS

2.1

2.2

RECOMMENDED MANUFACTURERS
Refer to list of recommended manufacturers.
LOW VOLTAGE CABLES

A. GENERAL

1. Provide all of the mains low voltage cables shown on the drawings or
detailed in the cable schedules.

2.  All cables shall comply with IEC 60502 and all conductors shall be
copper P.V.C. insulated and P.V.C. sheathed (0.6/1 K.v).

1
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10.

11.

12.

13.

Copper conductors shall be stranded for sections 2.5 mm2, and
above. Signal and control cables shall have solid conductors.
Flexible cords shall have finely stranded conductors.

Conductor sizes shall be metric, as shown on the Drawings.
Conductors with cross-sectional areas smaller than specified will not
be accepted.

The current carrying capacity of conductors have been determined in
accordance with the IEE wiring Regulations 16" edition for the
specified type of insulation and the expected conditions of installation.
No change will be accepted in the specified type of insulation, unless
warranted by special conditions and approved by the Engineer.

The insulation of each conductor shall be colour coded or otherwise
identified as required by the Regulations.  Colour coding shall be
maintained throughout the entire installation.

For each lot of cable supply a certificate of origin issued by the
manufacturer stating its origin, manufacturer, constitution and
standards to which it complies with. In the absence of such
documents, the Engineer reserves the right to require that tests, at the
Contractor's expense, be performed by an official laboratory on
samples taken from lots of cables delivered to the Site.

Cable installations whether so indicated or not shall include all joints
and their accessories at terminating ends or at tap-off points, earthing
and bonding etc. Carried to completion.

Joints in cable shall not be accepted. Cables shall be supplied in
lengths sufficient for a straight-through pull from termination to
termination.

All cables shall be delivered to site with the manufacturer's seals,
labels, or other proof of origin intact. Such labels and seals shall not
be removed until the cable is required for use, and shall be retained
for inspection.

Unless otherwise specified herein or indicated on the drawings or in
the cable schedules all cable oversheaths shall be black.

Cables shall be handled, terminated and installed in accordance with
the cable manufacturer's recommendations. The technical advice of
the manufacturer's recommendations. The technical advice of the
manufacturer's specialists shall be followed if any special conditions
or unusual circumstances apply.

Where cable sizes are not indicated on the drawings or in the cable
schedules, the contractor shall be responsible for determining the
correct size of each cable. Cable sizes shall be determined on the
basis of current rating and/or voltage drop and/or earth loop
impedance, together within allowance for grouping with other cables
and the method of installation, whichever is relevant, after taking into
account the type of cable, the ambient conditions, the method of
installation and the disposition of each cable relative to other cables.
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14.

15.

16.

17.

18.

19.

20.

Full details, with illustrations, of all cable supports and fixing devices
shall be submitted before any orders are placed or work put in hand.
All cable supports and fixing devices shall be designed to have a
factor of safety of not less than 4.

Wherever cables pass through walls, ceilings, partitions and the like,
a heavy-gauge PVC sleeve shall be provided, of internal diameter
greater by at least 15 mm, but not more than 25 mm, than the
diameter of the cable.

The length of any such sleeve shall be such that each end projects by
5 mm beyond the surface of the element through which it passes, and
the ends of they bore shall be provided with an adequate radius to
prevent chafing of the cable sheath.

Wherever cables pass through floors a heavy-gravy-gauge steel
sleeve shall be provided, of internal diameter greater by at least 15
mm, but not more than 25 mm, than the diameter of the cable
and projecting above floor level by at least 50 mm.

Where cables pass through walls and/or floors which form part of the
building's fire compartmentation, the hole(s) through which the cables
pass shall be sealed after the cables have been installed, so as to
give the same standard of fire resistance as the original wall or floor.
Details of the proposed sealing method shall be submitted prior to
implementation.

Fire resistance cables shall be used as indicated in the cable
schedules. Cables shall be single core or multi-core with fire
resistance property 750 C° according to IEC 60331.

Flame retaurdant cables shall be used for cables laying in the plenium
area and as indicated in the cable schedules. Cables shall be single
core or multi-core with flame retaurdant cable tested accordingly to
IEC 60332. Cables shall be LSHF according to IEC 60754.

23 CABLE INSTALLATION

A. FEEDER AND SUB-FEEDER INSTALLATIONS

1.

