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SECTION 01010
SCOPE OF WORK
PART 1. GENERAL
1.1. DESCRIPTION

A. Work to be performed under these Contract Documents consists of: the construction,
servicing, and finishing of schools.

1.2. WORKBY OTHERS

A. The Employer reserves the right to let other separate contracts in connection with this
work, under similar conditions, in association with the project after signature of the
Contract.

B. The Contractor shall allow other Contractors and Suppliers reasonable opportunity for the
introduction of their materials and the execution of their work, and shall properly connect
and coordinate his work with theirs.

C. The Contractor shall allow other Contractors and Suppliers a separate secure storage area
for their equipment and maintain rigid security at all times

1.3. REFERENCES

A. Abbreviations and Symbols. The following abbreviations as referenced in the Contract
Documents are defined to mean the associated names. Both the names and addresses are
subject to change, and are believed to be, but are not assured to be, accurate and up-to-
date as of the date of the Contract Documents.

AASHTO American Assoc. of State Highway and Transportation Officials
444 North Capitol Street, N.W.
Washington, D.C.

ACI American Concrete Institute
Box 19150 Redford Station
Detroit, Michigan 48219
313/532-2600

ADAAG American Disability Act Access Guidelines for Buildings and
Facilities

ASHRAE American Society of Heating, Refrigerating and Air-Conditioning
Engineers

ASME American Society of Mechanical Engineers

ASTM American Society for Testing and Materials

1916 Race Street
Philadelphia, Pennsylvania 19103
212/644-7722

Schools for a Knowledge Economy Project Scope of Work
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FED. SPEC.

ISO

NEMA

NFPA

OSHA

TCA

UL

United States of America Federal Specifications

General Services Administration
Specification Unit

7th and D Streets, S.W.
Washington, DC 20406
202/472-2205

International Organization for Standardization

1 Rue de Vermbe, Case Postale 56
Geneva 20, Switzerland

National Electrical Association (American)
2101 L Street, N.W.

Washington, DC 20037

202/457-8400

National Forest Products Association
1250 Connecticut Avenue, N.W.
Washington, DC 20036
202/463-2700

Occupational Safety and Health Association
U.S. Department of Labor

Francis Perkins Building

200 Constitution Avenue, N.W.
Washington DC 20210

202/523-8165

Tile Council of America, Inc.
P.O. Box 326

Princeton, New

Jersey 08540

609/921-7050

Underwriters Laboratories Inc.
333 Plingisten

Road

Northbrook,

Illinois 60602

B. Where reference is made in the Contract Documents to one of the above organizations or
other associations, comply with the standard or trade association which is in effect at the
date of the Contract Documents, except where specifically indicated to comply with a
publication of another date.

C. In general, American standard specifications are quoted throughout the Contract
Documents, but the use of alternative equivalent standards may be substituted at the
discretion of the Engineer upon the written request of the Contractor following award of
the Contract. Demonstration to Engineer's satisfaction the suitability and equivalence of
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the substituted codes and standards is the responsibility of the Contractor

D. The General Technical Specifications for Buildings, the First Volume of Civil Works and
Architectural issued by the Ministry of Public Works and Housing, Edition 2, 1996 shall
be deemed to be the specifications that govern the civil and architectural works under this

Contract unless otherwise specified in separate sections.

E. The Specifications for Highway and Bridge Construction, 1991 issued by the Ministry of
Public Works and Housing shall be deemed to be the specifications that govern the

pavement and sidewalks works under this Contract.

F. The following abbreviations as referenced in the Contract documents are defined to mean

the following:

% Percent

ac Alternating current

AWG American Wire Gauge

°C Degrees Centigrade

C/IC Center to Center

CIF Cost, Insurance and Freight
cm Centimeter

cu Cubic

ctrs Centers

d Day

diaor @ Diameter

g Gram

ga, GA Gauge

g/cucm Grams per cubic centimeter
hor hr hour

ha Hectare

I.L. OR Inv invert (level)

IPS Iron pipe size

Kg Kilogram

Kg/cm? Kilogram per square centimeter
kg/cm?® Kilogram per cubic centimeter
K j Kilo joule

kn Kilo newton

kn/m? Kilo newton per square meter
Kpa Kilopascal

kw Kilowatt

kwh Kilowatt-hour

L Liter

I /m Liters per minute

I/s Liters per second

LM Linear Meter

m Meter

M.R. Linear Meter

m?o M?  Square meter

m3or M3 Cubic meter

m/d Cubic meters per day

mm Millimeter
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mm
mN
mpa
max
min
mg/I
Ml/d
NPT

No.
RCP
RL
rpm
Req'd

TWL

typ
VA

Square Millimeter
Mega Newton

Mega Pascal

Maximum

Minute or minimum
Milligrams per liter
Mega Liters per day
National Pipe Thread
Newton

Number

Reinforced Concrete Pipe
Reduced Level
Revolutions per minute
Required

Tonne

Top Water Level
Typical

Volt Ampere

END OF SECTION
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SECTION 01035
CONTROL OF WORK
PART 1. GENERAL
1.1.  PLANT

A. Furnish plant and equipment which will be efficient, appropriate and sufficient to secure a
satisfactory quality of Work and a rate of progress which will insure the completion of the
Work within the time stipulated in the Form of Tender. If, at any time, such plant and/or
equipment appears to the Engineer to be inefficient, inappropriate or insufficient for
securing the quality of work required or for producing the rate of progress aforesaid, the
Engineer may order the Contractor to increase the plant and/or equipment, and the
Contractor shall conform to such order at its own expenses. Failure of the Engineer to
give such order shall in no way relieve the Contractor of his obligations to secure the
quality of the Work, and rate of progress required. All components of plant and
equipment including but not limited to, mufflers, exhausts, lights, signals and warning
and safety devices shall be maintained in proper working order.

1.2. PRIVATE & PUBLIC LAND

A. Private or public lands outside of limits of Working Site shall not be entered or occupied
by the Contractor, except by permission of the landowners.

1.3. LOCATION OF WORKS

A. The Works shall be located substantially as indicated on the drawings but the Engineer
reserves the right to make modifications in locations as may be found desirable during
construction to avoid interference with existing structures or for other valid reasons.

1.4.  WORKING SITES

A. The Working Site indicated on the drawings will be provided by the Employer for the
Contractor's use.

B. Confine the operations, plant, equipment and stores necessary for Execution of the Works
to the Working Site indicated on the drawings and any additional working areas secured
solely by the Contractor. Provide reasonable facilities for access to the Site and any
additional Working Site for any person or vehicle authorized by the Engineer.

C. Acquire all additional working areas in the vicinity of the Works or Elsewhere for the
Contractor's site compound, offices, for offices for the Engineer's Representative, and for
any additional lands required for construction purposes and access, apart from access
along public streets.

D. Apart from transport to and from these areas, confine all local operations under the
Contract to these areas.

E. Restrict access to the Working Site to public rights of way. Access to the Site shall be
obtained only by such routes as are acceptable to the Engineer. Ensure that persons
employed by Contractor or any subcontractor on the Site do not trespass beyond the Site

Schools for a Knowledge Economy Project Control of Work
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and the routes so utilized.

F. Take sufficient precautions to minimize the run-off of polluting substances Such as fuels,
oils, or other polluting materials harmful to humans, fish, or other life, into the supplies
and surface waters and any agricultural land.

1.5.  SITE CONDITIONS

A. All levels shown on the Drawings refer to mean sea level unless otherwise indicated and
are related to bench marks in the Project area. A list of the bench marks has been prepared
including their description and reduced levels relative to this datum. Copies of the list will
be given to the Contractor following award of the Contract.

B. Before commencing setting out, check all survey stations and bench marks to be used to
determine that each survey station and bench mark is in its original position and
condition.

C. Check the accuracy of bench marks in the vicinity of the Site to ensure that they conform
with at least two other listed bench marks. The leveling loop closing error shall be within
3mm/km before adjustment.

D. Inform the Engineer in writing of the result of these survey checks and whether such
bench marks and survey stations are in agreement or not. Should the bench marks or
survey station coordinates not be in agreement, the Engineer may direct the Contractor to
undertake further survey checks and, thereafter which bench mark values and survey
station coordinates to adopt. Reset or replace any stations or bench marks found missing
and survey the coordinates and elevations to the standards stated above and adjusted.

E. Provide all survey and measuring instruments and equipment of every kind necessary for
the execution of the Works including the requirements specified in the special conditions
of contract.

F. Furnish and properly install Safety barriers, caution tapes, construction signs and other
means to alert the public of the construction ongoing on site and to prevent public entry to
site during construction.

G. Continued occupancy of school: Contractor shall take all precautions and make all
arrangements necessary to accommodate and facilitate the continued occupancy of
schools during construction.

1.6. OPEN EXCAVATIONS

A. Safeguard all open excavations by providing temporary barricades, caution signs, lights
and other means to prevent accidents to persons and damage to property. Provide suitable
and safe bridges and other crossings for accommodating travel by workmen and public
and private vehicles. Remove bridges provided for access during construction when no
longer required. The length or size of excavation shall be controlled by the particular
surrounding conditions. If the excavation becomes a hazard, or if it excessively restricts
traffic at any point, the Engineer may require special construction procedures.

B. Do not open or excavate any street, way or public or private place until all necessary
permits have been obtained and existing underground utilities have been located by the

Schools for a Knowledge Economy Project Control of Work
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1.7.

1.8.

1.9.

1.10.

1.11.

A.

Contractor.
TEST PITS

Dig test pits, by hand if necessary, for the purpose of locating underground utilities or
structures in advance of the construction. Pits shall be excavated with the knowledge of
the Engineer. Backfill test pits immediately after their purpose has been satisfied and
restore the surface in a manner satisfactory to the governing authority and Engineer.

NUISANCE CAUSED BY THE LITTERING IN PUBLIC AREAS

Be responsible for, and do not create any nuisance by littering the Site with earth, mud,
debris, and the like, falling off vehicles used for the purpose of this Contract. Failure to
comply with this requirement will permit the Engineer to employ laborers or take other
necessary action to comply with anti-littering requirements, and the cost incurred thereby
will be deducted from any monies due or to become due to the Contractor.

INSPECTION OF CONSTRUCTION & EQUIPMENT

Provide all watchmen as required for the protection and security of the Work during the
period of this Contract.

Carefully protect all Work from damage in any way. Reconstruct all Damaged Works to
the satisfaction of the Engineer.

Protect all Works in a manner satisfactory to the Engineer. Should any pipeline,
equipment, underground structure, any floors or other parts of structures become heaved,
cracked, or otherwise damaged, repair all such damaged portions to the satisfaction of the
Engineer.

CLEAN UP

During the course of the Work, keep the Site of operations in as clean and neat a
condition as possible. Do not dump unwanted debris on the Site, access roads or open
channels and tanks. Remove and dispose of Site, at dumping grounds acceptable to the
appropriate authorities, all unwanted debris from the Site. Do not leave empty containers
or receptacles in the open that are capable of forming breeding places for insects and
attracting rodents. Take all necessary steps to prevent the breeding of insects in the areas
of the Work.

. At the conclusion of the Work, leave the entire Site of the Work in a neat, orderly and

clean condition. Protect all finished exterior and interior surfaces, fixtures and equipment
from stains, marks, dirt or damage of any kind, from time of their construction, finishing,
or installation, until its final completion and acceptance. Perform all necessary cleaning,
making good, and touching up that may be required to leave all finished surfaces, fixtures
and equipment in acceptable condition in accordance with the full intent and meaning of
these Specifications.

COOPERATION WITH OTHER CONTRACTORS

Other construction may be carried out during the same period as Construction under this
Contract as described under Paragraph 1.02 of the Scope of Work Section. Plan the Work

Schools for a Knowledge Economy Project Control of Work
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and cooperate with other contractors to prevent any interference and delay. Delays due to
a failure to coordinate such work will not constitute valid claims for extension of time or
additional compensation.

PART 2. PRODUCTS
Not used.
PART 3. EXECUTION
3.1. GENERAL COORDINATION PROVISIONS
A. Inspection of Conditions: Require the Installer of each major component to inspect both
the substrate and conditions under which Work is to be performed. Do not proceed until

unsatisfactory conditions have been corrected in an acceptable manner.

B. Coordinate temporary enclosures with required inspections and tests to minimize the
necessity of uncovering completed construction for that purpose.

3.2. CUTTING AND PATCHING
A. Employ skilled and experienced installer to perform cutting and patching.

B. Execute cutting, fitting, and patching to complete Work, and to:

Fit the several parts together, to integrate with other Work.

Uncover Work to install or correct ill-timed Work.

Remove and replace defective and non-conforming Work.

Remove samples of installed Work for testing.

Provide openings in elements of Work for penetrations of mechanical and
electrical Work.

ok wbhE

C. Execute work by methods to avoid damage to other Work, and to provide proper surfaces
to receive patching and finishing.

D. Cut masonry and concrete materials using masonry saw or core drill.

E. Restore Work with new products in accordance with requirements of Contract
Documents.

F. Fit Work tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.

G. Maintain integrity of wall, ceiling, or floor construction; completely seal voids.

H. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely
seal voids with fire stopping material in accordance with Section 07840, to full thickness

of penetrated element.

I. Refinish surfaces to match adjacent finishes. For continuous surfaces, refinish to nearest
intersection; for assembly, refinish entire unit.

Schools for a Knowledge Economy Project Control of Work
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J. Identify hazardous substances or conditions exposed during the Work to Engineer for
decision or remedy.

3.3. CLEANING AND PROTECTION

A. Clean and protect construction in progress and adjoining materials in place, during
handling and installation. Apply protective covering where required to assure protection
from damage or deterioration at Substantial Completion.

B. Clean and provide maintenance on completed construction as frequently as necessary
through the remainder of the construction period. Adjust and lubricate operable
components to assure operability without damaging effects.

C. Limiting Exposures: Supervise construction operations to assure that no part of the
construction completed or in progress, is subject to harmful, dangerous, damaging or
otherwise deleterious exposure during the construction period. Where applicable, such
exposures include, but are not limited to, the following:

Excessive static or dynamic loading.
Excessive internal or external pressure.
Excessively high or low temperatures.
Thermal shock.
Excessively high or low humidity.
Air contamination or pollution
Water.
Solvents.
Chemicals

. Light.

. Puncture.

. Abrasion.

. Heavy traffic.

. Soiling, staining, and corrosion.

. Bacteria.

. Rodent and insect infestation.

. Combustion.

. Electrical current.

. High-speed operation.

. Improper lubrication.

. Unusual wear or other misuse.

. Contract between incompatible materials.

. Destructive testing.

. Misalignment.

. Excessive weathering.

. Unprotected storage.

27. Improper shipping or handling.

28. Theft.

29. Vandalism.

©WoNeOAEWDNDE
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END OF SECTION
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SECTION 01323

NETWORK ANALYSIS SCHEDULES

PART 1. GENERAL

1.1.

o o w »

m

1.2.

1.3.

1.4.
A

B.

C.

SECTION INCLUDES:

References

Quality assurance
Format

Schedules

Submittals

Review and evaluation
Updating schedules
Distribution

REFERENCES

The Use of CPM in Construction - A Manual for General Contractors and the
Construction Industry, Washington, D.C., The Associated General Contractors of
America (AGC).

OR

CPM in Construction Management - Project Management with CPM, O'Brien, McGraw-
Hill Book Company, New York.

QUALITY ASSURANCE

Scheduler: Contractor's personnel specializing in CPM scheduling with five years
minimum experience in scheduling construction work of complexity comparable to this
Project, and having use of computer facilities capable of delivering detailed graphic
printout within 48 hours of request.

Contractor's Administrative Personnel: 7 years minimum experience in using and
monitoring CPM schedules on comparable projects.

FORMAT
Listings: Reading from left to right, in ascending order for each activity. Identify each
activity with applicable specification section number.

Diagram Sheet Size: 600 high x 900 mm wide or as required.

Scale and Spacing: To allow for notations and revisions.

Schools for a Knowledge Economy Project Network Analysis Schedules
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1.5.
A

1.6.

A

SCHEDULES

Prepare network analysis diagrams and supporting mathematical analyses using Critical
Path Method, under concepts and methods outlined in AGC's "The Use of CPM in
Construction - A Manual for General Contractors and the Construction Industry".

Illustrate order and interdependence of activities and sequence of work; how start of given
activity depends on completion of preceding activities, and how completion of activity
may restrain start of subsequent activities.

Illustrate complete sequence of construction by activity, identifying work of separate
stages. Indicate dates for submittals, including dates for Owner furnished items and return
of submittals; dates for procurement and delivery of critical products; and dates for
installation and provision for testing. Include legend for symbols and abbreviations used.

Mathematical Analysis: Tabulate each activity of detailed network diagrams, using
calendar dates, and identify for each activity:

1. Preceding and following activity numbers

2. Activity description

3. Estimated duration of activity, in maximum 15 day intervals with not more than 2%
exceeding these limits

Earliest start date

Earliest finish date

Actual start date

Actual finish date

Latest start date

. Latest finish date

10. Total and free float; accrue float time to Owner and to Owner's benefit
11. Monetary value of activity, keyed to Schedule of VValues

12. Percentage of activity completed

13. Responsibility

© o N OA

Analysis Program: Capable of compiling monetary value of completed and partially
completed activities, of accepting revised completion dates, and re-computation of
scheduled dates and float,

Required Sorts: List activities in sorts or groups:

By preceding work item or event number from lowest to highest.
By longest float, then in order of early start.

By responsibility in order of earliest possible start date.

In order of latest allowable start dates.

In order of latest allowable finish dates.

Listing of basic input data generating report.

Listing of activities on critical path.

NoakowbdRE

SUBMITTALS

Within 28 days after the receipt of the Letter of Acceptance, submit detailed Programme.
Include a detailed critical path construction schedule showing starting dates, progress and

Schools for a Knowledge Economy Project Network Analysis Schedules
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completion dates for all component parts of the work including testing and start-up, a list
of major equipment, extent of the construction plant and operations, the extent of
subcontracting proposed, and the procurement and delivery schedule for all plant and
materials to be incorporated into the Works.

B. Submit updated network schedules every 28 days.
C. Submit six copies of submittals required in this section .
D. The Contractor has to submit the following reports:

1. Monthly status report which shows detailed activities, actual start and completion
dates, percent complete or remaining duration, and any other requirement by the
Engineer.

2. Material monthly status report which includes material description, unit, material
delivered (during the month and the accum.), material planned (during the month and
the accum.), adjusted by V.O., variance (quantity, %) and any other requirements
requested by the Engineer.

3. Weekly Manpower Report that includes the following in accordance with the approval
of the Engineer:

a. Profession/Trade
b. Average Number
c. Average working days
d. Average working hours
e. Total man-hours
f. Total man-days
4. Weekly production report which includes the following:
a. Description of major work items
b. Contract quantity
c. Quantity installed during the week
d. Quantity installed to-date
e. Percent of the above
f.  The number and type of the description of the work items shall be as required by
the Engineer.
E. Submit under transmittal letter form specified in Section 01330.
1.7. REVIEW AND EVALUATION
A. Participate in joint review and evaluation of network diagrams and analysis with Engineer
at each submittal.
B. Evaluate project status to determine work behind schedule and work ahead of schedule.
C. After review, revise network diagrams and analysis incorporating results of review, and
resubmit within 10 days.
Schools for a Knowledge Economy Project Network Analysis Schedules
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1.8. UPDATING SCHEDULES

A. Maintain schedules to record actual start and finish dates of completed activities.

Indicate progress of each activity to date of revision, with projected completion date of
each activity. Update diagrams to graphically depict current status of Work.

C. Identify activities modified since previous submittal, major changes in Work, and other
identifiable changes.

D. Indicate changes required to maintain Date of Completion.
E. Submit sorts required to support recommended changes.

F. Prepare narrative report to define problem areas, anticipated delays, and impact on
schedule. Report corrective action taken or proposed and its effect including effects of
changes on schedules of separate Subcontractors.

1.9. DISTRIBUTION

A. Following joint review, distribute copies of updated schedules to Contractor's project site
file, to Subcontractors, suppliers, Engineer, Owner, and other concerned parties.