Cabling and wiring installation shall be performed strictly in
compliance with the IEE wiring regulation 16™ edition.

Indoor distribution feeders and sub-feeders such as to distribution
panel boards, motor control-gear, isolating switches etc. shall be in
the form of single conductor pulled inside conduits, or raceways or
multi-conductor cables clipped on cable trays, all as generally shown
on the Drawings (with reference to the Schedules).

Where two or more cables are run in parallel, they shall be fixed on

galvanized steel trays or in approved special cable supporting and
protecting raceways.

3

Electrical specification



4. Cables shall be fixed to the supporting structures with approved

galvanized steel clamps at distances not exceeding 20 diameters. No
joints or splices shall be accepted on main feeders and sub- feeders.

Wires and cables shall be routed in such a way that they are not
exposed to excessive heat or to corrosive agents. If such a condition
cannot be complied with the wires and cables shall be of a type
designed for the particular condition or enclosed in the necessary
protective raceway, duct, concrete etc.

B. FINAL SUB-CIRCUIT WIRING

1.

Final sub-circuit work originating from light and power panelboards
shall be arranged as shown on the Drawings.

All wiring shall comply with IEC 60502 and all conductors shall be
copper pvc insulated (450/750 volt.).

Unless otherwise specifically indicated on the Drawings, all final
sub-circuit wiring shall be run as follows:-

- Single — core conductors PVC insulated inside conduits in
areas / rooms without false ceilings.

- Multi — core cables PVC/PVC insulated inside cable trunking
in areas / rooms with false ceiling.

At least 150 mm of free conductor shall be left at each outlet, switch
point and pull box for the making up of joints, or the connection of
fixtures or devices, except where conductors are intended to loop
without joints through lamp holders, receptacles and similar device
boxes.

C. IDENTIFICATION OF CABLES AND WIRES

1.

Except in the case where it is terminated in full view onto a clearly
labelled switch, starter, distribution board or similar piece of
apparatus, or onto a motor or other item of equipment the function of
which is evident, each and every cable end shall be provided with an
approved means of identification. In particular, this requirement shall
apply to all cables terminating on the back, or in the base, of cubicle
type or similar switchboard or control panel and in any other case
where the function of the cable is not immediately obvious.

The means of identification shall be one or other of the following:-

(i) An engraved brass label securely fixed to the cable sealing
box.

(ii) A stamped brass label securely tied to the cable with tinned
copper binding wire.

Self-adhesive embossed plastic labels will not be accepted as means
of identification.
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The means of identification shall give the cable size, number of cores,
and function together with the cable reference number if one has
been allocated.

All cables run above ground shall be identified by means of engraved
or stamped brass label at intervals not exceeding 30 meters. The
labels shall bear details of the cable size, number of cores, function,
and reference number (if any) and shall be securely attached to the
cables with tinned copper binding wires.

D. TERMINATIONS OF L.V. WIRES AND CABLES

1.

Terminations of wires and cables of sizes up to 16 mm?2, shall be
tightly twisted and where possible doubled back before being
clamped. Where two or more wires are looped into the same terminal
these conductors shall be tightly twisted together before being
inserted into the terminals.

Wires and cables of sizes over 16 mm? shall terminate with sweated
or compression type lugs. Insulating sleeve shall be used to protect
any exposed part of the conductor or sleeve projecting beyond any
insulated shrouding or mounting of a live terminal.

Glands for the various types of multi core cables shall be purpose
made and suitable for the equipment enclosure.

2.4 CABLE TESTING

1.

6.

As soon as is practicable after the completion of installation and
termination of the cables specified herein, or of any usable group of
such cables, the Contractor shall carry out the tests described below,
together with such other tests and measurements to prove
compliance with this Specification and with the requirements of the
IEE Wiring Regulations 16" edition.

An insulation resistance test, carried out with a "Megger" insulation
tester or other similar type of testing instrument, to measure the
insulation resistance between each conductor and the remaining
conductors and between each conductor and the metallic sheath (if
any) and armouring. The voltage to be applied shall be 1000 volts.

The above tests shall be carried out both before and after any
pressure tests and the insulation resistance shall not be less than the
half mega ohms for all low voltage cables . The contractor shall
submit insulation resistance figures for all cables .

A voltage test of 15 minutes duration shall be applied at the test
voltage indicated in IEE wiring regulation 16th edition.

The Contractor shall submit proposals on the appropriate test voltage
in respect of other types of cable.

Phase-rotation and phase-correspondence shall be tested to prove
that the cables have been correctly connected.

PART 3 - EXECUTION

5
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3.1

3.2

INSPECTION

1.

Examine conditions under which wires, cables and connections are to be
installed.  Notify Engineer in writing of conditions detrimental to proper
completion of the work. Do not proceed with work until unsatisfactory
conditions have been corrected.

INSTALLATION

1.

10.

11.

12.

13.

Install wires, cables and connectors as indicated, in accordance with
manufacturer's written instructions, requirements of applicable Standards and
in accordance with recognized industry practices to ensure that installation
complies with requirements and serves intended function.

Coordinate as necessary to properly interface installation of wires/cables with
other work.

Pull conductors simultaneously where more than one is being installed in
same raceway.

Use anti-seize compound for copper lug connections to bus bars.

Use pulling compound or lubricant, where necessary; compound used must
not deteriorate conductor or insulation.

Use pulling means, including fish tape, cable, rope and basket weave
wire/cable grips which will not damage cables or raceway.

Install exposed cable, parallel and perpendicular to surfaces, or exposed
structural members, and follow surface contours, where possible.

Complete conduit or raceway installation (joints made up tightly and the
entire run secured in place) before pulling wire and cable.

Support wires and cables at the upper end of all risers and at intermediate
points.

Seal, between the wire and conduit with a non-hardening compound
approved for the purpose, cable and wire entering a building from
underground where cable exits the conduit.

Install cable spacers where required. Provide conduit fittings for spacing of
cables at terminations, consisting of galvanized or cadmium plates, steel or
malleable iron threaded conduit and fittings and inserts of non-metallic
insulating material with openings adequate to accommodate cables being
spaced.

In trunkings and large pull boxes, lace and tie off conductors in groups of 3
phases and neutral as installed in conduits to limit conductor unbalanced
loading.

Leave all wires with sufficient slack at terminal ends and lighting fixtures for
convenient connections and servicing. Stow loose ends neatly in outlet box.
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14.

15.

16.

17.

18.

19.

Provide splices and taps in accessible boxes, panelboards fittings, gutters,
terminal panels, etc., only. Provide materials compatible with the conductors,
insulations and protective jackets on the cables and wires.

Tie all circuit and control wiring in cabinets, panels, pullboxes, and junction
boxes.

Tighten electrical connectors and terminals, including screws and bolts, in
accordance with manufacturer's published torque tightening values.

Connect electrical power supply conductors to equipment conductors in
accordance with equipment manufacturer's written instructions and wiring
diagrams.

Prepare cables and wires, by cutting and stripping covering armor, jacket,
and insulation properly to ensure uniform and neat appearance where cables
and wires are terminated. Exercise care to avoid cutting through tapes which
will remain on conductors. Also avoid "ringing" copper conductors while
skinning wire. Cut armored jackets with tools made specifically for that
purpose.

Do not install thermoplastic wires in computer area raised floors.

3.3 FIELD QUALITY CONTROL

1.

Check for physical damage and proper connection in accordance with
drawings.

Megger conductors phase-to-phase and phase-to-ground for continuity and
insulation tests before connection to utilization devices for the main feeders,
sub — feeders, branch circuits, three phase circuits...etc.

Perform tests prior to connecting equipment and in presence of authorized
representatives.

Submit written reports of test results.

Prior to energization, test wires and cables for electrical continuity.
Subsequent to wire and cable hook-ups, energize circuits and demonstrate
functioning in accordance with requirements. Where necessary, correct

malfunctioning units, and then retest to demonstrate compliance. Replace
units which cannot be satisfactorily corrected.

END OF SECTION 04
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SECTION 05

MISCELLANEOUS CONTROL EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.

Drawings and general provisions of Contract, including General and special
Conditions (General requirements), apply to work of this section.

Basic electrical materials and methods, section 16050 applies to work of this
section.

1.2 DESCRIPTION OF WORK

A

Work includes providing all materials, equipment, accessories, services and
tests necessary to complete and make ready for operation by the Owner, all
miscellaneous control equipment in accordance with Drawings and
Specifications.

1.3 QUALITY ASSURANCE

A

Manufacturers: Firms regularly engaged in the manufacture of
miscellaneous control equipment of the types and capacities required, whose
products have been in satisfactory use in similar service for not less than 5 years.
Provide miscellaneous control equipment produced by a manufacturer listed
as an Acceptable Manufacturer in this section.