B. Instruct recipients to promptly report, in writing, problems anticipated by projections
shown in schedules.

PART 2. PRODUCTS
Not Used.

PART 3. EXECUTION
Not Used

END OF SECTION

Schools for a Knowledge Economy Project Network Analysis Schedules
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SECTION 01330
SUBMITTALS
PART 1. GENERAL
1.1. SECTION INCLUDES

Submittal procedures
Construction progress schedules
Proposed products list

Product data

Shop drawings

Samples

Design data

I o mmoow>

Test reports

Certificates

Manufacturer's instructions
Manufacturer's field reports
Erection drawings

T - X"

. Construction photographs

=
o

SUBMITTAL PROCEDURES

>

Transmit each submittal with Engineer accepted form.

0

Sequentially number transmittal forms. Mark revised submittals with original number and
sequential alphabetic suffix.

C. ldentify Project, Contractor, subcontractor and supplier; pertinent drawing and detail
number, and specification section number, appropriate to submittal.

D. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification
of products required, field dimensions, adjacent construction Work, and coordination of
information is in accordance with requirements of the Work and Contract Documents.

E. Schedule submittals to expedite Project, and deliver to Engineer. Coordinate submission
of related items.

F. Processing Time: Allow enough time for submittal review, including time for
re-submittals, as follows. Time for review shall commence on Engineer's Project and / or
Manager's receipt of submittal. No extension of the Contract Time will be authorized
because of failure to transmit submittals enough in advance of the Work to permit
processing, including re-submittals.

G. Re-submittal Review: Allow enough time for review of each re-submittal, for submittal’s
substitution.

H. Submittals or resubmittals will be reviewed by the Engineer two times only for each
submittals, otherwise the Contractor shall bear all costs related to such review .

Schools for a Knowledge Economy Project Submittals
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Identify variations from Contract Documents and product or system limitations which
may be detrimental to successful performance of completed Work.

Allow space on submittals for Contractor and Engineer review stamps.

K. When revised for resubmission, identify changes made since previous submission.

1.3.

Distribute copies of reviewed submittals as appropriate. Instruct parties to promptly report
inability to comply with requirements.

. Submittals not requested will not be recognized or processed.

CONSTRUCTION PROGRESS SCHEDULES

Distribute copies of reviewed schedules to Project site file, subcontractors, suppliers, and
other concerned parties.

Instruct recipients to promptly report, in writing, problems anticipated by projections
indicated in schedules.

Submit computer generated network analysis diagram as specified in Section 01323,

Show complete sequence of construction by activity, identifying Work of separate stages
and other logically grouped activities. Indicate early and late start, early and late finish,
float dates, and duration.

E. Indicate estimated percentage of completion for each item of Work at each submission.

F. Submit separate schedule of submittal dates for shop drawings, product data, and samples,
including Owner furnished, and dates reviewed submittals will be required from Engineer.
Indicate decision dates for selection of finishes.

G. Indicate delivery dates for Owner furnished products.

H. Revisions To Schedules:

1. Indicate progress of each activity to date of submittal, and projected completion date
of each activity.

2. Identify activities modified since previous submittal, major changes in scope, and
other identifiable changes.

3. Prepare narrative report to define problem areas, anticipated delays, and impact on
Schedule. Report corrective action taken, or proposed, and its effect including effect
of changes on schedules of separate contractors/Sub-Contractors.

1.4. PROPOSED PRODUCTS LIST

A. Within 30 days of the Notice to Proceed, submit list of major products proposed for use,
with name of manufacturer, trade name, and model number of each product.

B. For products specified only by reference standards, give manufacturer, trade name, model
or catalog designation, and reference standards.

1.5. PRODUCT DATA

A. Product Data: Submit to Engineer for review for limited purpose of checking for

conformance with information given and design concept expressed in Contract
Schools for a Knowledge Economy Project Submittals
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1.6.

F.

Documents.
Submit number of copies Contractor requires, plus two copies Engineer will retain.

Mark each copy to identify applicable products, models, options, and other data.
Supplement manufacturers' standard data to provide information specific to this Project.

Indicate product utility and electrical characteristics, utility connection requirements, and
location of utility outlets for service for functional equipment and appliances.

After review, produce copies and distribute in accordance with SUBMITTAL
PROCEDURES article and for record documents described in Section 01700.

SHOP DRAWINGS

Shop Drawings: Submit to Engineer for review for limited purpose of checking for
conformance with information given and design concept expressed in Contract
Documents.

Indicate special utility and electrical characteristics, utility connection requirements, and
location of utility outlets for service for functional equipment and appliances.

When required by individual specification sections, provide shop drawings signed and

sealed by professional engineer responsible for designing components shown on shop

drawings.

1. Include signed and sealed calculations to support design.

2. Submit drawings and calculations in form suitable for submission to and approval by
authorities having jurisdiction.

3. Make revisions and provide additional information when required by authorities
having jurisdiction.

Submit in form of one reproducible transparency and one opaque reproduction.

After review, produce copies and distribute in accordance with SUBMITTAL
PROCEDURES article and for record documents described in Section 01700.

SAMPLES

Samples: Submit to Engineer for review for limited purpose of checking for conformance
with information given and design concept expressed in Contract Documents.

. Samples For Selection as Specified in Product Sections:

1. Submit to Engineer for aesthetic, color, or finish selection.
2. Submit samples of finishes from full range of manufacturers’ standard colors, textures,
and patterns for Engineer selection

Submit samples to illustrate functional and aesthetic characteristics of Products, with
integral parts and attachment devices. Coordinate sample submittals for interfacing work.

Include identification on each sample, with full Project information.

Submit number of samples specified in individual specification sections; Engineer will
retain one sample.

Reviewed samples which may be used in the Work are indicated in individual

Schools for a Knowledge Economy Project Submittals
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specification sections.

G. Samples will not be used for testing purposes unless specifically stated in specification
section.

H. After review, produce duplicates and distribute in accordance with SUBMITTAL
PROCEDURES article and for record documents purposes described in Section 01700.

1.8. DESIGN DATA

A. Submit for Engineer's knowledge as contract administrator or for Owner.

w0

Submit for information for limited purpose of assessing conformance with information
given and design concept expressed in Contract Documents.

1.9. TEST REPORTS

A. Submit for Engineer's knowledge as contract administrator or for Owner.

w0

Submit test reports for information for limited purpose of assessing conformance with
information given and design concept expressed in Contract Documents.

1.10. CERTIFICATES

A. When specified in individual specification sections, submit certification by manufacturer,
installation/application subcontractor, or Contractor to Engineer, in quantities specified for
Product Data.

B. Indicate material or product conforms to or exceeds specified requirements. Submit
supporting reference data, affidavits, and certifications as appropriate.

C. Certificates may be recent or previous test results on material or Product, but must be
acceptable to Engineer.

1.11. MANUFACTURER'S INSTRUCTIONS

A. When specified in individual specification sections, submit printed instructions for
delivery, storage, assembly, installation, adjusting, and finishing, to Engineer for delivery
to Owner in quantities specified for Product Data.

B. Indicate special procedures, perimeter conditions requiring special attention, and special
environmental criteria required for application or installation.

1.12. MANUFACTURER'S FIELD REPORTS

A. Submit reports for Engineer's benefit as contract administrator or for Owner.

o

Submit report in duplicate within 3 days of observation to Engineer for information.

C. Submit for information for limited purpose of assessing conformance with information
given and design concept expressed in Contract Documents.

1.13. ERECTION DRAWINGS

Schools for a Knowledge Economy Project Submittals
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A. Submit drawings for Engineer’s benefit as contract administrator or for Owner.

B. Submit for information for limited purpose of assessing conformance with information
given and design concept expressed in Contract Documents.

C. Data indicating inappropriate or unacceptable Work may be subject to action by Engineer
or Owner.

1.14. CONSTRUCTION PHOTOGRAPHS

A. Provide photographs of site and construction throughout progress of Work produced by an
experienced photographer, acceptable to Engineer.

B. Twice monthly submit photographs.

C. Photographs: two prints; color, glossy; 200 x 250 mm size; mounted on 216 x 280 mm
soft card stock, with left edge binding margin for three whole punches.

D. Electronic Media: With each submittal, include three (3) Compact Disks (CD), in
protective cases, identified by date photographs were taken.

E. Take two site photographs from differing directions and five interior photographs of
indicating relative progress of the Work.

F. All expenses in connection with the photographs shall be born by the Contractor.

G. Copy Right: All photographs shall become the property of the Employer and copyright
shall be rested in him. Photographs may only be reproduced after written permission has
been authorized.

H. ldentify each print on back. Identify name of Project, contract number, phase orientation
of view, date and time of view, name and address of photographer, and photographer's
numbered identification of exposure.

I. Deliver negatives to Owner with project record documents. Catalog and index negatives in
chronological sequence; include typed table of contents.

PART 2. PRODUCTS
2.1. PHOTOGRAPHIC COPIES

A. Electronic Media: Digital photographs taken with a suitable digital camera complying to
the following specification:

Minimum 5 Mega Pixels resolution
File format Jpeg or Tiff

Monitor LCD for viewing

Built-in flash for illumination

SD Card compatible

Non-Digital zoom (minimum 5X)

o wWNE

PART 3. EXECUTION

Not Used.

END OF SECTION
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SECTION 01400

QUALITY REQUIREMENTS

PART 1. GENERAL

1.1.

=
N

>

I o mmoow>

SECTION INCLUDES

Quality control and control of installation.
Tolerances

References

Mock-up requirements

Testing and inspection services
Manufacturers' field services
Examination

Preparation

QUALITY CONTROL AND CONTROL OF INSTALLATION

Monitor quality control over suppliers, manufacturers, products, services, site conditions,
and workmanship, to produce Work of specified quality.

Comply with manufacturers' instructions, including each step in sequence.

When manufacturers' instructions conflict with Contract Documents, request clarification
from Engineer before proceeding.

Comply with specified standards as minimum quality for the Work except where more
stringent tolerances, codes, or specified requirements indicate higher standards or more
precise workmanship.

E. Perform Work by persons qualified to produce required and specified quality.

1.3.

C.

1.4.

A

Verify field measurements are as indicated on Shop Drawings or as instructed by
manufacturer.

Secure products in place with positive anchorage devices designed and sized to withstand
stresses, vibration, physical distortion, or disfigurement.

TOLERANCES
Monitor fabrication and installation tolerance control of products to produce acceptable
Work. Do not permit tolerances to accumulate.

Comply with manufacturers' tolerances. When manufacturers' tolerances conflict with
Contract Documents, request clarification from Engineer before proceeding.

Adjust products to appropriate dimensions; position before securing products in place.

REFERENCES

For products or workmanship specified by association, trade, or by other applicable entity,
comply with requirements of standard, except when more rigid requirements are specified
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or are required by applicable codes.

B. Conform to reference standard current on the date for receiving bids, except where
specific date is established by specifications or code.

C. Obtain copies of standards where required by product specification sections.

D. When specified reference standards conflict with Contract Documents, request
clarification from Engineer before proceeding.

E. Neither contractual relationships, duties, or responsibilities of parties in Contract nor those
of the Engineer shall be altered from Contract Documents by mention or inference
otherwise in reference documents.

1.5. MOCK-UP REQUIREMENTS

A. When required by individual specification section, erect complete full scale mock-up of
assembly at project site.

B. Tests will be performed under provisions identified in this section and identified in
respective product specification sections.

C. Assemble and erect specified items with specified attachment and anchorage devices,
flashings, seals, and finishes.

D. Accepted mock-ups shall be comparison standard for remaining Work.

E. Mock-up may remain as finished work if so indicated in specification section and
approved.

F. Where mock-up has been accepted by Engineer and is specified in product specification
sections to be removed; remove mock-up and clear area when directed to do so by
Engineer.

1.6. TESTING AND INSPECTION SERVICES

A. Employment and payment for services of an independent testing laboratory to perform
specified inspecting and testing shall be at the Contractor's expense.

B. All materials and work will be tested as required in the Specifications, testing and
inspection shall be carried out at the Contractor's own expense.

C. Prior to start of Work, submit testing laboratory name, address, and telephone number,
and names of full time specialist and responsible officer.

D. The independent firm will perform tests, inspections and other services specified in
individual specification sections and as required by Engineer

1. Laboratory: Authorized to operate at Project location.

2. Laboratory Staff: Maintain full time specialist on staff to review services.

3. Testing Equipment: Calibrated at reasonable intervals with devices of accuracy
traceable to Royal Scientific Society or accepted values of natural physica constants.

E. Testing, inspections and source quality control may occur on or off project site. Perform
offsite testing as required by Engineer or Owner.

F. Reports will be submitted by independent firm to Engineer, in duplicate, indicating
observations and results of tests and indicating compliance or non-compliance with
Contract Documents.
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G. Cooperate with independent firm; furnish samples of materials, design mix, equipment,
tools, storage, safe access, and assistance by incidental labor as requested.

1. Notify Engineer and independent firm 24 hours prior to expected time for operations
requiring services.

2. Make arrangements with independent firm for additional samples and tests required
for Contractor's use.

H. Testing and employment of testing agency or laboratory shall not relieve Contractor of
obligation to perform Work in accordance with requirements of Contract Documents.

I. Re-testing or re-inspection required because of non-conformance to specified
requirements shall be performed by same independent firm on instructions by the
Engineer. Payment for re-testing or re-inspection will be the full responsibility of the
Contractor and at no extra cost to the Contract Price. Any re-inspection cost incurred by
the Employer will be deducted from the Contract Price

J. Laboratory Responsibilities:

1. Test samples of mixes submitted by Contractor.

2. Provide qualified personnel at site. Cooperate with Engineer and Contractor in
performance of services.

3. Perform specified sampling and testing of products in accordance with specified
standards.

4. Ascertain compliance of materials and mixes with requirements of Contract
Documents.

5. Promptly notify Engineer and Contractor of observed irregularities or non-
conformance of Work or products.

6. Perform additional tests required by Engineer.

7. Attend preconstruction meetings and progress meetings.

K. Laboratory Reports: After each test, promptly submit 3 copies of report to Engineer and to
Contractor. When requested by Engineer, provide interpretation of test results. Include the
following:

1. Date issued.

2. Project title and number.
3. Name of inspector.
4. Date and time of sampling or inspection.
5. ldentification of product and specifications section.
6. Location in Project.
7. Type of inspection or test.

8. Date of test.

9. Results of tests.

10. Conformance with Contract Documents.

L. Limits On Testing Laboratory Authority:

1. Laboratory may not release, revoke, alter, or enlarge on requirements of Contract
Documents.

2. Laboratory may not approve or accept any portion of the Work.

3. Laboratory may not assume duties of Contractor.

4. Laboratory has no authority to stop the Work.

1.7 MANUFACTURERS' FIELD SERVICES
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A. When specified in individual specification sections, require material or product suppliers
or manufacturers to provide qualified staff personnel to observe site conditions, conditions
of surfaces and installation, quality of workmanship, test, adjust and balance of equipment
as applicable, and to initiate instructions when necessary.

B. Submit qualifications of observer to Engineer 30 days in advance of required
observations. Observer subject to approval of Engineer.

C. Report observations and site decisions or instructions given to applicators or installers that
are supplemental or contrary to manufacturers' written instructions.

D. Refer to Section 01330 - SUBMITTAL PROCEDURES, MANUFACTURERS' FIELD
REPORTS article.

1.8.  CONTRACTOR RESPONSIBILITIES

A. Deliver to laboratory at designated location, adequate samples of materials proposed to be
used which require testing, along with proposed mix designs.

B. The Contractor shall allow for all necessary labor, containers, wrappings and labeling in
connection with the samples for testing and for all transport charges.

C. Cooperate with laboratory personnel, and provide access to the Work.
D. Provide incidental labor and facilities to undertake the following:

1. Provide access to Work to be tested.

2. Obtain and handle samples at the site or at source of Products to be tested,
3. Facilitate tests and inspections,

4. Provide storage and curing of test samples.

E. Employ services of an independent qualified testing laboratory and pay for additional
samples and tests required by Engineer beyond specified requirements.

PART 2. PRODUCTS

Not Used.
PART 3. EXECUTION
3.1. EXAMINATION

A. Verify existing site conditions and substrate surfaces are acceptable for subsequent Work.
Beginning new Work means acceptance of existing conditions.

B. Verify existing substrate is capable of structural support or attachment of new Work being
applied or attached.

C. Examine and verify specific conditions described in individual specification sections.
D. Verify utility services are available, of correct characteristics, and in correct locations.

3.2.  PREPARATION

A. Clean substrate surfaces prior to applying next material or substance.
B. Seal cracks or openings of substrate prior to applying next material or substance.
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C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner
prior to applying new material or substance in contact or bond.

END OF SECTION

Schools for a Knowledge Economy Project Quality Requirements
Phase 3/ Package 2 01400



Engicon 24

SECTION 01500
TEMPORARY FACILITIES AND CONTROLS

PART 1. GENERAL
1.1. SECTION INCLUDES:

A. Temporary Utilities at all construction sites:

Temporary electricity and lighting for construction purposes
Temporary heating

Temporary cooling

Temporary ventilation

Telephone service

Temporary water service

Temporary sanitary facilities

Engineer's Vehicles

© N OGhR WD R

B. Construction Facilities at all construction sites:

Field offices and sheds

Vehicular access

Parking

Progress cleaning and waste removal
Project identification

Traffic regulation

Fire prevention facilities

NoorwbdhdRE

C. Temporary Controls at all construction sites:

Barriers

Enclosures and fencing
Security

Water control

Dust control

Erosion and sediment control
Pollution control

Rodent control

© N Wh R

D. Removal of utilities, facilities, and controls

1.2. TEMPORARY ELECTRICITY AND LIGHTING FOR CONSTRUCTION PURPOSES

A. Make all arrangements with the local electric company for temporary electrical service to
each construction site, pay all expenses, and provide all equipment necessary for
temporary power and lighting. The electrical service shall be of adequate capacity for all
construction tools and equipment without overloading the temporary facilities and shall be
made available for power, lighting and construction operations of all trades. If temporary
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supply is not granted by the local electric company, then the Contractor must make his
own arrangements for providing supply of electricity in order to complete the Works.

B. Provide power distribution as required throughout the Works for power tools of all kinds.
Termination of power distribution shall be at locations approved by the Engineer.
Termination shall be provided complete with circuit breakers, disconnect switches and
other electrical devices as required to protect the power supply system,

C. Temporary site electrical network including power and light system shall be furnished,
installed and maintained by the Contractor as required to satisfy the requirements of safety
and security. Temporary lighting system shall be adequate day and night for illumination
in all areas of the building. Where work is being performed at night, increase the
illumination level. The Contractor shall provide adequate outdoor lighting to illuminate
staging, stockpiles, trenches, projections, etc., to the satisfaction of the Engineer and
general illumination throughout, adequate for watchmen and emergency personnel.
Temporary electrical works shall be according to latest local electric company regulations.
Temporary electrical distribution system design should be submitted by the Contractor to
the Engineer for approval with all electrical data of used equipment (cranes, lift, fire
pump, welding machine, workshop units, domestic power and light, etc.)

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

E. At the completion of the Works remove all temporary electrical equipment and wiring.

1.3. TEMPORARY HEATING

A. Provide and pay for heating devices and heat as needed to maintain specified conditions
for construction operations.

B. Prior to operation of permanent equipment for temporary heating purposes, verify
installation is approved for operation, equipment is lubricated and filters are in place.
Provide and pay for operation, maintenance, and regular replacement of filters and worn
or consumed parts.

C. Maintain minimum ambient temperature of 10 degrees C in areas where construction is in
progress, unless indicated otherwise in product sections.

1.4. TEMPORARY COOLING
A. Provide and pay for cooling devices and cooling as needed to maintain specified
conditions for construction operations.

B. Prior to operation of permanent equipment for temporary cooling purposes, verify
installation is approved for operation, equipment is lubricated and filters are in place.

C. Provide and pay for operation, maintenance, and regular replacement of filters and worn
or consumed parts.

D. Maintain maximum ambient temperature of 32 degrees C in areas where construction is in
progress, unless indicated otherwise in specifications.