Standards Compliance: Comply with requirements of applicable local codes,
IEC 60947 pertaining to miscellaneous control equipment.

1.4 SUBMITTALS

A.

B.

Product Data: Submit manufacturer's data for miscellaneous control
equipment, including sizes, types, finishes, electrical ratings and
characteristics.

Samples : submit samples of all control equipment.

PART 2 - PRODUCTS

2.1 RECOMMENDED MANUFACTURER

Refer to list of recommended manufacturers.

2.2 CONTACTORS AND REMOTE CONTROL RELAYS

A.

GENERAL

1. Mechanically or magnetically held with contacts normally open or
normally closed and/or combination required.
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B.

C.

Rated for continuous operation with capacities and voltage at 50 Hz,
as indicated on drawings or required.

Spring loaded contacts to maintain contact pressure in closed
position, readily replaceable, self-aligning type.

Suitable for inductive or non-inductive loads, unless otherwise noted.

With arc shields and magnetic blow coils if interrupting duty exceeds
300 ampere.

Interrupting capability not less than six times rated full load current.

Operating coils voltage: 220 volts, unless otherwise noted.

MECHANICALLY HELD CONTACTORS

Single and/or dual coil operation.
Positive locking type without the use of latching hooks or magnets.

With a manual operator for hand operation giving positive indication
of contactor position.

Control Circuit: ~ For 3-wire operation with momentary contact
open/close stations as indicated.

MAGNETICALLY HELD CONTACTORS

1.

Spring assisted gravity open on normally open contacts and spring
loaded magnetically open in normally closed contacts.

Control Circuit: ~ For 2-wire operation with maintained contact
open/closed stations as indicated or required.

2.3 MULTIPLE POLE RELAYS

A.

B.

C.

Electrically operated, mechanically held type, with 10 amperes minimum

rated contacts (unless otherwise indicating or required).

Open and close coils rated 220 volts or 380 volts, 50 Hz, unless otherwise
indicated or required.

Number of poles as indicated on drawings or schedules.

2.4 LOW VOLTAGE CONTROL POWER TRANSFORMERS

A.

Rated as required for voltage, momentary volt-ampere load, continuous
volt-ampere load and suitable for the intended application.

With primary and secondary over current protection with fused switches in

the metal casing of the transformer (package unit).
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PART 3 - EXECUTION

3.1

3.2

3.3

INSPECTION

A

Examine conditions under which miscellaneous control equipment are to be
installed.  Notify Engineer in writing of conditions detrimental to proper
completion of the work. Do not proceed with the work until unsatisfactory
conditions have been corrected.

INSTALLATION

A

Install miscellaneous control equipment and accessories as indicated in
accordance with manufacturer's  written instructions, requirements of
applicable Standards in accordance with recognized industry practices to
ensure that installation complies with requirements and serves intended
function.

Coordinate as necessary to interface installation of miscellaneous control
equipment work with other work.

Protect miscellaneous control equipment systems from dirt, moisture and
construction debris subsequent to and during installation until project is
accepted by Owner.

Tighten connectors and terminals, including screws and bolts, in accordance
with equipment manufacturer's published torque tightening values for
equipment connectors.

Mount all equipment in cabinets suitable for installation with all necessary
bus bars and terminal strips. Separate low and high voltage sections with
barriers.

Provide all wiring, conduit and accessories including but not limited to
terminal strips, rectifiers, switches, and fuses for systems to perform
intended function.

Provide emergency shut-down facilities at mechanical equipment rooms and
other locations indicated on drawings and as required.

FIELD QUALITY CONTROL

A.

Prior to energization of installed miscellaneous control equipment, test for
electrical continuity of circuitry and for possible short circuits.

Electrically energize miscellaneous control equipment systems and
demonstrate functioning in accordance with requirements. Where
necessary, correct malfunctioning units, and then retest to demonstrate
compliance. Replace equipment which cannot be satisfactorily corrected.

END OF SECTION 05
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SECTION 06

MEDIUM VOLTAGE CABLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A

Drawings and general provisions of Contract, including General and special
Conditions (General requirements), apply to work of this section.

Basic electrical materials and methods, section 16050 applies to work of this
section.

1.2 DESCRIPTION OF WORK

A.