1.5. TEMPORARY VENTILATION

A. Ventilate enclosed areas to achieve curing of materials, to dissipate humidity, and to
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1.6.

1.7.

1.8.

1.9.

prevent accumulation of dust, fumes, vapors, or gases.

TELEPHONE AND INTERNET SERVICE

For each school site : Install two private telephone lines in the field office for the
Engineer's exclusive use; one voice grade line with caller ID and call waiting features and
a second line for a computer modem. Provide and maintain six suitable push button phone
instruments. Pay all bills charged against the telephone, including installation charges and
all monthly charges throughout the construction period. Monthly charges to be paid by the
Contractor shall not exceed JD 200.

Provide in conjunction with the telephone, an automatic telephone answering device to
record messages when the office is not manned.

Provide in conjunction with the telephone a fax plain paper machine for sending and
receiving correspondence. The fax plain paper machine shall be HP Office Jet 7400 Allin-
One. The Contractor shall provide all paper and ink for the fax machine for the duration of
the contract.

If the Contractor cannot provide phone service as specified in paragraphs A, B and C
above within one month after the Notice to Proceed, he shall provide three mobile phones
for the Owner's Engineer's use at the project site and pay all costs thereof.

For each school site: Provide ADSL internet/e-mail connection services by an approved
Internet service provider in Jordan for the period of the Contract. Pay all related monthly
charges up to a maximum of JD 75 per month in addition to the connection initial costs.

For the package: Provide ten (10) mobile telephones of price not to exceed 50 JD with
subscription to mobile Telecommunication Company for the duration of the contract.
Provide all related monthly charges up to a maximum of JD 30 per telephone per month
excluding sign-up and flat fees. Pay all sign-up flat fees.

TEMPORARY WATER SERVICE

Provide and pay for suitable quality water service as needed to maintain specified
conditions for construction operations. Connect to existing water source.

Extend branch piping with outlets located so water is available by hoses with threaded
connections.

TEMPORARY SANITARY FACILITIES

Provide and maintain required facilities and enclosures. Provide facilities at time of
project mobilization. Existing facility may be used during construction operations.

. At end of construction, return existing facilities used for construction operations to same

or better condition than the original condition.

Where there is existing toilets rehabilitation the contractor shall work on his construction
staging to prevent operating the school without sanitary unit, else the Contractor shall
provide temporary sanitary facilities on his own cost.

ENGINEER'S VEHICLES

Non required.
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1.10. FIELD OFFICES AND SHEDS

A. Maintenance of Site Accommodations During Construction Period

1.

5.

The Contractor shall provide full maintenance for all items to be provided under
these requirements in accordance with the Project Construction Schedule. This shall
include, but not be limited to, normal and preventative maintenance, remedial
maintenance, replacements, spares and consumables.

The Contractor shall provide full time three (3) office boys (one for each site of the
three sites). The said office boys shall be employed by the Contractor in accordance
with the Project Construction Schedule.

The office boys mentioned above shall be available at all times in accordance with the
project Construction Schedule or such extended periods as may be instructed by the
Engineer. In the event that the said office boys are not available then the Contractor
shall pay a penalty in the sum of JD. 15 (Jordanian Dinars Fifteen) per person, per day
or part thereof for each period of non-availability, such period to be determined by the
Engineer.

Provide all necessary consumables, i.e. tea, coffee, milk, etc., all fuel for heating and
cooking, electrical bills, cleaning materials for offices, kitchen and toilets, toilet paper,
hand towels, etc., in connection with kitchen, toilet, Engineers and Engineer staff and
janitorial services in accordance with the Project Construction Schedule.

Provide bottled mineral water for complete offices with suitable disposable cups, all
running water for general use and sanitary fixtures.

B. Office: Weather tight, with lighting, electrical outlets, heating, cooling equipment, and
Equipped with sturdy furniture.

C. Provide space for Project meetings, with table and chairs to accommodate 10 persons.

D. Locate offices and sheds minimum distance of 10 m from and new structures.

E. When permanent facilities are enclosed with operable utilities, relocate offices and
Storage into building, with written agreement of Owner, and remove temporary buildings.

F. Construction of Site Offices:

1.
2.

Serviceable, new, adequate for required purpose.

Prefabricated building units, or buildings constructed at site with floors raised 200
mm above ground, securely fixed to foundations, with steps and landings at entrance
doors.

Structurally sound, secure, weather tight enclosures for office and storage spaces.
Maintain during progress of Work and until removal is authorized.

Temperature Transmission Resistance of Floors, Walls, and Ceilings: Compatible
with occupancy and storage requirements.

Exterior Materials: Weather-resistant, and heat insulated finished in one color
acceptable to Engineer's Representative.

Interior Materials in Offices: Sheet type materials for walls and ceilings, heat and
sound insulated pre-finished or painted; resilient floors and bases. Provide false
ceiling and recessed type light fittings in all rooms.

Lighting for Offices: Fluorescent to all rooms, 500 Lux at desktop height, exterior
lighting at entrance doors.
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8. Fire Extinguishers: Fire extinguisher with mounting bracket shall be 10 kg capacity
dry chemical type, ULS rated for 20A-80 B:C. Extinguisher shall be red enameled
steel cylinder with indicating gauge.

9. Interior Materials in Storage Sheds: As required to provide specified conditions for
storage of products.

10. Interior Flooring: PVC in all rooms including corridors.

11. Windows: Minimum of size approx. 10% of floor area with operable sash and insect
screens. Locate according to approved shop drawings to provide views of construction
area wherever practical. All windows shall be provided with Venetian blinds.

12. Electrical Distribution Panel: MCB and number of ways as required.

13. Minimum four, 13A, 240 volt single convenience outlets, one on each wall of each
room.

14. Sanitary and Kitchen Facilities: as specified,
15. Furniture and equipment: New furniture as specified including maintenance.

16. 500 Jordanian Dinars/day shall be deducted from the Contractor’s payments if he
doesn’t execute the sign board within 30 days from the date of site handing over.

G. Environmental Control:

1. Heating, Cooling and Ventilating for Offices: Automatic equipment to maintain
comfortable conditions of 25° C heating and of 20° C cooling by A/C system with
built-in heating element.

2. Storage Spaces: Ventilation as needed to maintain products in accordance with
Contract Documents; adequate lighting for maintenance and inspection of products.

3. Exhaust fan with automatic shutter, one per W.C. (fitting) and kitchen.

H. Site Offices:

1. All facilities as detailed herein for the use of the Employer, Engineer and their staff
must be provided by the Contractor at his own expense and at an approved location.
These facilities will remain on Site or near the Sites and will be maintained by the
Contractor.

2. Provide, equip, furnish and maintain suitable and adequate air-conditioned temporary
prefab site office accommodation for the sole use of the Employer, Construction
Manager, Engineer and their staff with electric lighting and back-up power, water
supply, drainage and firefighting equipment. Provide one sign board (1.80 m X 2.825
m) with English and Arabic lettering at each site to indicate Site offices.

3. Submit for approval, prior to fabrication and erection, site office design and layouts
with following accommodations:

Size
(m?)
A. Site Office: main office site ( at the school site where the Project

Manager and the package key staff will

Accommodations No.

Employer's Office including Private Toilet 15+3 1
Resident Engineer's Office 15 1
Engineer's Offices (2Nos) 30 1
Foreman/Surveyor/Quantity Surveyor Office 20 1
Schools for a Knowledge Economy Project Temporary Facilities & Controls
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Conference Room 15 1
Sample Room 10 1
Kitchen 6 1
Toilet 4 2

TOTAL 120
Accommaodations Slzze No.
(m%)
B. Site Office: (at each of school sites) / (other than the main office site)
Resident Engineer's Office 15 1
Engineer's Office 15 1
Foreman/Surveyor/Quantity Surveyor Office 15 1
Conference Room 15 1
Sample Room 10 1
Kitchen 5 1
Toilet 5 1
TOTAL 80

4. Offices must be constructed with a vinyl covered concrete floor, painted walls and a
galvanized steel roof sheeting with thermal insulation and painted ceilings.

I. Site Office Furniture (To become the Emplover’s property at the end of the project)
1.

All rooms shall be supplied with windows, adequate for natural light and complete
with burglar bars. Opening sections shall be supplied with fly screens. All rooms shall
be provided with wooden flush panel doors with 4 lever locks. The main entrance
door shall be a framed, ledged and braced batten door with a deadlock and a steel

security gate with a dead lock.

Employer and Resident Engineer's Offices (Main Office):

~  2x L- shaped desk with lockable drawers, swivel chair & 2 visitor's chairs

- 2 x lockable steel filing cabinets

~ 1 xplan chest with a minimum of five drawers
- 1 xdrawing table with stool

- 1 xshelf unit

- 2 Xxpinboards

- 2 x waste paper basket

- 2 X Telephone set Executive

Engineer's and Foreman/Surveyor/Quantity Surveyor Offices (each site) :

- 6 x desks with lockable drawers, swivel chair and 2 visitor's chairs

- 2 x lockable steel filing cabinet
- 1 xdrawing hanger with racks
- 1 xdrawing table with stool

—~ 1 xshelf unit

- 1xpinboard

- 6 x waste paper basket

- 2 X Telephone set normal type

Conference Room (Main Office):

Schools for a Knowledge Economy Project

Phase 3/ Package 2

Temporary Facilities & Controls

01500



Engicon

30

- Conference Table 200 x 120 cm
- 12 swivel chair

- 1xpinboards

- 1 xdrawing table with stool

- 1 x waste paper basket

- 1 x Telephone set normal type
- Air Condition

4. Kitchen area (each site):

- 1 x 14 cu. ft. refrigerator

- 1 x water filter and cooler

- 1 x electric kettle

- 1 x coffee percolator

- 1 x stainless steel sink

- 1 x storage cupboard

- 1 x Telephone set normal type

5. Toilet facilities (each toilet):

- 1 x W.C. suite

- 1 x toilet paper holder
- 1 x wash hand basin

- 1 X mirror

- 1 x towel rail

- 1 x soap dispenser

J. Site Office Equipment: (To become the Employer’s property at the end of the project)

The following office equipment must be provided and maintained by the Contractor. All
equipment must be serviced in accordance with the Manufacturer's recommendations to
ensure the proper functioning of all equipment:
A. Computers: Nine (9) Nos. Desktop for the main office (at the school site
where the Project Manager and the package key staff will) and Four (4) Nos.
Desktop for each site of the other two sites:

1.
2.
3.

o ok

9.

10.

11.

Processor: Intel Core ™ i7-7800 CPU@3200 GHz

Operating System: Windows 10 pro 64 bit Licence

Hard Drive: 500 GB SSD For Operating System & 1TB HDD Sata For
Data Storage

Memory: 16 GB DDR4

Display: Not less than 24" LED Monitor

Graphics: 4 GB GDDR5/ Memory Interface width 128 bit / Bus Support/
PCLE 3.0/ Open GL :4.5

Audio: Integrated JBL® stereo speakers with Waves Audio certification
Ports : 2 USB 3.0, 1 DC-in with USB 2.0 function, 4-in-1 reader(SD,
MMC, SDXC, SDHC out, audio combo jack

Security : Antivirus

All necessary drivers far HDD, CD-Rom, Audio, MC, and Ethernet
adapter, etc are delivered with the system

Un-interruptible Power Supply unit for each desktop PC

Software:
1. Windows (windows 10 )Professional
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2. Latest Microsoft Office 365

3. AutoCAD

4. Virus Protection Software with updates during the project duration. (yearly
subscribe)

5. The version of the Software provided shall be the latest version at the time the
Engineers Facilities are provided. All software shall be licensed to, and
provided to, the Engineer when the Computer Equipment is delivered.
Original software CDs, diskettes and documentation shall be provided to the
Engineer.

2. Printers & Scanners:
The Contractor shall provide for each of the three site offices the following:

A. One Black and White Printer capable of printing on A3 paper.

B. One A3 color printer with all paper and ink required for the duration of the
project.

C. One color scanner.

D. Approved computer hardware and software support shall be provided for the
duration of the project. All systems must be installed and configured by the
Contractor to the satisfaction of the Engineer. Contractor shall have all
computer equipment assembled on site and connected.

3. One (1) plan table, 0.9 m x 1.8 m and one stool

4. UPS Equipment, UPS shall be provided for each PC/laptop 600V A for five minutes
duration, full load.

5. Three (3) Digital Cameras/ one for each site of the three sites with the following
specifications:

A. Free Memory 8 GB + CASE

B. Minimum 20 MP

C. Min 25x Optical Zoom

D. Minimum 3-inch Screen

E. Continuous Shooting Speed minimum of: 10fps

F. Expanded ISO Maximum: 12800

G. Lithium Battery

H. Video Capture resolution 1080P

After completion of project the cameras will become the property of the

Contractor.

6. Twelve (12) plastic safety helmets, confirming to ASTM 01 ISO Standards
7. Three battery powered (ID size, 1.5 V) flash lights.
8. First aid kit suitable for 12 people with instruction manual, similar to American White

Cross No. K10 .

9. One cross-cut shredder with basket, Fellowes Model No. P600002, or equal
10. Electronic equipment must be provided with protective covers supplied by the original
manufacturer.
K. Survey Equipment Assistance

The Contractor shall make available on Site suitable surveying equipment, in good
condition, to enable the Engineer's assistants to check setting out, etc. and shall provide
chainmen and other assistants if required.
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L. Thermometers

Furnish Maximum and minimum thermometer for measurement of atmospheric
temperature and Thermometer for measurement of concrete and ground temperature.

M. Inspection Facilities

The Contractor shall provide all ladders, access lighting facilities and assistance as
required by the Engineer's assistants to inspect any part of the Works.

N. The Contractor must also provide all consumables, stationery and paper supplies.

O. Removal: At completion of Work, remove buildings, foundations, utility services, and
debris. Restore areas.

1.11. VEHICULAR ACCESS

A. Construct temporary access roads from public thoroughfares to serve construction area, of
width and load bearing capacity to accommodate unimpeded traffic for construction
purposes.

B. Extend and relocate vehicular access as Work progress requires, provide detours as
necessary for unimpeded traffic flow.

C. Location approved by Engineer.

1.12. PARKING

A. Construct shaded temporary surface parking areas for the following cars:
1. Engineer's Staff: 4 spaces

2. Visitors: 2 spaces

Locate as approved by Engineer.

When site space is not adequate, provide additional off-site parking.

Do not allow heavy vehicles or construction equipment in parking areas.

mo o w

Maintenance: Maintain traffic and parking areas in sound condition free of excavated
material, construction equipment, products, mud, snow, and ice.

n

Removal, Repair:
1. Remove temporary materials and construction at Substantial Completion.
2. Repair existing facilities damaged by use, to original condition.

1.13. PROGRESS CLEANING AND WASTE REMOVAL

A. Maintain areas free of waste materials, debris, and rubbish. Maintain site in clean and
orderly condition.

B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other
closed or remote spaces, prior to enclosing spaces.

C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue
cleaning to eliminate dust.
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D. Collect and remove waste materials, debris, and rubbish from site periodically and dispose
off-site.

1.14. PROJECT IDENTIFICATION

A. Project Identification Sign:

1. One painted sign for each project site of construction, design, and content shown on
Drawings, location designated.

2. Project identification sign board shall be 180 cm X 282.5 cm. In addition to the sign
erection, the Contractor shall be responsible for the complete design, graphics,
foundations, and structural support.

Project identification sign board shall be illuminated.

4. Content:
a. Project title, logo and name of Owner as indicated on Contract
Documents.

Names and titles of authorities.
. Names and titles of Engineer and Consultants.
d. Name of Prime Contractor and major Subcontractors.

B. Project Informational Signs:

1. Painted informational signs of same colors and lettering as Project Identification sign,
or standard products; size lettering for legibility at 30 m distance.

2. No other signs are allowed without Owner permission except those required by law.
C. Design sign and structure to withstand 140 km/hr wind velocity.
D. Sign Painter: Experienced as professional sign painter for minimum three years.

E. Finishes, Painting: Adequate to withstand weathering, fading, and chipping for duration of
construction.

F. Sign Materials:
1. Structure and Framing: New metal, structurally adequate.
2. Sign Surfaces: 0.5mm Thick metal plate.
3. Rough Hardware: Steel.
4. Paint and Primers: Exterior quality, two coats. Colors designated by Engineer.
5

Lettering: Exterior quality paint, contrasting colors designated by the Engineer.
Languages: Arabic and English.

G. Installation:

1. Install project identification sign within 15 days after date fixed by Letter of
Acceptance.

2. Erect at designated location.

3. Erect supports and framing on secure foundation, rigidly braced and framed to resist
wind loadings.

4. Install sign surface plumb and level, with butt joints. Anchor securely.
5. Paint exposed surfaces of sign, supports, and framing.
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H. Maintenance: Maintain signs and supports clean, repair deterioration and damage.

I.  Removal: Remove signs, framing, supports, and foundations at completion of Project and
restore area.

1.15. TRAFFIC REGULATION

A. Signs, Signals, and Devices:

1. Post Mounted and Wall Mounted Traffic Control and Informational Signs: As
approved by authority having jurisdiction.

2. Traffic Control Signals: As approved by local jurisdictions.

3. Traffic Cones and Drums, Flares and Lights: As approved by authority having
jurisdiction.

4. Flag person Equipment: As required by authority having jurisdiction.

B. Flag Persons: Provide trained and equipped flag persons to regulate traffic when
construction operations or traffic encroach on public traffic lanes.

C. Flares and Lights: Use flares and lights during hours of low visibility to delineate traffic
lanes and to guide traffic.

D. Haul Routes:

1. Consult with authority having jurisdiction, establish public thoroughfares to be used
for haul routes and site access.

2. Confine construction traffic to designated haul routes.

3. Provide traffic control at critical areas of haul routes to regulate traffic, to minimize
interference with public traffic.

E. Removal:
1. Remove equipment and devices when no longer required.
2. Repair damage caused by installation.
3. Remove post settings to depth of 600 mm minimum.

1.16. FIRE PREVENTION FACILITIES

A. Prohibit smoking with buildings under construction. Designate area on site where
smoking is permitted. Provide approved ashtrays in designated smoking areas.

B. Establish fire watch for cutting and welding and other hazardous operations capable of
starting fires. Maintain fire watch before, during, and after hazardous operations until
threat of fire does not exist.

C. Portable Fire Extinguishers: NFPA 10; 10 pound capacity, 4A-60B: C UL rating.

1. Provide one fire extinguisher at each stair on each floor of buildings under
construction.

2. Provide minimum one fire extinguisher in every construction trailer and storage shed.
3. Provide minimum one fire extinguisher on roof during roofing operations using heat
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producing equipment.

1.17. BARRIERS

A. Provide barriers to prevent unauthorized entry to construction and to protect existing
facilities and adjacent properties from damage from construction operations.

B. Provide barricades and covered walkways required by authorities having jurisdiction for
public rights-of-way.

C. Provide protection for plants designated to remain. Replace damaged plants at contractor’s
expense.

1.18. ENCLOSURES AND FENCING

A. Construction: Galvanized corrugated steel sheets 0.5 mm thick with steel transoms.
B. Provide 2 m high fence around construction site; equip with vehicular gates with locks.

1.19. SECURITY

A. Security Program:
1. Protect Work from theft, vandalism, and unauthorized entry.
2. Initiate program at project mobilization.
3. Maintain program throughout construction period until directed by Engineer.

B. Entry Control:
1. Restrict entrance of persons and vehicles into Project site.
2. Allow entrance only to authorized persons with proper identification.
3. Maintain log of workers and visitors, make available to Owner on request.

C. Personnel Identification:
1. Provide identification badge to each person authorized to enter premises.
2. Badge To Include: Personal photograph, name and employer.
3. Maintain list of accredited persons, submit copy to Owner on request.
4. Require return of badges at expiration of their employment on the Work.
D. Security Service:

1. Employ uniformed guard service to provide watchpersons at site during non- working
hours.

1.20. WATER CONTROL
A. Grade site to drain. Maintain excavations free of water. Provide, operate, and maintain
pumping equipment.

B. Protect site from pudding or running water.

1.21. DUST CONTROL
A. Execute Work by methods to minimize raising dust from construction operations.
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B.

1.22.
A

1.23.

1.24.

1.25.

Provide positive means to prevent air-borne dust from dispersing into atmosphere.
EROSION AND SEDIMENT CONTROL

Plan and execute construction by methods to control surface drainage from cuts and fills,

from borrow and waste disposal areas. Prevent erosion and sedimentation.
Minimize surface area of bare soil exposed at one time.

Provide temporary measures including berms, dikes, and drains, and other devices to
prevent water flow.

. Construct fill and waste areas by selective placement to avoid erosive surface silts or

clays.

Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly

apply corrective measures.

POLLUTION CONTROL

Provide methods, means, and facilities to prevent contamination of soil, water, and
atmosphere from discharge of noxious, toxic substances, and pollutants produced by
construction operations.

Comply with pollution and environmental control requirements of related authorities.

RODENT CONTROL
Provide methods, means, and facilities to prevent rodents from accessing or invading
premises.

REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS
Remove temporary utilities, equipment, facilities, and materials, prior to Substantial
Completion inspection.

Remove underground installations to minimum depth of 600 mm.
Clean and repair damage caused by installation or use of temporary work.

Restore existing facilities used during construction to original condition. Restore
permanent facilities used during construction to specified condition.

PART 2. PRODUCTS

Not Used.

PART 3. EXECUTION

Not Used.
END OF SECTION
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SECTION 01580
PROJECT IDENTIFICATION AND SIGNS

PART 1 - GENERAL
1.01 SUMMARY
A. Section Includes: Project identification signs only three (3) required, with each in
both English and Arabic.
1. Installation.
2. Maintenance.
3. Removal.
1.02 SYSTEM DESCRIPTION
A. Project identification sign board shall be of sufficient size and construction to
incorporate subcontractors name plates.
B. Project identification sign board shall be illuminated.
C. Project informational Signs.
1.03 SUBMITTALS
A. Submit to the Engineer shop drawings under provisions of Section 01330.
B. Show content, layout, lettering, colors, foundation, structure, sizes, and grades of
members.
C. Obtain Engineer approval and approvals of local Authorities.

1.04 QUALITY ASSURANCE

A. Design in accordance with the Employer’s requirements and instruction of the
Engineer.

B. Design sign and structure to withstand 140km/hr wind velocity.

C. Sign Painter: engage a professional sign painter with sufficient experience in similar
kind of work.

D. Finishes, Painting: Adequate to withstand weathering, fading, and chipping for
duration of project.

PART 2 - PRODUCTS
2.01 MATERIALS AND EQUIPMENT
A. In accordance with section 01500.

PART 3 -EXECUTION
3.01 LOCATION AND INSTALLATION
A. To be agreed with the engineer.

3.02 MAINTENANCE
A. Maintain signs and supports clean and repair where deterioration of damages have
occurred to the satisfaction of the Engineer at no additional cost.
B. Repaint as necessary.

3.03 PROJECT INFORMATIONAL SIGNS
A. To be painted sign of sizes, colored and lettering as approved by the Engineer. Size
of lettering to provide legibility at (30m) distance, 2.5m high from the ground.
B. Provide at each field office, storage shed, and directional signs to direct traffic into
and within site. Relocate as work progress required and/or as directed by the
Engineer.

3.04 REMOVAL
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A. Remove signs, framing, supports and foundations at completion of project, and
restore the area.

3.05 Schedule:

SCHOOLS FOR A KNOWLEDGE @bl sla @Vl puyliagps, s
ECONOMY PROJECT
Phase 3/ Package 2 LN Loy AL M
School Name Lyl ol
Owner: W
Ministry of Education palmilly di 7155059
Employer: Jaslleole
Ministry of Public Works and Housing Ol dalatl Jl 2V 3139
Funded by: Jed
United States Agency for International AWl anslILS ALy
Development (USAID) (USAID)

Consultant: Design and Supervision

Sl il panas g linl

Engicon L glylic udlds, s
Contractor: WJo il
Contracter’s Name Jslak! gl
Contract Number: (0/0000/USAID/SKEP/3/2) selaslle 5,

Duration of Contract: 000 Days

Lx v 1 9 il Bl

180.0 cm x 282.5 cm

END OF SECTION

Schools for a Knowledge Economy Project
Phase 3 / Package 2

Project Identification and Signs



Engicon 39

SECTION 01600

PRODUCT REQUIREMENTS

PART 1. GENERAL
1.1. SECTION INCLUDES:

Products.

Product delivery requirements.

Product storage and handling requirements.
Product options.

Product substitution procedures.

nmmoow»

Equipment electrical characteristics and components.
1.2.  PRODUCTS

A. Furnish products of qualified manufacturers suitable for intended use. Furnish products of
each type by single manufacturer unless specified otherwise.

1.3. PRODUCT DELIVERY REQUIREMENTS

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

0

Promptly inspect shipments to ensure products comply with requirements, quantities are
correct, and products are undamaged.

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

1.4. PRODUCT STORAGE AND HANDLING REQUIREMENTS

A. Store and protect products in accordance with manufacturers' instructions.

W

Store with seals and labels intact and legible.

C. Store sensitive products in weather tight, climate controlled, enclosures in an environment
favorable to product.

D. For exterior storage of fabricated products, place on sloped supports above ground.

E. Cover products subject to deterioration with impervious sheet covering. Provide
ventilation to prevent condensation and degradation of products.

F. Store loose granular materials on solid flat surfaces in well-drained area. Prevent mixing
with foreign matter.

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

H. Arrange storage of products to permit access for inspection. Periodically inspect to verify
products are undamaged and are maintained in acceptable condition.

1.5. PRODUCT OPTIONS
A. Products Specified by Reference Standards or by Description Only: Any product meeting
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those standards or description.

B. Products Specified by Naming One or More Manufacturers: Products of one of
manufacturers named and meeting specifications, no options or substitutions allowed.

C. Products Specified by Naming One or More Manufacturers with Provision for
Substitutions: Submit request for substitution for any manufacturer not named in
accordance with the following article.

1.6. PRODUCT SUBSTITUTION PROCEDURES

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

B. Document each request with complete data substantiating compliance of proposed
Substitution with Contract Documents.

C. A request constitutes a representation that 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 and make changes to other Work which may be required
for the Work to be complete with no additional cost to Owner.

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

5. Will reimburse Owner and Engineer for review or redesign services associated with
re-approval by authorities having jurisdiction.

D. 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 Contract Documents.

E. Substitution Submittal Procedure:

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

2. Submit Shop Drawings, Product Data, and certified test results attesting to proposed
product equivalence. Burden of proof is on proposer.

3. Engineer will notify Contractor in writing of decision to accept or reject request.

PART 2. PRODUCTS
2.1. EQUIPMENT ELECTRICAL CHARACTERISTICS AND COMPONENTS

A. Wiring Terminations: Furnish terminal lugs to match branch circuit conductor quantities,
sizes, and materials indicated. Include lugs for terminal box.

B. Cord and Plug: Furnish minimum 2 m cord and plug including grounding connector for
connection to electric wiring system. Cord of longer length is specified in individual
specification sections.

PART 3. EXECUTION

Not Used.
END OF SECTION

Schools for a Knowledge Economy Project Product Requirements
Phase 3/ Package 2 01600



Engicon

41

SECTION 01615

PACKING, SHIPPING, RECEIVING AND STORAGE

PART 1 GENERAL
1.1 SCOPE
A. This section covers packing, shipping, delivery, receiving, storage,

and handling of materials and equipment.

PART 2 PRODUCTS

Not Used.

PART 3 EXECUTION
3.1 EXPORT, PACKING, AND MARKING INSTRUCTION
3.1.1 Preparation

The export packing and marking instructions specified herein are minimum
requirements. All equipment, component parts, tools, spare parts and
miscellaneous items shall be suitably packaged to facilitate handling and
storage and to protect against damage or deterioration during transit to and
short term storage in Host Country. All items shall be boxed or crated.

Painted surfaces shall be protected against impact, abrasion,
discoloration, and other damage.

Grease and lubricating oil shall be applied to all bearings and similar items.

Acrticles subject to damage or deterioration during shipment, handling, or
storage due to defective or inadequate packaging shall be repaired or
replaced by Contractor at no expense to the Employer.

3.1.2 Subassemblies

The number of subassemblies shall be kept to a minimum.
Disassembled units shall be match-marked for easy reassembly, crated
for adequate protection against exposure or damage in transit or storage,
with markings for identification. Uncrating, inspection, and installation
instructions shall be included with each crate.

3.1.3 Separate Crating
Spare parts, special tools, and fragile, vulnerable, loose, or small parts

shall be crated separately with necessary identification and
instructions included.
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3.1.4 Packing Material

Material used for packaging, packing, and wrapping; moisture-resistant
barriers; and corrosion preventives shall be recognized brands and grades
and shall conform to the best commercial standards in the areas in which
articles are packed and shall provide sufficient protection for transport to
and storage in Host Country.

3.1.5 Workmanship

Workmanship shall be in accordance with the best commercial practice.
There shall be no defects, imperfections, or omissions which impair the
protection afforded by the package as a whole.

3.1.6 Preservation

Acrticles fabricated of metals subject to corrosion will be exposed to severe
conditions of moisture and heat in Host Country. All metal subject to
corrosion shall be processed with a suitable preservative. Iron and steel
articles not having highly finished surfaces shall be protected by the
application of a suitable thin film preservative (hard drying, cold application)
that permits removal of the preservative with a petroleum base solvent. Steel
articles having highly finished surfaces of simple design shall be protected by
the application of a suitable heavy preservative (hot-dip) that permits removal
of preservative with a petroleum base solvent.

3.1.7 Miscellaneous Requirements

3.1.7.1 Waterproof caste liners in bag form or an over wrap fabricated
of asphalt laminated Kraft paper and sealed with waterproof adhesive
shall be used if the goods are susceptible to damage from moisture.

3.1.7.2 Articles shall be nested or packed to reduce the volume of
each container as much as possible. Article shall be closely but not
tightly arranged.

3.1.7.3 Fragile articles shall be wrapped in crepe-cellulose wadding
such as Kimpak or equally efficient cushioning material and floated
in a suitable cushioning material having physical properties which
are not harmful to the article.

3.1.7.4 Sufficient air space shall be allowed when filling liquid
containers to provide space for expansion and minimize internal
pressure. Liquid containers shall be capable of withstanding
prolonged exposure to temperatures of 55 C without rupturing or
leaking.

3.1.7.5 Equipment such as precision instruments, etc. shall be packed
in an interior moisture vapor proof barrier with silica gel or a
comparable desiccant to absorb moisture within the package. The
presence of a desiccant will be shown on the external surface of the
container.
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3.1.7.6 Openings in electric motors and other electrical equipment
shall be sealed with water proof tape or in some equally efficient
manner.

3.1.7.7 Screw cap closures on glass or metal containers must be
tight, with a suitable seal to prevent loss of contents.

3.1.7.8 Fiberboard boxes are not acceptable for use as an outer
container except for air freight. When used in this manner, the
material will be weather-resistant and all seams and joints reinforced
by the use of waterproof pressure-sensitive tape.

3.1.8 Material for Boxes and Crates

Lumber shall be sound and well seasoned Douglas fir or equal and shall be
free from defects which materially weaken members or interfere with nailing.
Knots shall be sound. Knots shall not have a diameter in excess of 1/3 of the
board width. Knots shall be so located as not to cause nailing interference
which would result in structural weakness. All nails shall be cement-coated
wire box nails. For maximum strength, nails shall be driven into side grain of
lumber.

3.1.9 Open Crates

Crates shall be diagonally braced on all faces and all 3 way corner joints shall
be constructed as illustrated in Figure 1-01615. The crate shall be
constructed to support its own gross weight when supported by grab hooks at
the top or by slings around the end or base and to withstand crushing action
when pushed or moved by drag lines.

3.1.10 Palletizing

Items impervious to damage from exposure to moisture, weather, or
handling and which can be conveniently secured to a pallet to facilitate
handling shall be packed in this manner. Refer to attached Figure 1-01615.

3.1.11 Type of Wooden Boxes

Lumber Dimension Steel
Strapping
Gross Weight Style Nominal Thickness (HD
890 microns)
Up to 100 Ibs 4 25 mm ends, 12 mm 2
straps-19 mm
(45 kg) sides, top, and bottom
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100 - 300 20r4 25 mm throughout, 2 straps-32 mm
Ibs (45-135 minimum width cleats
ko) 82 mm
i(&zr:?eet(ijz)ed) 25 mm throughout, 2 straps-32 mm
300 -600 I bs minimum width cleats
(135- 270 ified-2
kg) modi I(:(illetizeg) 8 mm throughout 1 strap-32 mm
50 mm x 100 mm
600 - 1000 skids; with corner
Ibs (270 - 450 commensurate with

3.1.12 Metal Strapping

Metal strapping shall be unannealed steel of 890 micron thickness and 19mm
minimum width applied with a stretching tool and secured with crimped
steel seals. Metal strap shall be cut evenly at seal without leaving a sharp
edge. Strap shall be applied one-sixth the distance from each end of boxes.

3.1.13 Bundling

All items shall be segregated to length and size and bundled into unites not
to exceed 2240 Ibs (100 kilograms). Apply 32 mm steel strap with a
stretching tool and secure with crimped steel seals spaced up to one meter
apart.

3.1.14 Hazardous Cargo

All hazardous materials containers and packing shall conform to the rules
and regulations of applicable governmental agencies for packing of
hazardous materials such as poisons, poison gas, flammable solids and
liquids, oxidizing materials, and nonflammable compressed gases, as
applicable.

3.1.15 Export Marking

Each package shall be marked as indicated under Figure 2-01615. A
marking stencil of not less than 50 mm lettering shall be used. In addition,

a 50 mm band of yellow paint shall be painted around each package or
bundle. Packages shall be numbered consecutively, as indicated, starting
with No. 1. Each box shall contain a copy of the packing list. A duplicate
copy of the packing list shall be placed in a waterproof envelope securely
fastened to the outside of the box. NOTE: Contents of each box must

match packing list.

In addition to the marking as specified herein, the following special marking
to aid in handling shall be applied. Easily damaged material shall be marked
"FRAGILE"; also, when required, "HANDLE WITH CARE", "COOL
STORAGE", and/or "USE NO HOOKS". Material that must be kept upright
to prevent damage such as machinery, motors, engines, etc. shall be marked
"THIS SIDE UP" with arrows on all sides of box pointing to top. When
required, due to length or unbalanced weight, crates or boxes shall have a
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3.2

center of balance indicated by a painted

or stenciled black stripe 25 mm wide on each side extending upwards from
the lower side of sheathing; the words "CENTER OF BALANCE" shall
appear in letters 25 mm high adjacent to stripes.

No advertising or mark indicating contents may appear on the package unless
authorized.

DELIVERY
3.2.1 General

The Contractor shall bear the responsibility for delivery of equipment,
spare parts, special tools, and materials to the jobsite and shall comply with
the requirements specified herein and shall provide required information
concerning the shipment and delivery of the materials specified in this
Contract. These requirements also apply to any sub suppliers making direct
shipments to the jobsite or the port of entry into the Host Country.

The Contractor shall, either directly or through contractual arrangements
with others, accept responsibility for the safe handling and protection of the
equipment and materials furnished under this Contract before and after
receipt at the port of entry. Acceptance of the equipment shall be made after
it is installed, tested, placed in operation and found to comply with all the
specified requirements.

All items shall be checked against packing lists immediately on delivery
to the Works for damage and checked for shortages. Damaged and
shortages shall be remedied with the minimum of delay.

Delivery of portions of the equipment in several individual shipments shall
be subject to review of the Engineer before shipment. When permitted, all
such partial shipments shall be plainly marked to identify, to permit easy
accumulation and to facilitate eventual installation.

3.2.2 Packing

The Contractor shall comply with standard export packing instructions

contained herein. When a prospective vendor's standard export packing
methods are considered adequate but conflict with requirements of the

instructions, an exception may be required.

3.2.3 International Shipment Planning Information

The port of entry into the Host Country for ocean shipments will be Agaba.
The port of entry for air freight shipments will be the Host Country
International Airport located in Amman. As soon as possible following
receipt of Letter of Acceptance, the Contractor shall submit the following
information:

a.  Total estimated weight and volume of each general type of
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cargo expressed in metric tons and cubic meters.

Point(s) of origin.

Routing of shipment(s) including off-loading or transfer points en
route.

d.  Planned use of out-of-country staging areas, if any, and the
locations (city and country).

e.  Special handling requirements such as heavy lift or oversize pieces.

f. Estimated shipping date(s).

g. Estimated arrival date(s).

h.  Procedure for tracking in-transit shipments.

. Approximate shipping rate(s) and estimated total shipping cost.

j. Plans for use of premium air shipping (if used).

k. Manner of satisfying export control requirements of the country of

origin.

Manner of satisfying import control requirements of Host
Country, including name(s) of proposed customs clearance
brokers.

3.2.4 Shipping Information and Documentation

At the time items are released for shipment, the vendor shall provide the
following information to the Contractor, Employer, Engineer and the
Engineer's Representative.

a.

By telex or fax

(1) For Ocean Shipment:

(@  Project number and Contract number.

(b)  Line item number(s) shipped and brief description.
(c)  Quantity by line item shipped.

(d)  Number of packages/containers shipped.

(e)  Total weight shipped.

(H  Total cubic dimensions.

() Name of shipping line and destination ship's agent.
(h)  Name of vessel and type (Sea Van, Container, Gen,
Cargo, etc.)

(i) Date vessel sailed.

()  Port of exit.

(k)  Port of discharge.

() Estimated date of arrival.

(2) For Air Freight Shipments:

(@  Project number and Contract number.

(b)  Line item number(s) shipped and brief description.
(c)  Quantity shipped by line item number.

(d)  Number of packages/containers shipped.

(e)  Gross weight shipped.

(H  Airway bill number.

()  Origin airport.
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(h)  Routing (flight numbers).
()  Date of shipment.
()  Estimated date of arrival.

b. By Air Mail, Pouch, or Courier service.

(1) For Ocean Shipments:

(@  One copy of non-negotiable ocean bill of lading (con-
consularized).

(b)  One copy of packing list (tag number to be shown, if
applicable).

(c)  One copy of proforma invoice.

(2) For Air Freight Shipments:

(@  One copy of airway hill.

(b)  One copy of packing list (tag numbers to be shown, if
applicable).

(c)  Once copy of proforma invoice.

3.2.6 In-transit Status Reports

As a minimum, the following information will be furnished by telex
weekly or when there is a change in status, whichever occurs first:

(@) Project and Contract number.

(b) Line item number(s) and quantity.

(c) Event status; to include any off-loading, missed
connections, confirmed arrival, in customs, out of
customs, inland movement, etc.

3.2.7
Notification
Address Original

Name of
Contractor
Contractor'
s address

Attn: *
Project Manager

FAX
Telex:
Answerback:

* Name to be provided at time of award.
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3.3

INVOICING INSTRUCTIONS

3.3.1 Consignment

The project name, project number and the name of the Employer must be
clearly indicated on the airway bill or bill of lading. The bill of lading or
airway bill shall contain instructions to notify the Employer or a clearing
agent but the consignee must be the Contractor.

For this project, shipping categories will be as follows:

a.  Project, plant, materials and vehicles.

b.  Contractor's equipment (including vehicles), materials, and owned
commodities.

c.  Contractor's employees personal household commodities, including
vehicles.

These categories of shipments shall not be combined on a single bill of
lading. Shipments from different categories may be combined in one
container providing that each category has a separate bill of lading.

3.3.2 Bill of Lading

Invoicing and packing list information may be combined on a single
document or may be shown separately. In either case, all of the following
information must be provided.

Name and address of Contractor.

Name and address of shipper and date of shipment.

Item number, quantity, unit and COMPLETE description.

Net unit prices and extensions for each line item and total amount.

Marks, numbers, quantities, and kinds of packages.

Gross, tare, and net weight in pounds and kilos and the three

dimensions of each package.