Work includes providing all medium voltage (11 KV) cables, terminations and
connections, complete with all accessories in accordance with Drawings and

Specifications and as required for a complete system. Cable size referenced
in this Section is metric.

1.3 QUALITY ASSURANCE

A

Manufacturers: Firms regularly engaged in manufacture of medium voltage
cables, and connections of types, sizes and ratings required, whose products
have been in satisfactory use in similar service for not less than 10 years.

Standards Compliance: Comply with requirements of applicable local codes,
IEC 60502 pertaining to medium cables joints and terminations.

1.4 SUBMITTALS

A

Product Data: Submit manufacturers' data on medium voltage cables and
connectors.

Samples : Submit 50 cm length cable of each type and size of medium
voltage cables, Manufacturer Name, insulation class and reference No.
Should be indicated on the Submitted Sample.

PART 2 - PRODUCTS

2.1 RECOMMENDED MANUFACTURERS

Refer to list of recommended manufacturers.

2.2 GENERAL

A

Provide all of the medium cables shown on the drawings.
All cables shall comply with IEC 60502 and all conductors shall be aluminium
XLPE insulated armoured and P.V.C. sheathed (12/20 K.v).

Conductors shall be stranded, round and compacted according to IEC 60228.
1
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2.3

The insulation of each conductor shall be colour coded and shall be
maintained throughout the entire installation.

For each lot of cable supply a certificate of origin issued by the manufacturer
stating its origin, manufacturer, constitution and standards to which it
complies with. In the absence of such documents, the Engineer reserves the
right to require that tests, at the Contractor's expense, be performed by an
official laboratory on samples taken from lots of cables delivered to the Site.

Be responsible for any delays in the work resulting from non-compliance with
the requirements mentioned above.

Cable installations whether so indicated or not shall include all joints and their
accessories at terminating ends earthing and bonding etc. Carried to
completion.

All cables shall be delivered to site with the manufacturer's seals, labels, or
other proof of origin intact. Such labels and seals shall not be removed until
the cable is required for use, and shall be retained for inspection.

Unless otherwise specified herein or indicated on the drawings or in the cable
schedules all cable oversheaths shall be black.

Cables shall be handled, terminated and installed in accordance with the
cable manufacturer's recommendations. The technical advice of the
manufacturer's recommendations. The technical advice of the
manufacturer's specialists shall be followed if any special conditions or
unusual circumstances apply.

Full details, with illustrations, of all cable supports and fixing devices shall be
submitted before any orders are placed or work put in hand. All cable
supports and fixing devices shall be designed to have a factor of safety of
not less than 4.

Wherever cables pass through floors a heavy-gravy-gauge UPVC sleeve
shall be provided, of internal diameter greater by at least 15 mm, but not
more than 25 mm, than the diameter of the cable and projecting above floor
level by at least 50 mm.

Where cables pass through walls and/or floors which form part of the
building's fire compartmentation, the hole(s) through which the cables pass
shall be sealed after the cables have been installed, so as to give the same
standard of fire resistance as the original wall or floor. Details of the
proposed sealing method shall be submitted prior to implementation.

MEDIUM VOLTAGE CABLES

GENERAL REQUIREMENTS

1. M.V. cables shall be XLPE with armour sheath, three core, 240 mm?2
Aluminum conductor.

2. The cables shall comply with the IEC 60228, 60230 and 60502.

CONSTRUCTION
2
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10.

11.

Construction of 12/20 k.V. cables shall have three conductors of
Aluminum concentric standard wires in accordance with IEC- 60288
"Nominal cross-section and composition of conductors of insulated
cables".

Each conductor shall have an extruded screen covering of
semi-conducting compound.

Each conductor shall have a zone resistant layer of cross- linked
polyethylene (XLPE) extruded on the screened conductor.

The insulation shall be suitable for continuous conductor temperature
of 90°C, maximum emergency conductor temperature 130°C and
maximum short circuit conductor temperature 250°C.

Each core (insulated conductor) shall be screened by either a semi
conducting, tape or layer of extruded semi conducting compound, but
shall be completely free stripping.

Each screened core shall be shielded with a layer of copper tape.

Each shielded core shall have an extruded sheath of thermoplast, to
prevent moisture from penetrating and provides a good corrosion
protection.

The three cores shall be assembled together, the interstices filled with
non-hygroscopic material so that the completed cable assembly is of
substantial circular cross-section.