Invoices, including transportation charges, shall be supported by

carrier's original receipted freight bills.

h. Invoices shall cover only items or portions thereof actually shipped.
Any additional duties, penalties, fines or other costs resulting from
incorrect invoicing will be for the account of the Contractor.

i. Itemize additional costs, i.e., taxes, duties, packing, cartage,

inland fright, etc. in accordance with the shipping terms, the
Conditions of Contract, and any other terms of the Contract.

j.  Allinvoices must bear the following signed and dated certificate:
"We hereby certify that materials listed herein are of the country of
origin and/or manufacturer in accordance with Article 51 of the
Conditions of Contract, Part I-General Conditions and the amounts
and prices as quoted are true and correct”. *

k. The required number of copies of invoices and packing lists as

specified herein.

-0 Q00T P
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. Forward all correctly prepared documents promptly to avoid delay
in payment.

* Not applicable to Host .

3.3.3 Country companies

Document Submittal Instructions

A. Invoicing. The following documents shall be forwarded by
Contractor to the address listed below.

Invoice - original plus 3 copies
Inland Bill of Lading or Dock Receipt - signed
original plus 2 copies Packing List - 1 copy

Forward the above listed documents to:

Construction Management Consultant
- "Engineer" Address in Host Country
to be supplied later.

Attention: (Name to be provided at the time of award.)

It is imperative that a signed copy of Bill of Lading or Dock Receipt
be included with Invoice and Packing Lists.

3.4 STORAGE

Upon delivery, all equipment and materials shall immediately be stored
and protected until installed in the Work.

Stored items shall be laid out to facilitate their retrieval for use in the
programmed order. Care shall be taken in drawing the equipment for
use to ensure the precise piece of equipment is removed.

Stacked items shall be suitably protected from damage by spacers or
load distributing supports that are safely arranged.

No metalwork (miscellaneous steel shapes and reinforcing steel) shall be
stored directly on the ground.

Masonry products shall be handled and stored in a manner to hold
breakage, chipping, cracking, and spalling to a minimum.

Cement, lime and similar products shall be stored off the ground on
pallets and shall be covered and kept completely dry at all times.

Pipe fittings and valves may be stored out of doors but must be placed on
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wooden blocking.

PVC pipe, geomembranes, plastic liner and other plastic materials shall
be stored off the ground on pallets and protected from direct sunlight.

Pumps, motors, electrical equipment, and all equipment with antifriction or
sleeve bearings shall be stored in weathertight structures maintained at a
temperature above 16 C. Electrical equipment, controls, and insulation shall
be protected against moisture and water damage. All space heaters furnished
in equipment shall be connected and operated continuously.

Equipment having moving parts, such as gears, bearings, and seals, shall be
stored fully lubricated with oil, grease, etc., unless otherwise instructed by
the manufacturer. Manufacturer's storage instructions shall be carefully
followed by the Contractor.

Moving parts shall be rotated a minimum of twice a month to ensure proper
lubrication and to avoid metal to metal "welding". Upon installation of the
equipment, the Contractor shall, at the discretion of the Engineer, start the
equipment at one half load, for an adequate period of time to ensure that the
equipment does not deteriorate from lack of use.

Lubricants shall be changed upon completion of installation and as frequently as
required thereafter during the period between installation and acceptance. New
lubricants shall be put into the equipment by the Contractor at the time of
acceptance.

Equipment and materials shall not show any pitting, rust, decay, or other
deleterious effects of storage when installed in the Work.

In addition to the protection specified for prolonged storage, the packaging of
spare units and spare parts shall be for export packing and shall be suitable for
long-term storage in a damp location. Each spare item shall be packed

separately and shall be completely identified on the outside of the container.

Instructions for the servicing of equipment while in long-term or
prolonged storage shall accompany each item of equipment.
Advertisement of enclosed instructions with each package shall be noted
on the exterior of the package in the Host Country and English language.

3.4.1 Off-Site Storage

Off-site storage arrangements shall be acceptable to the Engineer for all
materials and equipment not incorporated into the work but included in
applications for payments. Such off-site storage arrangements shall be presented
in writing, and shall afford adequate and satisfactory security and protection.
Off-site storage facilities shall be accessible to Engineer.

END OF SECTION
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SECTION 01625
SOURCE AND ORIGIN

PART 1 GENERAL
1.1 SCOPE
A. This section covers the approved source and origin waiver.

PART 2 PRODUCTS

. _— Approved Geo Approved Geo
Submittal Description Code for Source | Code for Origin
Al FIum_i _applled waterproofing 978 935
and joint sealer
A2 Joint sealers 278 935
A3 Vapor retarders 278 935
A4 Door & window hardware 278 935
A5 Ce_ra_mlc & Porcelain tiles & 935 935
skirting
A6 PVC tiles & skirting 935 935
A7 Special Paint Coatings 278 935
A8 Speqlgl Cement Adhesives & 978 935
Additives
A9 Acoustical False Ceiling 978 935
System
Electrical Items 935
El PVC C_onduu fittings & 978 935
accessories
E2 Distribution boards (DB) 278 935
E UPVC _Conduu fittings & 978 935
accessories
E4 Isolator, different current & 978 935
phases
E5 Electrical identification 278 935
E6 er_mg devices different type 978 935
& size
E7 Wiring communications 278 935
E8 Under _carpet cable & 278 935
accessories
E9 Commur_ncatlon circuit & 278 935
accessories
E10 Fire alarm & Evacuation
system with accessories for 278 935
five alarm cable
Ell Emergency lighting 278 935
E12 Grounding for low voltage 978 935
system
Socket outlets
E13 278 935
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Flex outlet
E14 278 935
E15 PBX for MDF 278 935
E16 Data ca_lblnets, cabling & 978 935
accessories
El7 Digital telephone exchange 278 935
E18 Motor control center (MCC) 278 935
E19 Control Panels 935 935
E20 Floor boxes 935 935
E21 Interior Luminaries 935 935
E22 Exterior Luminaries 935 935
E23 Main distribution boxes, sub-
dlstrlbutl_on boxe_s a_md 935 935
accessories including
grounding
E24 Publ_lc addresses & Music 935 935
Equipment
E25 Hand Dryer 935 935
E26 Electro- magnetic Door Lock 935 935
System
Mechanical Items 935
M1 Water distribution box with
brass manifolds, valves, 278 935
automatic air vent
M2 Packgge _ ter_mlnal air 978 935
conditioning units
M3 Eastern WC with flush valve 278 935
M4
Floor drains & covers 278 935
M5 Floor cleanouts & covers 278 935
M6 Submer3|_ble pump set 2 978 935
pumps with control panel
M7 Glass lined electrical water 978 935
heater
M8 Hand spray 278 935
M9 Multistage cold water
domestic water pump set 935 935
consist at 3 pumps
M10 Air jet nozzle 935 935
M11 Hot water feeding tank 935 935
M12 Fire pump & fittings 935 935
M13 ngl mounted DX coils split 935 935
units
M14 Sola_r panels for space 935 935
heating
M15 Electric Water cooler 935 935
M16 Boiler 935 935
M17 G.S.P fire tank 278 935
M18 Elevators & Components 935 935
M19 Steel Radiators 935 935
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M20 | Cast- Iron Radiators 935 935

M21 Valves & Strainers for
heating, domestic potable
water, and fire fighting 935 935
systems

M22 | XLPE Multi-layer
Aluminum Domestic Water 935 935
Pipes, fittings & accessories

M23 CPVC Wa_ter Pipes, fittings 978 935
& accessories

M24 Exhaust Fans 935 935

PART 3 EXECUTION

Not Used

END OF SECTION
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SECTION 01700
EXECUTION REQUIREMENTS
PART 1. GENERAL
1.1. SECTION INCLUDES

Closeout procedures.

Final cleaning.

Starting of systems.
Demonstration and instructions.
Testing, adjusting and balancing.
Protecting installed construction.
Project record documents.

I ommoow»

Operation and maintenance data.

Manual for materials and finishes.
Manual for equipment and systems.
Spare parts and maintenance products.
Product warranties and product bonds.

- B S

. Maintenance service.

1.2. CLOSEOUT PROCEDURES

A. Submit written certification that Contract Documents have been reviewed, Work has been
inspected, and that Work is complete in accordance with Contract Documents and ready
for Engineer's review.

B. Provide submittals to Engineer required by authorities having jurisdiction.

C. Submit final Application for Payment identifying total adjusted Contract Sum, previous
payments, and sum remaining due.

1.3.  FINAL CLEANING

A. Execute final cleaning prior to final project assessment.

o

Clean interior and exterior class, surfaces exposed to view; remove temporary labels,
stains and foreign substances, polish transparent and glossy surfaces, vacuum carpeted and
soft surfaces.

C. Clean equipment and fixtures to sanitary condition with cleaning materials appropriate to
surface and material being cleaned.

D. Clean filters of operating equipment.
E. Clean debris from roofs, gutters, downspouts, and drainage systems.
F. Clean site; sweep paved areas, rake clean landscaped surfaces.

Schools for a Knowledge Economy Project Execution Requirements
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G.

1.4.

w0

Remove waste and surplus materials, rubbish, and construction facilities from site.

STARTING OF SYSTEMS

Coordinate schedule for start-up of various equipment and systems.
Notify Engineer seven days prior to start-up of each item.

Verify each piece of equipment or system has been checked for proper lubrication, drive
rotation, belt tension, control sequence, and for conditions which may cause damage.

. Verify tests, meter readings, and specified electrical characteristics agree with those

required by equipment or system manufacturer.

E. Verify wiring and support components for equipment are complete and tested.

F. Execute start-up under supervision of applicable manufacturer's representative and

1.5.

1.6.

Contractors' personnel in accordance with manufacturers' instructions.

. When specified in individual specification Sections, require manufacturer to provide

authorized representative to be present at site to inspect, check, and approve equipment or
system installation prior to start-up, and to supervise placing equipment or system in
operation.

Submit a written report in accordance with Section 01330 that equipment or system has
been properly installed and is functioning correctly.

DEMONSTRATION AND INSTRUCTIONS

Demonstrate operation and maintenance of products to Owner's personnel two weeks
prior to date of Substantial Completion.

. For equipment or systems requiring seasonal operation, perform demonstration for other

season within six months.

Utilize operation and maintenance manuals as basis for instruction. Review contents of
manual with Owner's personnel in detail to explain all aspects of operation and
maintenance.

Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing,
maintenance, and shutdown of each item of equipment at scheduled time, at equipment
location.

Prepare and insert additional data in operations and maintenance manuals when need for
additional data becomes apparent during instruction.

Required instruction time for each item of equipment and system is specified in individual
sections.

TESTING, ADJUSTING AND BALANCING

Contractor shall appoint, employ, and pay for services of an independent firm to perform
testing, adjusting, and balancing.

Independent firm will perform services specified in Division 15.

Reports will be submitted by independent firm to Engineer indicating observations and
results of tests and indicating compliance or non-compliance with requirements of
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Contract Documents.

1.7 PROTECTING INSTALLED CONSTRUCTION

A. Protect installed Work and provide special protection where specified in individual
specification sections.

B. Provide temporary and removable protection for installed products. Control activity in
immediate work area to prevent damage.

C. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

D. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or
movement of heavy objects, by protecting with durable sheet materials.

E. Prohibit traffic or storage upon waterproofed or roofed surfaces. When traffic or activity is
necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

F. Prohibit traffic from landscaped areas.

1.8. PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the
Work:

1. Drawings.

Specifications.

Addenda.

Change Orders and other modifications to the Contract,
Reviewed Shop Drawings, Product Data, and Samples.

R T o

Manufacturer's instruction for assembly, installation, and adjusting.

Ensure entries are complete and accurate, enabling future reference by Owner.
Store record documents separate from documents used for construction.
Record information concurrent with construction progress, not less than weekly.

mo o w

Specifications: Legibly mark and record at each product section description of actual
products installed, including the following:

1. Manufacturer's name and product model and number.
2. Product substitutions or alternates utilized.
3. Changes made by Addenda and modifications.

F. Record daily "as -built" information on a set of blue or black line opaque drawings.

G. Provide felt tip marking pens, maintaining separate colors for each major system, for
recording information.

H. Record daily information concurrently with construction progress. Do not conceal any
work until required information is recorded.

I.  Record Drawings and Shop Drawings: Legibly mark each item to record actual
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1.9.

C.

D.

construction including:
1. Measured depths of elements of foundations in relation to finish first floor datum.

2. Measured horizontal and vertical locations and sizes of underground utilities and
appurtenances, referenced to permanent surface elements.

3. Measured locations of internal utilities and appurtenances concealed in construction,
referenced to visible and accessible features of construction.

. Site changes of dimension and detail.

4
5. Changes made by Modifications.

6. Details not on original Contract Drawings.
7

References to related Shop Drawings and Modifications.

Other Documents: Maintain manufacturer's instruction manuals and certifications,
inspection certifications, filed test records, and other Documents required by individual
Specifications sections.

Plant Record: Provide a daily record to the Engineer in a format to be approved by the
Engineer, showing the type, model and capacity of all mechanical and power operated
plant employed on the works. The Contractor will not be permitted to remove any plant or
material unless written approval is obtained from the Engineer. This record shall be
incorporated in to the Daily Construction Report in Section 01330 "Submittal
Procedures”.

Labor Record: Provide a daily record to the Engineer in a format to be approved by the
Engineer showing the number and description of craftsmen, laborers and other persons
employed on or in connection with the works, including those employed by sub-
contractors. This record shall be incorporated in to the Daily Construction Report in
Section 01330 "Submittal Procedures".

. Visitors Record: Maintain a record of visitors to the Site and submit at monthly intervals

to the Engineer.

. Weather Records:

1. Keep an accurate record of:

a. Daily maximum and minimum air temperatures (including overnight).
b. Number of hours per day in which work is prevented by inclement Weather.

2. Provide at least two thermometers at agreed locations inside a building.

OPERATION AND MAINTENANCE DATA

Submit data bound in A4 three-ring binders with hardback, cleanable, plastic covers;
50mm maximum ring size. When multiple binders are used, correlate data into related
consistent groupings.

Prepare binder cover with printed title "OPERATION AND MAINTENANCE
INSTRUCTIONS", title of project and subject matter of binder when multiple binders are
required.

Internally subdivide binder contents with permanent page dividers, logically organized as
described below; with tab titling clearly printed under reinforced laminated plastic tabs.

Drawings: Provide with reinforced punched binder tab. Bind in with text; fold larger
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drawings to size of text pages.

E. Contents: Prepare Table of Contents for each volume, with each product or system
description identified, typed on white paper, in three parts as follows:

1. Part 1: Directory, listing names, addresses, and telephone numbers of Engineer,
Contractor, Subcontractors, and major equipment suppliers.

2. Part 2: Operation and maintenance instructions arranged by system and subdivided by
specification section. For each category, identify names, addresses, and telephone
numbers of Subcontractors and suppliers. Identify the following:

Significant design criteria.

List of equipment.

Parts list for each component.

Operating instructions.

Maintenance instructions for equipment and systems.

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

-~ OO0 T

3. Part 3: Project documents and certificates, including the following:

a. Shop drawings and product data.
b. Air and water balance reports.

c. Certificates.

d. Originals of warranties.

1.10. MANUAL FOR MATERIALS AND FINISHES

A. Submit two copies of preliminary draft or proposed formats and outlines of contents
before start of Work. Engineer will review draft and return one copy with comments.

B. For equipment, or component parts of equipment put into service during construction and
operated by Owner, submit documents within ten days after acceptance.

C. Submit one copy of completed volumes 15 days prior to final inspection. Draft copy be
reviewed and returned after final inspection, with Engineer comments. Revise content of
document sets as required prior to final submission.

D. Submit two sets of revised final volumes in final form within 10 days after final
inspection. Building Products, Applied Materials, and Finishes: Include product data, with
catalog number, size, composition, and color and texture designations.

E. Instructions for Care and Maintenance: Include manufacturer's recommendations for
cleaning agents and methods, precautions against detrimental agents and methods, and
recommended schedule for cleaning and maintenance.

F. Moisture Protection and Weather Exposed Products: Include product data listing
applicable reference standards, chemical composition, and details of installation. Include
recommendations for inspections, maintenance, and repair.

G. Additional Requirements: As specified in individual product specification sections.

H. Include listing in Table of Contents for design data, with tabbed fly sheet and space for
insertion of data.

1.11. MANUAL. FOR EQUIPMENT AND SYSTEMS
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A. Submit two copies of preliminary draft or proposed formats and outlines of contents
before start of Work. Engineer will review draft and return one copy with comments.

B. For equipment, or component parts of equipment put into service during construction and
operated by Owner, submit documents within ten days after acceptance.

C. Submit one copy of completed volumes 15 days prior to final inspection. Draft copy be
reviewed and returned after final inspection, with Engineer comments. Revise content of
document sets as required prior to final submission.

D. Submit two sets of revised final volumes in final form within 10 days after final
inspection.

E. Each Item of Equipment and Each System: Include description of unit or system, and
component parts. Identify function, normal operating characteristics, and limiting
conditions. Include performance curves, with engineering data and tests, and complete
nomenclature and model number of replaceable parts.

F. Panel board Circuit Directories: Provide electrical service characteristics, controls, and
communications.

G. Include color coded wiring diagrams as installed.

H. Operating Procedures: Include start-up, break-in, and routine normal operating
instructions and sequences. Include regulation, control, stopping, shut-down, and
emergency instructions. Include summer, winter, and special operating instructions.

I.  Maintenance Requirements: Include routine procedures and guide for preventative
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and
alignment, adjusting, balancing, and checking instructions.

J. Include servicing and lubrication schedule, and list of lubricants required.

K. Include manufacturer's printed operation and maintenance instructions.

L. Include sequence of operation by controls manufacturer.

M. Include original manufacturer's parts list, illustrations, assembly drawings, and diagrams
required for maintenance.

N. Include control diagrams by controls manufacturer as installed.

O. Include Contractor's coordination drawings, with color coded piping diagrams as installed.

P. Include charts of valve tag numbers, with location and function of each valve, keyed to

flow and control diagrams.

Q. Include list of original manufacturer's spare parts, current prices, and recommended
quantities to be maintained in storage.

R. Include test and balancing reports as specified in Section 01400.
S. Additional Requirements: As specified in individual product specification sections.

T. Include listing in Table of Contents for design data, with tabbed dividers and space for
insertion of data.

1.12. SPARE PARTS AND MAINTENANCE PRODUCTS

A. Furnish spare parts, maintenance, and extra products in quantities specified in individual
specification sections.

B. Deliver spare parts and products required for maintenance to a location designated by the
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Engineer. Obtain receipt for the delivery of the said parts and products prior to issuance
of final payment certificate.

1.13. PRODUCT WARRANTIES AND PRODUCT BONDS

A. Obtain warranties and bonds executed in duplicate by responsible subcontractors,
suppliers, and manufacturers, within ten days after completion of applicable item of work.

w0

Execute and assemble transferable warranty documents and bonds from subcontractors,
suppliers, and manufacturers.

Verify documents are in proper form, contain full information, and are notarized.
Co-execute submittals when required.

Include Table of Contents and assemble in three-ring binders with durable plastic cover.
Submit prior to final Application for Payment.

Time Of Submittals:

1. For equipment or component parts of equipment put into service during construction
with Owner's permission, submit documents within ten days after acceptance.

@ m mogo

2. Make other submittals within ten days after Date of Substantial Completion, prior to
final Application for Payment.

3. For items of Work for which acceptance is delayed beyond Date of Substantial
Completion, submit within ten days after acceptance, listing date of acceptance as
beginning of warranty or bond period.

1.14. MAINTENANCE SERVICE
A. Furnish service and maintenance of components as indicated in individual specification
sections other project documents.

B. Examine system components at frequency consistent with reliable operation. Clean,
adjust, and lubricate as required.

C. Include systematic examination, adjustment, and lubrication of components. Repair or
replace parts whenever required. Use parts produced by manufacturer of original
component.

D. Do not assign or transfer maintenance service to agent or Subcontractor without prior
written consent of the Owner/Employer.

PART 2. PRODUCTS
Not Used.