The inner covering wrapping the three cores together shall be of
extruded corrosion resistant material. The materials used for the filler
and inner covering shall be suitable for the cable operating
temperature. The thickness of the inner covering shall be in accordance
with 1EC - 60502.

Identification of cables shall be carried out by embossing on the outer
PVC sheath the voltage rating (class), size and number of conductors,
manufacturer's name throughout the whole length of cables.

Identification of phases shall be carried out by using numbered
insulated metal tapes (1, 2 & 3) throughout the whole core under the
copper shield.

2.4 CABLE TESTING

A.

As soon as is practicable after the completion of installation and termination
of the cables specified herein, or of any usable group of such cables, the
Contractor shall carry out the tests, together with such other tests and
measurements to prove compliance with this Specification and with the
requirements of the IEE Wiring Regulations.

An insulation resistance test, carried out with a "Megger" insulation tester or
other similar type of testing instrument, to measure the insulation resistance
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between each conductor and the remaining conductors and between each
conductor and the metallic sheath (if any) and armouring.

C. The above tests shall be carried out both before and after any pressure tests

and the insulation resistance shall not be less than the figures in IEC 60230.
The contractor shall submit insulation resistance figures for medium voltage
cables .

D. A voltage test of 15 minutes duration shall be applied in accordance with the
in IEE wiring regulation 16th edition.

E. Phase-rotation and phase-correspondence shall be tested to prove that the
cables have been correctly connected.

PART 3 - EXECUTION

3.1

3.2

INSPECTION

A. Examine conditions under which medium voltage, cables are to be installed.
Notify Engineer in writing of conditions detrimental to proper completion of
the work. Do not proceed with work until unsatisfactory conditions have
been corrected.

INSTALLATION

A. Install cables as indicated, in accordance with manufacturer's written
instructions, requirements of applicable Standards and in accordance with
recognized industry practices to ensure that installation complies with
requirements and serves intended function.

B. Coordinate as necessary to properly interface installation of cables with other
works.

C. Pull cables simultaneously where more than one is being installed in same
raceway.

D. Use pulling compound or lubricant, where necessary; compound used must

not deteriorate conductor or insulation.

E. Use pulling means, including fish tape, cable, rope and basket weave cable
grips which will not damage cables or raceway.

F. Install exposed cable, parallel and perpendicular to surfaces, or exposed
structural members, and follow surface contours, where possible.

G. Complete conduit or raceway installation (joints made up tightly and the
entire run secured in place) before pulling cables.

H. Seal, between the cable and conduit with a non-hardening compound
approved for the purpose, cable entering a building from underground where
cable exits the conduit.

l. Install cable spacers as required. Provide conduit fittings for spacing of
cables at terminations.
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3.3

FIELD QUALITY CONTROL

A

Check for physical damage and proper connection in accordance with
drawings.

Megger conductors phase-to-phase and phase-to-ground for continuity and
insulation tests before connection to utilization devices.

Perform tests prior to connecting equipment and in presence of authorized
representatives.

Submit written reports of test results.

Prior to energization, test cables for electrical continuity.

Subsequent to cable hook-ups, energize circuits and demonstrate
functioning in accordance with requirements. Where necessary, correct

malfunctioning units, and then retest to demonstrate compliance. Replace
units which cannot be satisfactorily corrected.

END OF SECTION 06
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SECTION 07

RACEWYAS, BOXES AND FITTINGS

PART 1 - GENERAL

1.1

1.2

1.3

14

RELATED DOCUMENTS

A.

Drawings and general provisions of Contract, including General and special
Conditions (General Requirements) apply to work of this section.

Basic electrical materials and methods, section 16050 applies to work of this
section.

DESCRIPTION OF WORK

A.

Work includes providing completely coordinated raceway systems complete
with boxes, fittings, supports, anchors, sleeves, hangers, clamps, straps, seals,
flexible connections to vibrating equipment earthing and accessories, as
specified and as required for a complete system. Conduit sizes referred to in
the specifications and on the are nominal internal diameters.

QUALITY ASSURANCE

A. Manufacturers: Firms regularly engaged in manufacture of raceway systems,
boxes and fittings of types and sizes required, whose products have been in
satisfactory use in similar service.

B. Standards Compliance: Comply with requirements of applicable local codes,
and following Standards pertaining to raceways, boxes and fittings.