PART 3. EXECUTION
Not Used

END OF SECTION
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CIVIL WORKS
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DIVISION 2
SITE CONSTRUCTION
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SECTION 02222
DEMOLITION AND REMODELING

PART 1- GENERAL
1.01 SUMMARY

A. Section Includes: Selective Demolishing, removal and subsequent disposal of
utilities, pavements, portions of buildings, and other items indicated to be
removed.

B. Related Sections:

1. Section 02300 Earthwork

1.02 REFERENCES
A. Code of Federal Regulations (CFR)
29 CFR Part 19 10 Occupational Safety and Health Standards
29 CFR Part 1926 Safety and Health Regulations for Construction
B. Uniform Federal Accessibility Standards (UFAS) FED-STD-795

1.03 DEFINITIONS
Competent Person: Capable of identifying existing and predictable hazards in the
surroundings or working conditions that are unsanitary, hazardous, or dangerous to
employees, and who has authorization to take prompt corrective measures to eliminate
them.

1.04 SUBMITTALS
A. Provide Submittals in accordance with section 01330
1. Demolition Survey, according to 29CFR 1926.850(a), whenever structural
integrity of building components may be compromised or when structure is to
be completely demolished.

1.05 QUALITY ASSURANCE
1. Obtain all permits for demolition, conform to applicable codes for demolition
and perform work in accordance with the ministry of public works &
Housing (MPWH).

PART 2 - PRODUCTS
Not used

PART 3 - EXECUTION

3.01 EXAMINATION
A. Survey existing conditions prior to beginning on-site demolition operations.

1. Provide written pre-demolition survey to the Engineer that includes the
following:

a. Determination of condition of framing, floors, and walls, and possibility of
unplanned collapse of any portion of structure or adjacent structure where
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employees may be exposed.

b. Various phases of demolition and description of how employees will be
protected from unplanned contact with active utilities, exposure to toxic
materials and gases, falling objects, structural collapse, and any other
hazards routinely associated with demolition activities.

B.  Verify that utilities have been disconnected and capped.

C. If unanticipated mechanical, electrical or structural elements that conflict with
intended function or design are encountered, investigate and measure nature and
extent of conflict.

1. Promptly submit written report to the Engineer.
3.02 SITE CONDICTION

1. Occupancy: School may continuously occupy areas of site immediately
adjacent to areas of selective demolition. Code compliance of the existing
facility must be maintained throughout construction, while existing facility is
occupied.

3.03 UTILITY SERVICES

A. Maintain existing utilities indicated to remain in service and protect against
damage during demolition operations. Extent of electrical and mechanical utilities
to be removed is shown on Drawings.

3.04 PREPARATION

A. Conduct demolition operations and remove debris in manner to ensure minimum
interference with roads, streets, walks, and other adjacent occupied or used
facilities.

B. Conduct demolition operations to prevent injury to people and damage to
adjacent buildings and facilities designated to remain.

1. Provide protective measures as required to provide free and safe passage to
and from occupied portions of buildings and for the handicapped that meet
UFAS.

2. Provide temporary barricades and other forms of protection as required for
safety and security.

3. Provide barriers and appropriate signs meeting requirements of 29 CFR 1910
for size and color where necessary to restrict pedestrians from wandering into
construction areas.

4. Provide temporary weather protection during interval between demolition and
removal of existing construction on exterior surfaces and installation of new
construction to ensure no water leakage or damage occurs to structure or
interior areas of existing building.

5. Protect walls, ceilings, floors, and existing finish work that are to remain in
place and are exposed during demolition operations.

6. Cover and protect furniture, equipment, and fixtures that are to remain from
soiling or damage.

C.  Erect and maintain dust-proof partitions and temporary enclosures to limit dust or
dust migration, and to separate areas from fumes and noise.
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D. Provide and maintain interior and exterior shoring, bracing or structural support
to preserve stability and prevent movement, settlement, or collapse of structures
and adjacent facilities that are not part of demolition.

E. Provide acceptable temporary security barriers where physical security of
buildings or fences is compromised due to demolition work.

F.  Notify affected utility companies before work and comply with their
requirements and mark location and termination of utilities.

3.05 DEMOLITION

A. General: Perform demolition work in accordance with 29 CFR 1926, with particular
attention to requirements set forth in Subpart T, "Demolition".

1. Perform work in safe and systematic manner.

B. Demolish and remove existing construction only to extent required, and as indicated
in Contract documents.

C. Should the owner wishes to take any of the materials/items from the existing site
before demolishing, Tenderer shall hand over the selected material/item to the
owner at the site location.

D. The contractor shall remove the product and dispose of contaminated soil to the
places permitted by the competent authorities and according to their instructions.

E. Wear proper personal protective equipment at all times.

F. Use water as necessary to lay dust when chipping, coring, or sawing concrete,
masonry or similar materials. Water must be controlled inside buildings by
damming, mopping or vacuuming. Prevent water from entering under floor
electrical ducts.

G. Completely backfill below-grade areas and voids resulting from utility removal
and other demolition work.

H. Remove debris from roof or other above-grade location through enclosed chute or
bundle, and lower by hand or with hoisting device.

3.06 BASKETBALL HOOP POLES

A. Removing basketball hoop poles with care to the new site indicated on
the drawings and approved by the Engineer.

B. Do necessary maintenance for basketball hoop poles, re-welding,
repainting, etc...

C. Fixing the basketball hoop poles to new site indicated on drawings,
including excavation, concrete base, steel bars, fixing bolts, and all
necessary to complete the work.

3.07 REPAIRS

A. Repair demolition performed in excess of that required.

B.  Return structures and surfaces not part of demolition, to conditions existing prior
to commencement of demolition work.

C. Promptly repair adjacent construction or surfaces soiled or damaged by
demolition work at no cost to the Employer.

D. Relocating, installing and connecting any impeded pipes, cables and connections
raised during the demolish works.

3.08 DISPOSAL OF DEMOLISHED MATERIALS
A. General: Promptly dispose of debris, rubbish, and other materials resulting from
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building site demolition operations.

B. If Contractor encounters material during removal that is suspected to be potential
hazard, stop work immediately and notify the Engineer.

C.  The Engineer shall determine salvageable items, if not indicated in Contract

documents.
3.09 REMODELING
A. General: Perform remodeling work in accordance with Contract documents,

drawings and as directed by the Engineer.

3.10 CLEANING

A. Remove tools, equipment and demolished materials from site upon completion of
demolition work.

B. Remove protections as approved by the Engineer and leave interior areas broom
clean.

END OF SECTION
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SECTION 02240

GEOTEXTILE

To be read in conjunction with General Requirements and other related sections of the
Specifications and Conditions of Contract.

PART 1 GENERAL

1.1 SUMMARY

A.  Section Includes:
1.  Geotextile under planting soils.

1.2 RELATED WORK SPECIFIED ELSEWHERE

A.  Section 02920 — Planting Soil.

1.3 SUBMITTALS

A. Manufacturer’s product data sheet.

B. Samples: Submit physical samples of the types of Geotextile required.

1.4 MATERIALS

A.  Geotextile shall be comprised of polymeric yarns, or fibers, oriented into stable network
which retains its structure during handling and placement.

B.  Geotextiles shall be stock products (i.e., geotextile shall not be specifically manufactured
to meet this Project).

15 SOURCE QUALITY CONTROL

A. Tests:

1.  Geotextiles shall be tested by geotextile manufacturer to evaluate characteristics for
quality control. At minimum, the tests indicated in Part 1.5.B of this Specification
shall be performed for quality control in accordance with the test methods
specified. Unless otherwise noted, the values provided in Part 1.5.B are minimum
average roll values.

2. At geotextile manufacturer's discretion and expense, additional testing of individual
rolls may be performed to more closely identify non complying rolls and to qualify
individual rolls.

B. Material Minimum Specifications: Geotextile protection and slip membrane shall be
manufactured from polypropylene base of minimum 200 gr/m?2 applied on both sides of
the membrane.

Property Test Procedure MARYV Value
(unless indicated)
Mass/Unit Area ( weight ) (g/m?) ASTM D5261 200
Grab Tensile Strength (kN) ASTM D4632 0.7
Grab Elongation (%) ASTM D4632 50
Trapezoidal Tear Strength ( kN ) ASTM D4533 0.25
Schools for a Knowledge Economy Project Geotextile
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1.6 INSTALLATION
A.  Preparation:

1. Areas on which geotextile is to be placed shall be graded and dressed to lines and
grades shown on the Contract Drawings or as required by Engineer. Repair eroded
or washed out areas prior to placement of material.

B. Geotextile Placement:

1.  During placement of geotextiles, care shall be taken not to entrap excessive dust or
moisture in or beneath the geotextile, that could damage the geotextile, and/or
cause clogging of drains or filters.

2.  Place and secure geotextile products per manufacturer’s recommendations and
specifications.

END OF SECTION
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SECTION 02300
EARTHWORK

PART1 - GENERAL
1.01 SUMMARY
A. General: Perform earthwork necessary to complete all site clearing excavating,
filling, grading and compacting of soils including preparation of subgrade for slabs
and pavement as shown on the drawings or inferable therefrom and/or as specified
in accordance with the requirements of the Contract Documents. Work includes but
Is not limited to the following:

N ORWN =

Excavation for isolated and continuous footings.
Excavation for paved areas and curbs.

Trench excavation.

Back filling for buildings and structure

Filling grading and compaction.

Testing.

Clearing away surplus excavated materials.
Excavation of mechanical / electrical works.

1.02 RELATED SECTIONS

1. Section 02222 Minor Demolition And Remodeling
2. Section 02720 Aggregate Base Course

3. Section 02770 Stone Curbs.

4. Section 03300 Cast-in-Place Concrete.

1.03 REFERENCES
A.  American Society of Testing and Materials (ASTM):

1.  ASTM C 33: “Specification for Concrete Aggregates”

2.  ASTM D 422: “Method for Particle - size Analysis

3. ASTM D 1556: “Test Method for Density of Soil in place by the Sand-cone
Method”

4.  ASTM D 1557 : “Test Methods for Moisture - Density Relations of Soils and
Soil Aggregate Mixtures”

5. ASTM D 2167: “Test Method for Density of Soil in place by the Rubber
Balloon Method”

6. ASTM D 4318: “Test Method for Liquid Limit, Plastic Limit and Plasticity
Index of Soils”

B. American Association of State Highway and Transportation
Officials (AASHTO) .

1. AASHTO T27: "Sieve Analysis of Fine and Coarse Aggregate™

2.  AASHTO T96: "Standard Method of Test for Resistance to Degradation of
Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles
Machine™

3. AASHTO T-89: "Determining the Liquid Limit of Soils"

4 AASHTO T-90: "Determining the Plastic Limit and Plasticity Index of Soils"

C.  British Standard (BS)

1.

BS 812: "Testing aggregates. Method for determination of particle size
distribution. Sieve tests"

D. Occupational Safety and Health Administration (OSHA):
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1. Part 1926. Subpart P: "Excavation, Trenching and Shoring, Construction Safety
and Health Regulations".

1.04 SUBMITTALS

A. Submit full details, calculations and shop drawings showing the method of excavation,
temporary protection, any other details pertinent to excavation for the review and
approval of the Engineer before commencing the excavations.

B. Test Reports:

1. Submit the following reports to Engineer from the testing laboratory:

a. Report and Certification of granular fill and drainage fill.
b. Test reports on borrow materials.

C. Report on the actual unconfined compressive strength.

d. Field density test reports.

1.05 QUALITY ASSURANCE
A. Regulatory Requirements:

1. Perform excavation work in compliance with applicable requirements of authorities

having jurisdiction.
B. Testing and Inspection:

1. Submit proposed name of independent Testing Agency qualified by MPWH grade 1
for the approval of the Engineer. Employ, at no extra cost to the Employer, the
approved Testing Agency to perform all tests and submit reports specified in this
Section. Approval may be withdrawn at the discretion of the Engineer and an
alternative Testing Agency approved.

2. The independent Testing Agency shall be responsible for conducting and
interpreting the tests, shall state in each report whether or not the test specimens
comply with all requirements of the Contract Documents and shall specifically note
any deviations therefrom.

1.06 PROJECT CONDITIONS

A. Examine the Site, record of test borings, and the subsurface exploration reports to
determine all conditions under which the Work will be performed. Obstructions or
underground service may be encountered during the construction stage for which no
records or data available. The Contractor shall be responsible for investigating the type
of obstructions and allow in his Tender Sum.

B. Pumping and Drainage: Excavate areas so as to afford adequate drainage. Control
grading to prevent water running into the excavated areas. Until the work is completed,
remove water that may interfere with the proper performance of the work or cause
ponding.

C. Perform all work in such manner as to ensure the safety of the Works, the public and
adjoining sites and so as to cause as little inconvenience as possible to the public and
adjoining Owners, and allow in the Tender for all necessary precautions to that end.

PART 2 -PRODUCTS

2.01 MATERIALS
A. Structural Fill
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1. Sound, clean, durable, granular materials free from deleterious matter and in
accordance with the following gradations:
(a) Grading Limits
ASTM Test Sieve Nominal Size of Aggregates
3/4" 172" 3/8" 1/4" No. 6
1" (25.0 mm) 100 -- -- -- --
3/4" (19.0 mm) 85-100 100 -- -- --
172" (12.5mm) 0-40 85-100 100 -- --
3/8" (9.50 mm) 0-7 0-40 85-100 100 --
1/4™ (6.30 mm) -- 0-7 0-35 85-100 100
No. 4 (4.75 mm) -- -- 0-10 -- --
No. 6 ( 3.35 mm) -- -- -- 0-35 85-100
No. 8 (2.36 mm) 0-2 0-2 0-2 0-10 --
No. 12 (1.70 mm) -- -- -- -- 0-35
No. 16 (1.18 mm) -- -- -- -- 0-10
No. 200 ( 0.075 mm) -- -- -- 0-2 0-3
(b) Specified Size;
e Passing Sieve No.: 3/4" 1/2™ 3/8" 1/4" No. 6
I:Io_:REtai”ed on Sieve v | 3 14" | No.6 | No.12
F‘,eré\é'ri]rt‘;r;e‘fm 60 60 65 65 65

2. Gradations in the table above represent the limits which shall determine suitability of

aggregate for use from the sources of supply.
3. Structural fill is classified as Single Size Aggregate.
4. Use structural fill under concrete slabs, sidewalks, paving, under utility pipes, and at

other soil bearing situations and as approved by the Engineer.

5. Backfill by single size aggregate to be used at locations as directed by the

Engineer and shall meet the following requirements:

a. Single size backfill shall not be used in the uppermost 20 cm below topping
(sub grade) layer and the areas of single size backfill shall be confined from
all sides. For unconfined sides, confinement shall be undertaken using

compacted common backfill of a width of not less than 1.0 meter.

b. Single size aggregate shall be composed of crushed clean and hard particles
free from noticeable amounts of organic matters, clay lumps, friable particles,
or any other deleterious materials. Sieve analysis test of the intended
aggregate size to be used shall be tested according to AASHTO T 27, and it

shall satisfy the gradation limits. The Flakiness Index determined according to
BS 812, if applicable, shall be less than 35. The percent loss at 500 revolutions
in L.A Abrasion test (AASHTO T 96), if applicable, shall be less than 40. The
sand size (No. 6 nominal size), when used, shall be Non-Plastic according to
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AASHTO T 89 and T 90.

c. The single size aggregate shall be properly pre-wetted and laid in lifts of not
more than 300 mm in thickness. Each layer shall be properly vibrated and
tamped at wet condition to the satisfaction of the Engineer.

6. Fine sand of 500 mm thick layer (similar to Sweileh sand) to be used in sand pits as

per drawings.

PART 3 - EXECUTION

3.01 EXCAVATION

A

Refer to the General Technical Specifications for Buildings, the First Volume of Civil

Works and Architectural issued by the Ministry of Public Works and Housing, Edition

2, 1996 — Bill No.2 “Excavation Works”.

3.02 FILLING AND COMPACTING
A. Refer to the General Technical Specifications for Buildings, the First Volume of Civil

Works and Architectural issued by the Ministry of Public Works and Housing, Edition 2,
1996 — Bill No.2 “Excavation Works”.

3.03 FIELD QUALITY CONTROL
A. Testing of Materials: The independent Testing Agency shall perform all tests herein

specified and any additional tests as may be required and submit test reports to the
Engineer, including the following:
1. One optimum moisture - maximum density curve for each type of soil encountered
in subgrades and fills under isolated and continuous footings, slabs on grade and paved
areas. Determine maximum densities in accordance with ASTM D1557.
2. Each type of borrow material shall receive:

a. Mechanical Analysis. ASTM D422.

b. Plasticity Index Determination. ASTM D4318.

c. Moisture-Density Curve Determination. ASTM D1557.

d. CBR test as a measure for bearing capacity when required.
3. The independent Testing Agency shall determine the suitability of materials to be
used for fills and to the approval of the Engineer.
Cooperate with the independent Testing Agency in every respect in the performance of
the required tests.
If, based on reports of the independent Testing Agency and inspection, the subgrade or
backfills are found to be below the specified density, the Engineer may require
additional compaction and testing and all this shall be carried out at the expense of the
Contractor.

3.04 STORAGE AND DISPOSAL OF EXCAVATED MATERIALS
A. The following material shall be disposed of legally off the site unless otherwise directed

by the Engineer.
1. Unsuitable excavated materials.
2. Excess excavated material.

B. Storage on site of suitable excavated material for later reuse on site, in temporary spoil

heaps, is subject to approval by the Engineer for location, quantity and quality of fill
material stored. Approval can be rescinded at any time. No claim for additional
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compensation will be allowed if site storage is not approved.
C. Material resulting from clearing and grubbing operations must not be burnt on the site.
Dispose of all such material legally off the Employer's property and surrounding areas.

3.05 PROTECTION

A. Safety:

1.  Provide a temporary and strong barrier on the edges of the trench excavation as a
safety measure.

2. Keep stores and material away from the edge of the trench excavation so as to
allow free movement of labourers and staff around the excavations.

3. Use sturdy steel or timber stairs to climb up and down the excavated trenches. Do
not use ladders.

B. Pumping and Drainage: Excavate areas so as to afford adequate drainage. Control grading
to prevent water running into the excavated areas. Until the work is completed, remove
water that may interfere with the proper performance of the work or cause ponding.

A. Perform all work in such manner as to ensure the safety of the Works, the public and
adjoining sites and so as to cause as little inconvenience as possible to the public and
adjoining owners, and allow in the Tender for all necessary precautions to that end.

END OF SECTION
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SECTION 02700
PAVEMENTS

PART 1 - GENERAL
1.1 WORK INCLUDED
Work in this section includes:

This work shall consist of furnishing, placing and applying sub base, bases, bituminous materials,
hot poured joint sealers, prime and tack coats, bituminous concrete and Composition and
compaction testing in accordance with the Specification, in conformity with the lines, grades,
thickness and typical cross sections shown on the Drawings.

1.2 RELATED SECTIONS
1. Section 02300 Earthwork
PART 2 - PRODUCTS

A. Refer to the Specifications for Highway and Bridge Construction, 1991 issued by the
Ministry of Public Works and Housing.

PART 3 - EXECUTION

A. Refer to the Specifications for Highway and Bridge Construction, 1991 issued by the
Ministry of Public Works and Housing.

END OF SECTION
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SECTION 02720
AGGREGATE BASE COURSE

PART 1 - GENERAL
1.01 SUMMARY

A. Section Includes: Work provided under this specification shall include the
furnishing, placement and compaction of aggregate base course, providing fine
granule on top of sheet waterproofing for roofs.