— |EC 60614 for PVC conduits and fittings.
— NEC 345 for IMC conduits and fittings.
— NEC 346 for EMT conduits and fittings.

SUBMITTALS

A. Product Data:  Submit manufacturer's technical product data, including
specifications and installation instructions, for each type of raceway system and
box required. Include data substantiating that materials comply with
requirements.

B. Samples: Submit 15cm length of each type of raceways with associated boxes
and fittings.

C. Shop Drawings : submit dimensioned layout drawings on architectural

backgrounds of raceways, boxes and fitting including, but not limited to size of
raceways, boxes and fittings elevations, type and reference no.

PART 2 - PRODUCTS

21

RECOMMENDED MANUFACTURERS

1
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2.2

23

Refer to list of recommended manufacturers.

RACEWAYS

A. Intermediate Metal Conduit (IMC): Rigid intermediate grade, hot dipped
galvanized inside and outside, threaded, for exposed installation in electrical
and mechanical plant rooms and also for fire alarm and life safety system
installations minimum 20mm (inner diameter).

B. Electrical Metallic Tubing (EMT): Thin wall steel, galvanized, threadless, for
exposed installation above false ceiling (ceiling voids) minimum 20mm (inner
diameter).

C. Flexible Steel Conduit (FSC): Continuous length of specially wound interlocked,

galvanized strip steel, minimum 20mm (inner diameter).

D. Polyvinyl Chloride Condui (PVC) heavy guage for embedded Installation in
concrete slab and in walls Minimum 20mm (inner diameter).

FITTINGS AND ACCESSORIES
A. General
1. Accessories as required including, but not limited to, bushings, knockout
closures, locknuts, mounting brackets, device box extensions, switch
box supports, plaster ears, and plasterboard expandable grip fasteners,
which are compatible with device boxes being utilized to fulfill installation

requirements for individual wiring situation.

2. Earthing (grounding) Bushings: With lug suitable for the size and type of
earthing (grounding) conductor to be terminated.

B. Electrical Metallic Tubing Fittings:

1. Steel or diecast aluminum concrete tight couplings and connectors of the
gland and ring compression type.

2. set screw type connectors are permitted for interior dry locations only.

C. Flexible Metal Conduit Fittings:

1. Steel insulated throat angle wedge type.
D. Intermediate Metal Conduit Fittings
1. Steel or diecast aluminium, standard threaded couplings, locknuts,
bushings, and elbows.
2. Conductive type thread compounds to insure low resistance ground
continuity through conduit.  Watertight couplings and connections in
concrete.

2

Electrical specification



3. Locknuts of the bonding type with sharp edges for digging into the metal
wall of the enclosure.

4, Bushings of the metallic insulating type, consisting of an insulating insert
molded or locked into the metallic body of the fitting.

5. Corrosion resistant metallic conduit fittings.
6. Sealing fittings of the threaded diecast alminium type. Where sealing

fittings are used to prevent passage of water vapor, utilize the
continuous drain type.

E. Polyvinyl Chloride Conduit Fittings: As recommended by the manufacturer to
match integrity of each type of raceway system.

F. Expansion and Deflection Couplings:
1. Comply with approved applicable standards.
2. Accommodate 50mm deflection, expansion and contraction in any

direction as determined in the architecture layout plans.
3. Allow 30 degree angular deflection.

4, Include internal flexible metal braid sized to guarantee conduit ground
continuity and fault currents.

5. Watertight, seismically qualified corrosion resistant threaded and
compatible with associated conduit.

6. Jacket:  Flexible, corrosion resistant, watertight, moisture and heat
resistant molded rubber material with stainless steel jacket clamps.

G. Supports:
1. Zinc coated or equivalent.

2. Conduit hangers, designed for the purpose and have pre-assembled
closure bolt and nut and provision for receiving hanger rod.

3. Multiple conduit (trapeze) hangers not less than 45cm x 45cm, 3mm
thickness steel, cold formed, dipped clamps. Hanger rods not less than
12mm diameter steel.

4, Anchors of types, sizes and materials designed for the purpose.

24 OUTLET BOXES
A. Outlet Boxes

1. PVC heavy guage for concealed work, and die — cast aluminum for
exposed work; boxes of shapes and sizes as required, suitable for
installation at respective location.
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2. With mounting holes and with cable and conduit size knockout
openings.

3. With threaded screw holes, with corrosion resistant ridged cover and
grounding screws for fastening surface and device type box covers, and
for equipment grounding.