B. Related Sections: Refer to the following sections for related work:
1. Section 02300 Earthwork.
2. Section 03300 Cast-in-Place Concrete.
3. Section 07130 Sheet Waterproofing
1.02 REFERENCES

A. American Society for Testing and Materials (ASTM)
1. ASTM C88 : Test Method for Soundness of Aggregates by Use of
Sodium Sulfate or Magnesium Sulfate.
2. ASTM C131 Test Method for Resistance to Degradation of Small-Size
Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine
ASTM C136 Method for Sieve Analysis of Fine and Coarse Aggregates
ASTM D75 Practice for Sampling Aggregates
ASTM D422 Test Method for Particle-Size Analysis of Soils
ASTM D1557  Test Methods for Moisture-Density Relations of Soils and
Soil Aggregate Mixtures Using 10-1b(4.54-kg) Rammer and 18-in.(457mm)
Drop
7. ASTM D2419  Test for Sand Equivalent Value of Soils and Fine Aggregate
8. ASTM D2844  Test Methods for Resistance R-Value and Expansion
Pressure of Compacted Soils

9. ASTM D2922  Test Methods for Density of Soil and Soil-Aggregate in
Place by Nuclear Methods (Shallow Depth)

10. ASTM D2940  Specification for Graded Aggregate Material for Bases or
Subbases for Highways or Airports

11. ASTM D3017  Test Method for Water Content of Soil and Rock in-place by
Nuclear Methods (Shallow Depth)

12. ASTM D4318  Test Methods for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils

o U~ W

1.03 SUBMITTALS
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A. General: Submit the following in accordance with Conditions of Contract and
Section 01330, “Submittal”.

B. Product Data: Submit product data for each base course material.
C. Test Reports: Provide laboratory test reports to show that materials comply with
requirements specified in 2.01 “Materials” of this specification.
1.04 DELIVERY, STORAGE AND HANDLING

A. Protection: Base course shall be transported in suitable vehicles with a cover. A load
shall be covered immediately after loading and remain covered until unloading.

1.05 PROJECT CONDITIONS

Environmental Requirement: In the event of temporary suspension of the Work or
inclement weather, or as directed by the Engineer, all of the Work, materials and
equipment incorporated therein shall be protected against damage, injury or loss from the
weather, whether in storage on or off the site.

PART 2 - PRODUCTS

201 MATERIALS

A. General: Provide base course material consisting of fine and coarse aggregate, the
combination of materials conforming to the requirements of ASTM D2940.

Base course shall have a resistance value (R-value) not less than 76 as determined by
ASTM D2844.

B. Coarse Aggregate: Durable crushed particles of either stone, gravel, asphalt concrete
pavement, or Portland cement concrete.

1. Aggregates retained on the No. 4 (4.75 mm) sieve shall be capable of
withstanding the effects of handling, spreading, and compacting without
degradation production or deleterious fines.

2. Coarse aggregates shall comply with the requirements shown in TABLE
02232.B.

C. Fine Aggregate: Aggregates retained on the No. 4 (4.75 mm) sieve shall consist of
fines from the operation of crushing course aggregate.

1. Natural sand, or finer mineral matter, or both, may be added where available and
suitable.

2. Fine aggregate shall comply with the requirements shown in TABLE 02232.B.

ENGINEERING REQUIREMENTS
TABLE 02232.B

CHARACTERISTIC Fine Course
Los Angeles Abrasion Wear (ASTM C 13 1) 40% max.
Soundness (5 cycles ASTM C88) 15% max. 15% max.
Schools for a Knowledge Economy Project Aggregate Base Course
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Crushed Aggregate (% Material Retained on 50% max.
3/8 inch sieve (9.5 mm) by wt., having at
least two (2) fractured faces)

Maximum % passing No. 200 (75 pm) 60% of No. 30
(600 pm)
Plasticity Index (Material finer than No. 40 4.0 max.

sieve) (425 pm)

Sand Equivalent Value 35 min.

D. Fine Granule: Provide fine granule on top of waterproof sheets for roofs.

2.02 SOURCE QUALITY CONTROL

A. Tests: A sample of material delivered to the project shall be taken for each 300 tons
(270 metric tons) placed or each day’s placement, whichever is greater, and tested for
gradation and moisture density relationship.

B. Testing of Materials: The independent Testing Agency shall perform all tests herein
specified and any additional tests as may be required and submit test reports to the
Engineer.

PART 3 - EXECUTION
3.01 PREPARATION

A.  Preparing the site related to irregularities in substrate gradient correction, elevation
by scarifying, reshaping and recompaction.
3.02 INSTALLATION

A. General: Each base course shall be placed in lifts which will provide 200mm
compacted thickness.

B. Leveling and contouring surfaces to elevations and gradients as indicated.
C. Compaction as described.

3.03 FIELD QUALITY CONTROL

a. The independent Testing Agency shall perform compaction testing and any
additional tests as may be required and submit test reports to the Engineer.

b. Testing for compaction density ration under asphalt pavements and under
concrete SOG.

c. Crushed aggregate base/sub-base course, compacted to 95% modified
AASHTO density CBR>=80%.

3.03 CLEANING
Contractor shall keep the premises free from accumulations of waste materials, rubbish,
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and other debris resulting from the Work.
A. Remove all waste materials, rubbish, and debris from and about the premises.
B. Remove all tools, construction equipment and machinery, and surplus materials.

C. Contractor shall restore to their original condition those portions of the site not
designated for alteration by the Contract documents.

END OF SECTION
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SECTION 02761
PAVEMENT MARKING

PART 1 GENERAL

1.01 SUMMARY

A. Section Includes: Pavement marking, which require paint finish in
accordance with the requirement of the Contract Document. Work
includes but is not limited to the following:

1. Car park areas.

2. Access ramps.

3. Driveways.

4. Parking lot striping and disabled symbol marking.
5. Play yards (Football and basket ball yards).

B. Related Sections
1. Section 02770 Stone Curbs
2. Section 03300 Cast-in-place-concrete
3. Section 03530 Concrete Topping

1.02 REFERENCES
A. American Society for Testing and Materials (ASTM)
1. ASTM D868-81 Method of Evaluating Degree or Bleeding of Traffic
Paint
2. ASTM D869-78 Method of Evaluating Degree of Settling of Traffic
Paint.
3. ASTM D913-83 Method of Evaluating Degree of Chipping of Traffic
Paint
4. ASTM D969-81 Method of Laboratory Test for Degree of Bleeding of
Traffic Paint. .
B. Australian Standard (AS)
1. AS 1428 - Design for access and mobility Set.
1.03 SUBMITTALS

A. Product Data: Submit to The Engineer for review, the manufacturer's
specifications and installation instructions for paint materials and systems,
including certifications, verification of mil thickness specified and other
data to show compliance with these Specifications.

B. Sample: Furnish to the Engineer a five (5) liter sample of the paint for
approval. Paint shall be fresh and furnished to the proper density and
consistency for application without thinning.

1.04 QUALITY ASSURANCE
A. Applicator Qualifications: Painting work shall be executed by an approved
Specialist.
1.05 PROJECT CONDITIONS
A. Environmental Conditions
1. Paint shall not be applied in rain, fog or mist, or when the air is
dust laden, or when the relative humidity exceeds 85%. Paint,
Schools for a Knowledge Economy Project Pavement Marking
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other than water-thinned coatings, shall be applied only to surfaces
that are completely free of surface moisture as determined by sight,
tough and moisture meter, as specified.

2. Paint shall not be applied when the temperature of the surfaces to
be painted and the surrounding atmospheres is below 10°C for
water-thinned coatings. Maintain temperatures within the building
at a minimum of 16°C during painting and drying periods.

3. During periods of inclement weather, painting may be continued if
the areas and surfaces to be painted are enclosed and artificial heat
is supplied, provided that temperature and humidity conditions
prescribed above are maintained.

4. Where the paint manufacturer's specifications or instructions differ
from the above specifications, the more stringent requirements
shall apply to this work.

1.06 DELIVERY, STORAGE AND HANDLING

A. Deliver paint materials to the job site in sealed original labeled containers,
bearing manufacturer's labels, indicating name type, brand and batch
number. Unless otherwise directed by The Engineer, deliver paints ready
mixed. Order in advance in large enough quantities and in ample time to
facilitate the work.

B. Store materials and equipment in a designated storage space on the site.
Keep storage space neat, clean and accessible at all times. Protect floors
from paint spillage.

1.07 WARRANTY
A. Manufacturers shall provide their standard warranties for products
furnished under this Section of the Specification.

PART 2 PRODUCTS

2.01 ACCEPTABLE MANUFACTURE.
A. Manufacturer with experience in the specified product and approved by the
Engineer.

2.02 MATERIALS
A. for parking marking refer to the Specifications for Highway and Bridge
Construction, 1991 issued by the Ministry of Public Works and Housing.

B. For other surfaces use material consisting with the substrate layers from a
qualified manufacturer according to the Engineer’s approval.

PART 3 EXECUTIONS
3.01 EXAMINATION
A. Examine the substrates and adjoining construction, and the conditions
under which the work is to be installed. Do not proceed with the work
until unsatisfactory conditions detrimental to the proper and timely
completion of the work have been corrected.

3.02 PREPARATION
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3.03

3.04

3.05

Clean pavement surfaces which are to be painted, by appropriate methods
to ensure the removal of all loose particles, dust and other contaminants.
Test for alkali, using red litmus paper, and be sure the surfaces are
thoroughly dry before painting.

Inspect all surfaces in regard to their suitability to receive a finish. In the
event that imperfections due to materials or workmanship appear on any
surfaces after the application of paint or coating, the cost of any correction
shall be borne by the Contractor.

Remove manhole covers and similar items placed prior to painting, set
aside and refix on completion of painting work. Protect items where not
practicable to remove and upon completion of painting work remove
protection.

Clean all surfaces to be painted as required to remove dust and dirt.
Properly prepare surfaces to receive paint or natural finish.

Before applying succeeding coats, primers and undercoats shall be
completely integral and shall perform the function for which they are
specified. Remove any foreign matter before proceeding with the
following coat.

Do not apply final coats until after other trades whose operations would be
detrimental to finish painting have finished their work in the area to be
painted, and the areas have been released for painting.

APPLICATION

1. Paint shall be applied by a brush, roller or spray in accordance with
the manufacturer's instructions. All materials, when brushed, shall
be evenly flowed on with brushes best suited for the type of
material being applied. When using a roller, the covers shall be
carpet, velvet back or high pile ships wool best suited for material
and texture selected by The Engineer. Sprayed paint shall be
uniformly applied with suitable equipment.

2. Spread all materials evenly and smoothly without runs, or other
defects. Make edges of paint adjoining other materials or colors
sharp and clean, without overlapping. Allow sufficient time
between coats to ensure proper drying.

CLEANING

A

On completion of the work, thoroughly clean the areas affected by painting
works. Remove all paint splashes and smears and surplus construction
materials and debris resulting from the work and dispose of same legally
off the site.

PROTECTION

A

Place paint or solvent soaked rags, waste, or other materials which might
constitute a fire hazard in metal containers and remove from premises at
the close of each day's work. Take every precaution to avoid damage by
fire.

Protect the work of all other trades against damage, marking or injury by
suitable covering during the progress of the painting and finishing work.
Repair any damage done.
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C. Refinish any work made necessary by defective workmanship or materials,
or carelessness as directed by The Engineer.

3.06 PAINTING SCHEDULE

A. Submit a "Detailed Painting Schedule™ for review by the Engineer.

B. Material: New painted line marking in car park areas, access ramps and
drive ways and the like. To be install at end of construction period prior
practical completion.

Fixing : Apply clear chlorinated rubber sealer and two coats
acrylic resin topcoat which is water, resistant and quick
drying as per manufacturer recommendations.

Mark all lines straight, with uniform width except as
noted on drawings.

Finish: Color and line widths to be selected and
approved by The Engineer.

End of Section
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SECTION 02770
STONE CURBS

PART 1 GENERAL

1.01 SUMMARY

A. Section Includes:  Precast concrete curbs in accordance with the
requirements of the Contract Documents. Work includes but is not limited
to the following:

1. Stone Curbs
2. Edge curb
3. Concrete base and Haunching
4. Joint filler
B. Related Sections:
1. Section 02300  Earthwork
2. Section 03300  Cast-in-Place Concrete
1.02 REFERENCES
A. British Standards Institute (BSI)
1. BS 12 - Portland cement
2. BS 882 - Aggregates from Natural Stone
3. BS 4027 - Specifications for Sulphates-Resisting Portland Cement

B. American Society for Testing and Materials (ASTM)
1. ASTM C33 Concrete Aggregates
2. ASTM C150 Portland cement

1.03 SUBMITTALS

A. Provide Data: Submit manufacturer's technical data for the types of
manufactured units, including certification that the types of manufactured
units comply with specified requirements.

B. Shop Drawing: Submit shop drawings indicating the dimension of units,
details of special shapes, installation details showing foundations,
conditions at curve setting, butting with adjacent paving, etc.

C. Samples: Submit full size samples using the materials, finishes and
shapes as specified for each type. Sample acceptance will be for color,
finish and appearance only. Compliance with other requirements is the
responsibility of the Contractor.

1.04 QUALITY ASSURANCE

A. Qualifications: Manufacturer shall have a minimum of two (2) years
successful experience in the fabrication of concrete curbs units of the
sizes, shapes and finishes to the units required for this project and shall
have adequate facilities to provide the units.

B. Visual Mock-Up: Following approval of samples of concrete Curb units
construct visual mock-up. Coordinate construction of mock-up with that
of concrete pavers so that the mock-up construction for both concrete curb
and pavers shall be fully representative of the final work in all respect.
Mock-up, if approved, may be used in the final work.
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1.05 DELIVERY, STORAGE AND HANDLING
A. Transport, store and handle concrete curbs units in a manner to avoid
undue cracks, staining or other damage.

PART 2 PRODUCTS

2.01 MATERIALS

General: Curb Stone.

Description: Typical 500 mm length x300mm high x(120-150mm) wide curb stones.
Compressive strength: 25N/mm2

A. Concrete curb Units
1. Cement Generally: Cement used shall be from the same mill and
manufacturer to ensure uniform color for the concrete curb units
required for the project.
2. Sulphate Resisting Cement: BS 4027, or ASTM C150, Type V; for
grey concrete curbs units.
Ordinary Portland cement: BS 12 or ASTM C150.
4. Aggregates
a. ASTM C33 or BS 882.
b. Provide aggregates from a single source, for concrete curb
units, to ensure uniformity of color, size and shape.
Water: Potable clean water.
Admixture: ASTM C260, air-entraining type.
Formwork: Comply with Section 03300 "Cast-in-Place Concrete".
Mix Design
a. Properties of Mix: Adjust design mix (mixes) as required
to obtain the strength specified.

L

NG

i Compressive  strength: 250  kg/sg.cm.
Characteristic cube strength minimum at 28
days.

ii. Slump: 75mm maximum.
iii. Air Entrainment: 3% minimum, 5% maximum.
B. Concrete Base and Haunching: Provide plain concrete for base and
haunching for curb units, where laid on grade, all as shown:

1. Sulphate Resisting Cement: BS 4027 or ASTM C150, Type V.

2. Aggregate: ASTM C33 or BS 882.

3. Water: Potable clean water.

4. Compressive Strength of Mix: 150 kg/sq.cm characteristic cube

strength minimum 28 days.
C. Size: varying size
D. Setting and Jointing Mortar:

1. Cement: BS 4027 or ASTM C150, Type V, for setting mortar
generally and joint mortar for sulphate resisting grey units. BS12
or ASTM C150, Type | or KSS 36; for setting mortar and joint
mortar for ordinary grey concrete units.

Sand: Clean, natural sand complying with ASTM C144.

Water: Potable clean water.

4. Mix: One part cement to two parts sand by volume with water as
required to produce a workable homogeneous mix.

wmn
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E. Expansion Joint Filler: comply with Section 07900 "Joint Sealant".
F. Shims: Hardwood of approved type; shape and size as shown and as
required.
2.02 FABRICATION OF CURB UNITS

A

B.

Forming: Cast-in-forms to produce accurately formed, finished units of
the shapes and dimensions shown, true to line, plane and finish.

Color and Finish: Maintain a uniformity of color and finish within the
range established by the approved samples. Provide units with smooth,
hard finish, on exposed surfaces.

Curing:  Cure units by steam or water (no curing compound) for a
sufficient length of time to permit handling without damage

Cleaning: After removal of forms and after concrete is thoroughly dry,
clean the surfaces of units to remove all loose particles and foreign
materials and protect units from damage.

PART 3 EXECUTIONS

3.01 INSTALLATION

A. Set curb units on full bed of cement and sand mortar, on foundation or on
hardwood shims on concrete deck slab, properly aligned, true in level and
elevations with abutting paving as shown. Form neat and smooth curves,
where units are set to curve, using special units. Provide custom made one
piece curbs for internal and external angles where required.

B. Install temporary curb units as shown on Drawings.

C. Provide cement and sand mortar joint between units. Maintain uniform
joint width wherever possible. Haunch or support units laid on grade as
shown, in cast-in-place plain concrete.

D. Provide expansion joint, with compressible joint filler, at every 12.0m
length of curb or as approved by The Engineer.

E. Provide complete installations using appropriate curb units and jointing
mortars as shown and specified, true in line, elevation, slopes, curves, etc.
and matching with adjacent paving abutting with curb units.

3.02 PROTECTION
A. Protect finished work from damage due to subsequent building operation.
End of Section
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SECTION 02780
UNIT PAVERS

PART 1 GENERAL
SUMMARY
A. Section Includes: Perform all work necessary to complete the Unit Pavers

1.01

1.02

1.03

1.04

B.

in accordance with the requirements of the Contract Documents. Work
includes but is not limited to the following:

1. Interlock tiles

2. Concrete tiles.

3. Cast in place concrete pavers.

4. Bedding

5. Jointing.

Related Sections:

1. Section 03300 Cast in place concrete.

2. Section 04450 Natural Stone Works.
3. Section 07900 Joint Sealant.

2. Section 09300 Tiles.

REFERENCES

A

British Standards Institute (BSI)
1.BS 12 Portland cement
2. BS 882 Aggregates from Natural Stone

B. American Society for Testing and Materials (ASTM)

1. ASTM C33 Concrete Aggregates

2. ASTM C144  Specification for Aggregate for Masonry Mortar

3. ASTM C150 Portland cement

4. ASTM C260 Air Entraining Admixtures for Concrete

5. ASTM C936  Specification for Solid Concrete Interlocking Paving
Units.

SUBMITTALS

A

Product Data: Submit manufacturer's technical data for the various types
of manufactured units, including certification states that the types of
manufactured units comply with the requirements of the Specifications.
Shop Drawings: Submit shop drawings indicating the dimensions of units,
details of special shapes and reinforcing for each unit.

Samples:  Submit full size samples using the materials, and finish
specified. Sample acceptance will be for color, finish and appearance.
Compliance with other requirements is the responsibility of the Contractor.

QUALITY ASSURANCE

A.

Qualifications: The manufacturer shall have a minimum of two (2) years
successful experience in the fabrication of units finishes and shall have
adequate facilities to provide the units at the required quality.

. Visual Mock-Up: Following approval of samples of unit pavers, construct

a visual mock-up of 15m? or each type of unit pavers on a location
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approved by the Engineer. The Mock-up shall be representative of the final
work in all respects, including setting bed and joint grout. The mock-up, if
approved, may be used in the final work.

1.05 DELIVERY, STORAGE AND HANDLING
A. Transport, store and handle pavers units in a manner to avoid undue
strains, cracks, staining or other damage. Store units above the ground and
protect from mud or rain splashes.

PART 2 PRODUCTS

2.01 ACCEPTABLE MANUFACTURES
A. A manufacturer with experience in producing similar materials specified
herein.

202 MATERIALS

Note: Concrete strength 25N/mm2 at 28 days.
A. A. Interlock Tiles.
Description: Min. 65 mm thick, interlock tiles as shown in drawings and
directed by the Engineer.
Profile: as indicated in drawings and approved by the Engineer.

B. Concrete Pavers.
Description: 10x20x6.5 cm or 20x20x6.5 cm thick concrete tiles
as shown in drawings and directed by the Engineer.
Profile: as indicated in drawings and approved by the Engineer.

C. Cement Tiles.
Description: 40x40x4cm thick cement tiles as shown in
drawings and directed by the Engineer.
Profile: as indicated in drawings and approved by the Engineer.

PART 3 EXECUTIONS
3.01 PREPARATION
A. Pavers:

1. Subgrade: Grade and compact the subgrade to the required
elevation. Reduce high spots and raise low spots to grade with
approved compacted materials and compaction to the required
density.

2. Setting Bed: Spread bedding sand, fine aggregates, on compacted
subgrade, and compact to the thickness shown to achieve an event,
accurate surface, at proper elevation, for the pavers and cobbles.