4, For concealed work, utilize 8cm square or octagon outlet boxes, except
as otherwise required by construction devices or wiring and as follows:

a. Above ceiling: 4.0cm deep.

b. In ceiling or slab: 8.0cm deep.

C. In wall for fixtures: 8cm deep.

d. In wall for receptacles and switches: 4.0cm deep.

e. With raised covers and fixture studs where required.

f. Back-to-back boxes type not permitted.

g. For installation of more than two devices in a common outlet

box, utilize boxes and device rings manufactured specifically for
this purpose.

h. Outlet box device rings used to be of sufficient depth so as to
make the use of extension boxes and rings unnecessary.

5. For exposed work utilize 8cm round x 5cm deep for mounting on
ceilings and on walls, except as otherwise required by construction.

6. Provide blank covers for outlet boxes without devices. Covers to match
adjacent plates.

2.5 JUNCTION AND PULL BOXES

A.

Heavy guage PVC for embedded installations, galvanized sheet steel with
screw-on covers for exposed installations for interior work, die — cast Aluminium
with threadhubs for outdoors and damp locations.

Boxes of shapes and sizes as required, suitable for installation at respective
location.

2.6 FOR DUCT LINES ( DUCT BANK))

A.

Install duct bank in accordance with the applicable electrical codes, as shown
on the drawings, and as herein specified.

Slope ducts to drain towards manholes and handholes and away from building
and equipment entrances. Pitch not less than 8cm in 30m. Curved sections in
duct to consist whenever feasible, of long sweep bends with a minimum radius
of 7m in the horizontal and vertical directions. The use of manufactured bends

4

Electrical specification



is limited to building entrances and stub-ups to equipment.

For underground conduit stub-ups to equipment inside of buildings, utilize
galvanized rigid steel and extend a minimum of 3m clear of foundations. For
stub-ups to equipment mounted on outdoor concrete slabs, utilize galvanized
rigid steel and extend a minimum of 1.5m away from edge of slab. Install
insulated grounding bushings on the terminations. Couple steel conduits to the
ducts with suitable adapters, and the whole encased with 8cm of concrete.

Upon completion of the duct bank installation, pull a standard flexible mandrel
through each duct to loosen particles of earth, sand, or foreign material left in
the line. Use a mandrel not less than 30cm long, with a diameter 15mm less
than the inside diameter of the duct. Subsequently pull a brush with stiff bristles
through each duct to remove the loosened particles. Use a brush with the
diameter the same as, or slightly larger than, the diameter of the duct.

Seal the ducts and conduits at building entrances and at outdoor terminations
for equipment, with a suitable non-hardening compound to prevent the entrance
of moisture and gases.

Duct lines to consist of single or multiple duct assemblies encased in concrete
installed with top of duct bank not less than 75cm below established grade.
Make ducts uniform in size and material throughout the installation, unless
otherwise shown or specified.

Securely support and maintain uniform spacing of the duct assembly a
minimum of 8cm above bottom of trench during the concrete pour with rigid,
unplasticized, polyvinyl chloride spacers. Spacer spacing not to exceed 1.5m.

Provide plastic spacers to maintain the following clearances between individual
ducts:

a. For L.C services: not less than 8cm.
b. For power services: not less than 15cm.

Couple the ducts with proper couplings. Stagger couplings in rows and layers
to ensure maximum strength and rigidity of the duct bank.

Extend the concrete envelope encasing the ducts not less than 8cm beyond the
outside walls of the outer ducts and conduits.

Within 1.5m of building and manhole and handhole wall penetrations, install
reinforcing steel bars within the top and bottom of each concrete envelope to
provide protection against vertical shearing.

Keep ducts clean of earth, sand, or gravel during construction, and seal with
tapered plugs upon completion of each portion of the work.

Where new ducts, conduits, and concrete envelopes are to be joined to existing
manholes, handholes, ducts, conduits and concrete envelopes, make the joints

with the proper fittings and fabricate the concrete envelopes to insure smooth
durable transitions.
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2.7

S.

Install reinforcing deformed structural grade steel bars, 12.7mm minimum, 18cm
maximum on center, as detailed, within the top, bottom and sides of each
concrete envelope to provide protection against settlement and earthquake. All
duct bank terminations at manholes, to be keyed to termination wall to prevent
vertical shearing.

Concrete pours shall be