3.02 INSTALLATION
A. Pavers:
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1.

Set the pavers on the setting bed and work into place so as to
provide total bearing of the setting bed, without voids under the
pavers.

Set the pavers in pattern shown with uniform open joints of the size
shown. If joint width is not shown provide 5mm wide joints. Set
tiles then level to required slope and level, using a wood or rubber
hammer to tap surface or sides of tiles to place-in position. If not
determined a suitable slope of paving surface is 30mm for each
3mt. (1%min. slope) to allow flow out of rain water.

Cut unit pavers with motor-driven masonry sand equipment to
provide clean sharp, unshipped edges. Cut units to provide pattern
indicated and to fit adjoining work neatly. Use full units without
cutting where possible. Hammer or any other means of cutting are
not acceptable.

3.03 PROTECTION
A. Clean and protect finished work from damage due to subsequent building
operations. Do not permit vehicular traffic on finished work.

End of Section
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SECTION 02820
FENCES AND GATES

PART 1 - GENERAL
1.01 SUMMARY
A. Section Includes: Design, supply and install custom made Sliding/Hinged gates in
accordance with the requirements of the Contract Documents. Works includes:

1. Ornamental steel gates.
2. Fabrication.
3. Foundations.
4. Installation complete with accessories & hardware.

5. Painting
B. Related Sections:
1. Section 03300 Cast-in-Place Concrete.
2. Section 05500 Metal Fabrication
3. Section 08110 Steel Doors And Frames
4. Section 09900 Painting.

1.02 REFERENCES
A American Society for Testing and Materials (ASTM):
1. ASTM A 366-91(93): “Steel, Sheet, Carbon Cold-Rolled, Commercial

Quality”.

2. ASTM A 513-94: “Electric-Resistance-Welded Carbon and Alloy Steel
Tubing”.

3. ASTM A 570-92(93): “Steel Sheet and Strip, Carbon, Hot-Rolled
Structural A Quality”.

4. ASTM F 626-84: “Specification for Fence Fittings”.

5. ASTM F 900-84: “Specification for Industrial and Commercial Swing Gates”.
B. Steel Structure Painting Council (SSPC):

1  Printing Manual, Vol. 1 & 2.

1.03 SUBMITTALS

A. Shop Drawings: Submit to the Engineer, in accordance with the requirements of the
Contract Documents, shop drawings, including plan layout and details illustrating
fence height, location and sizes of posts, rails, footings, accessories, hardware and
erection procedure.

B. Product data in the form of manufacturer's technical data, specifications and installation
instructions for gate posts, fabric, gates and accessories.

C. Samples: Submit samples as requested by the Engineer of all materials specified herein
in accordance with requirements of the conditions of the contract and before ordering
materials, obtain approval from the Engineer.

1.04 QUALITY ASSURANCE
A. Manufacturer Qualification: Provide metal sliding gates as complete unit produced by
a single manufacturer with a minimum of five (5) years of experience in similar
works.
B. Installer Qualification: Employ only experienced tradesman for both fabrication and
installation.

1.05 DELIVERY, STORAGE AND HANDLING
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A. Deliver and store materials in a manner to prevent any damage to elements.

B. Items which become rusted or damaged because of non-compliance with these
conditions will be liable for rejection, and such items shall be replaced without any
additional cost to the Employer.

C. Pre-Installation Meetings: The work of this section shall be completely coordinated
with work of other sections. Verify dimensions and work of other trades which adjoin
materials of this section before the installation of items herein specified.

1.06 WARRANTY

A. Special Product Warranty: Submit a written warranty, executed by the Contractor,
agreeing to repair or replace components or entire units which fail in materials or
workmanship within the specified warranty period. Failures include, but are not
necessarily limited to, structural failure including excessive deflection, faulty operation
of gates, deterioration of metals, metal finishes, and other materials beyond normal
weathering and defects in hardware, and other components of work.

B. Warranty period for Gate works shall be Five (5) years after the end of defects liability
period.

C. This warranty shall be in addition to and not a limitation of other rights the Employer
may have against the Contractor under the Contract Documents

PART2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURES
A. A firm with experience in similar product and approved by the engineer.

2.02 MATERIALS
Refer to drawings for materials and details.

2.03 FABRICATION
A. Fabricate perimeter frames of gates from metal. Assemble gate frames by welding.
Provide horizontal and vertical members to ensure proper gate operation and
attachment of panels hardware and accessories.
B. Sliding Gates: Comply with ASTM F 900.

PART3 - EXECUTION

3.01 PREPARATION
A. Job site shall be cleared of excess spillage of concrete, packaging and other debris. No
work is to begin prior to final grading, unless otherwise permitted by the Engineer.

3.02 WORKMANSHIP
A. All items shall be installed plumb, straight, square, level and proper elevation,
location and alignment with other work. All work shall be designed for adjustment to
field variation, fitted with proper joints and intersections, adequately anchored in
place.
B. Provide necessary holes for attaching hardware, other items and anchorage for
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attachment to adjoining construction.

C. Dirill or punch holes of correct size required for anchor bolts or connections.
D. Burned holes will not be acceptable.
E

Holes must be correctly located to permit bolts to be placed squarely and without
offset.

3.03 ERECTION

A. Frames, Pickets and Rails: Frames and pickets shall be installed truly vertical and all
rails shall be truly horizontal.
B.

Steel Column Attachment: Attachment to steel columns shall be made by means of
welding the panel securely to the column.
3.04 CLEANING

A. Retouching: After installation the complete fence or gate shall be retouched wherever

paint has been scratched, abraded or removed. Retouching paint shall be of the same
formulation and color as that used for the original painting.

END OF SECTION
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SECTION 02840
PARKING BUMPERS

PART 1 GENERAL

1.01 SECTION INCLUDES
A. Precast Concrete Parking bumpers.
B. Fixing accessories.

1.02 RELATED SECTIONS
A. Section 00330 Cast in Place Concrete.
B. Section 03350  Concrete Finishing.
C. Section 05500 Metal Fabrications.

1.03 REFERENCES
A American Society for Testing and Materials (ASTM)
1. ASTM C31-91 Methods of Making and Curing Concrete Test

Specimens in the Field.

ASTM C33-93 Concrete Aggregates.

3.  ASTM C88 Test Method for Soundness of Aggregates by Use of
Sodium Sulfate or Magnesium Sulfate.

4. ASTM C125 Definitions of Terms Relating to Concrete and Concrete
Aggregates.

5. ASTM C127 Test Method for Specific Gravity and Absorption of
Coarse Aggregates.

6. ASTM C128 Test Method for Specific Gravity and Absorption of Fine
Aggregates.

7. ASTM C131 Test Method for Resistance to Degradation of Small-size
Coarse Aggregate by Abrasion and Impact in the Los Angeles
Machine.

8. ASTM C128 Test Method for Unit Weight, Yield, and Air Content
(Gravimetric) of Concrete.

N

A. American Concrete Institute (ACI)
1. ACI 211.1 Practice for Selecting Proportions for Normal,
Heavyweight and Mass Concrete.
2. ACI 301Specifications for structural Concrete for buildings.
4. ACI 304Recommended Practice for Measuring Mixing Transporting
and Placing Concrete.
. ACI 305Hot Weather Concreting.
. ACI 309Consolidation of Concrete.
7. ACI 315Manual of Standard Practice for Detailing Reinforced Concrete
Structures.
8. ACI 318Building Code Requirement for Reinforced Concrete and
Commenting.
9. ACI 347Recommended Practice for Concrete Formwork.

o Ol

1,04 SUBMITTALS
A. Submit under provisions of Section 01330.
B. Product Data: Manufacturer's data sheets on each product. To be used ,
including:
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1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

C. Shop Drawings:

1. Show in-place location, fabrication details, plans, elevations,
anchorages, reinforcement, connection details and methods,
dimensions, finishes, relationships to adjacent materials, and erection
and placement.

2. Show identification marks, coordinated to Shop Drawings, and date of
manufacture on all units to facilitate hauling and erection.

3. Setting diagrams, templates, instructions and directions as required for
installation.

D. Selection Samples: For the finish product. Two (2) complete sets
representing manufacturer's available patterns.

E. Mix Design(s): Proposed concrete mix design for each type and color of
concrete mix required including backup mix.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver units to the Project site in such quantities and at such times to ensure
continuity of installation.

B. Avoid job site storage. When job site storage is required store in a manner to
prevent physical damage and so that markings are visible.

C. Lift and support only at designated lifting or supporting points as shown on
reviewed Shop Drawings.

D. Provide anchorage items to be embedded in or attached to other construction
without delaying the Work. Provide setting diagrams, templates, instructions
and directions as required for installation.

1.06 WARRANTY
A. Warranty: provide manufacturer's five (5) years warranty for the precast
concrete bumpers, unless otherwise specified.

PART 2 PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS
A. Manufacturer with experience in producing similar products and as
approved by the Engineer.

2.02 MATERIALS
General — Refer to section 03300 -" Cast-In-Place Concrete" for concrete
specifications.

Formwork:

1. Provide forms with acceptable form facing materials that are non-reactive
with concrete or form release agents and will produce required finish
surfaces.

2. Construct and maintain forms to produce precast concrete units of shapes,
lines, and dimensions indicated, within specified tolerances.

A. Precast Concrete Parking Bumpers(Car Wheel Stop)

Schools for a Knowledge Economy Project Parking Bumpers
Phase 3 / Package 2 02840



Engicon

94

Description Precast Concrete Parking bumpers (stops),

Size As indicated on drawings 1700mm length, 150-250mm
width, 170mm height. Chamfered at top with 20mm at
both edges. Holes are placed at each end of the piece so
that anchor bolt can be inserted to concrete or asphalt

surfaces.

Strength 250Kg/cm2 (25N/mm2)

Finish fair face finish.

Reinforcing using reinforcing bars as per manufacturer’s design and
approved by the Engineer.

Fixing 3 fixing holes of 20mm dia. and as per drawings.

Details Refer to drawings for the details.

PART 3—-EXECUTION

3.01

3.02

3.03

3.04

EXAMINATION
A. Do not begin installation until substrates have been properly prepared.

PREPARATION

A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for
achieving the best result for the substrate under the project conditions.

INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Position bumpers, spaced as indicated on drawings.

PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before end of defects
liability period.

END OF SECTION
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SECTION 02920
PLANTING SOIL
PART-1 -GENERAL
1.01 SUMMARY
A. Section Includes
Planting soil in accordance with the requirements of the Contract Documents,
work includes but is not limited to the following:
1. Procurement of materials.
2. Stockpiling of materials.
3. Mixing planting soil.
4. Testing of the soil.

1.02 REFERENCES
A American Society for Testing and Materials (ASTM) Standards

1. ASTM C136 Sieve or Screen Analysis of Fine and Coarse
Aggregates.
2. ASTM D422 Particle-Size Analysis of Soils.

3. ASTM D2607.69 Standard Clarification of Peats, Mosses, Humus and
related Products.

4. ASTM D2974 Standard method of test for moisture, ash, and
organic matter of peat materials.
5. ASTM D2976 Standard Method of Test of PH Peat Material.
B. Official Methods of Analysis (11" Edition and Supply, 1% October
1970).

1.03 SUBMITTALS

A For agricultural soil submit 5 kg sample and an analysis of the following
items conducted by a laboratory approved by the Engineer:

1. Soil Fertility:

Half Saturation (%)

Nitrate Nitrogen (ppm)
Ammonium Nitrogen (ppm)
Phosphate Phosphorous (ppm)
Potassium (ppm)

Magnesium )ppm)

Calcium (ppm)

@roop o

2. Agricultural Suitability:

Salinity (Ece)

pH

Calcium(Me/I)

Magnesium (Me/l)

Sodium (Me/l)

Potassium (Me/l)

SAR (Sodium Absorption Ratio)
Boron (ppm) (by hot water extraction)
Lime content (% equivalent CaCQO3)
Percent Organic Matter

o S@ e a0 o
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1.04 QUALITY ASSURANCE
1. Perform work with personnel experienced in the work required of this section.
Laborers shall be qualified in similar type of landscape work.

PART 2 - PRODUCTS

2.01 PLANTING SOIL COMPONENTS
A. Agricultural Soil: Agricultural soil shall be obtained from the excavated
materials passing the requirements listed in this section otherwise it shall be
obtained from source approved by the Engineer. It shall conform to the
following physical and chemical characteristics:
1. Physical Characteristics
a. Material passing a sieve size 5.00mm 100%
b. Material passing a sieve size 1.25mm 85-100%

c. Material passing a sieve size .50mm 35-100%
2. Chemical Characteristics
a. Salinity (ECE x 1000) Less than 6
b. Sar (Sodium Absorption Ratio)  Less than 4
c. Boron (Saturation Extract) Less than 1.25PPM
d. PH Less than 8.5

PART 3-EXECUTION

3.01 PREPARATION

Planting medium shall be well mixed free of decomposed colloidal residue, wood,
sulfur and iron, brown, finely shredded with no particles over 5 mm. and with an
acidity range from 6.5 to 7.5 pH.

A. Planting soil mix shall conform to the following requirements:
1. Salinity (ECe x 1000) Less than 4.0
2. SAR Less than 4.0
3.pH 6.5t07.5
4. Boron (by saturation extract) Less than 2.0 ppm
5. Saturated Weight Less than 960 kg/m®
B. Planting soil shall be mixed in the quantities or proportions as follows:

(80%) local Topsoil, (10%) organic decomposed manure with 10% imported
moss peat and 1 kg/m® compound fertilizer.

C. Mixing procedure: Mix physical ingredients (as specified in Clause 3.01 item
B) to a uniform mixture. Mixing method shall be by wind-rowing/tilling or
other approved technique. The organic amendment portion should be moist.
Add controlled release fertilizer at the rate of 2.5 kg/cubic meter.

D. The resultant mix shall be moistened to about 5-10% prior to back filling in
designated areas.

END OF SECTION
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SECTION 02950
PLANTING

1.01 SUMMARY

A. Section Includes

All planting works in accordance with the requirements of the Contract Documents. Work
includes but is not limited to the following:

N~ WNE

9.

Transporting plant material from sources to holding nursery of project site.
Excavation as required and removal of excavated materials off site.

Installation of sub drainage material and soil separator.

Placing, compacting and leveling planting soil.

Planting of all required material.

Supplying and installing tree staking materials.

Aluminum edging strip in specified planting area.

Maintaining plant material during planting, and throughout maintenance and
guarantee period.

Testing as required by the Engineer's representative.

B. Related Sections

1. Section 02920 Planting Soil

1.02 SUBMITTALS

A. Samples shall be submitted on the approved form to the Engineer's Representative for
review/approval. No materials shall be used until they are approved in writing by the
Engineer's Representative. Samples shall be retained by the Engineer's Representative and
all subsequent delivery of materials shall conform to the approved samples:

agbrwbE

Planting soil mix (1 kg) with laboratory test report.
Soil separator 300 x 300mm.

Fertilizer (1 kg).

Tree stakes.

Aluminum edging strip in planting area.

1.03 QUALITY ASSURANCE

A. All testing as required by the Engineer's Representative shall be performed by the
Contractor at no additional expense to the Employer.
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B. Planting Season: All plant material shall be installed during favorable weather conditions.
The preferred planting period is during the month of March and October for all planting
except palms. The palms may be installed during the month of April and September
provided that the air temperature is not excessive. The seasonal flowers shall be planted
during the month appropriate for specified types. Planting outside the specified season
shall be at Contractors own risk and responsibility.
C. Procedures
1. Waste materials shall be removed from the site.
2. The Contractor shall protect plants from injury during installation and through the
duration of the contract.
3. Adjacent concrete paved surfaces and roads shall be kept clean during the
installation of plants and maintenance period.
1.04 DELIVERY, STORAGE AND HANDLING

A

All plant material shall be packed to provide adequate protection against climatic,
seasonal, or breakage injuries during transit.

All plant materials must be transported to the Project Site from the on-site project holding
nursery in vehicles covered with tarpaulins or other suitable covers securely fastened to
the body of the vehicle to prevent injury to the plants. Closed vehicles shall be adequately
ventilated or climate controlled to prevent injury to the plants.

Evidence of inadequate protection due to carelessness while in transit or improper
handling shall be cause for rejection. All plants shall be kept moist, fresh and protected at
all times. Such protection shall encompass the entire period during which the plants are in
transit, stored, handled or planted.

Upon arrival at the site of the work, plants may be inspected for proper transit procedures.
Should the roots be dried out, large branches be broken, balls of earth be broken, or
loosened, or areas of bark be torn, the Engineer's Representative will reject the injured
plant. When a plant has been so rejected, the Contractor shall at once remove it from the
site and replace it.

1.05 MAINTENANCE
A. The maintenance of plants shall commence immediately after planting and continue
through to the end of the Defects Liability Period. It shall be the Contractor's
responsibility to keep all plants in a good, healthy, and flourishing condition throughout
this period.
Schools for a Knowledge Economy Project Planting
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B.

The Contractor shall immediately remove from the project site and replace, without cost
to the Employer all dead plants and all plants not in a vigorous, thriving condition. The
plants shall be free of dead or dying branches and branch tips, and shall bear foliage of a
normal density, size and color. Replacements shall match adjacent specimens of the same
species. Replacements shall be subject to all requirements stated in this Specification.

The Contractor shall make all necessary repairs due to plant replacements. Such repairs
shall be done immediately, at no extra cost to the Employer.

The necessity for replacement of all plants shall extend until the end of the Defects
Liability Period.

1. Watering: The Contractor shall maintain an adequate supply of water to ensure
root zone moisture and leaching of salts. This shall involve watching by tanker
and manual watering if planting installation is commenced before irrigation system
becomes operative or if the irrigation system is not functioning for whatever
reason. The Contractor shall ensure that watering by hose or any other applicator
shall not erode soil, leach out fertilizer or dislocate plants.

2 PRODUCTS

201 MATERIALS

A. Plant Materials

Refer to drawings and Bills of Quantities..

2.02 ACCESSORIES

A

Fertilizer: Controlled Release Fertilizer shall be shall be organic resin coated complete
fertilizer with an analysis of 16-17-5Fe and a release longetivity of 12-14 months at 21°C
soil temperature.

Fungicide: Fungicide shall be as required and shall be reviewed and approved by the
Engineer's Representative.

Anti-desiccant: Anti-desiccant shall be an emulsion which provides a protective film over
plant surface and permeable enough to permit transpiration. It should be delivered in
containers of the manufacturer, mixed according to the manufacturer's directions.

Herbicide: Herbicide shall be as approved by the Engineer's Representative.

Insecticide
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1. Malathion or deazinon-contact insecticide. Use according to manufacturer's
recommendation.

2. Metasystox-R (2-(ethisalfinyl) etholl) 0, 0-dimethyl phosporothioate leaf applied
insecticide.

3. Soil Separator/Geotextile: Soil separator shall be non-woven fabric, needle punched
and heat fused 100% polypropylene staple, fiber freely permeable to moisture
transmittal, co-efficient of permeability K, cm/sec 5 x 102. The material should not
be exposed to sunlight in storage. Nominal weight 0.15 Kg/m2

F. Test Stakes and Ties

1. Stakes shall be 50x50 seasoned wood, 3500mm length minimum and painted black
all over.

2. Tree ties shall be galvanized wire/hose-tie as approved by the Engineer's
Representative.

3. Eye Bolt

a. Stainless steel eye bolt
b. 6mm diameter, 50mm long
c. Expandable plug

G. Yard Edge
1. Material Aluminum to confirm 6063 T6 alloy
2. Size 3.2mm x 102mm
3. Stake 2Nos. 305mm high in every 6 meter length
4. Finish National aluminum (Mill Finish), finished with electrostatically
applied backed as acrylic paint.
3 EXECUTION

3.01 PREPARATION

A. The Contractor shall review all applicable architectural or engineering Drawings and
shall be familiar with the alignment of utility lines ducts, irrigation lines and buried
cables existing in the area. The Contractor shall field check the location of utilities
shown on the drawings before any installation of material or plants. The contractor shall
protect the water proofing membrane on the raised planters. The Contractor shall be
responsible for all damage resulting from any neglect or failure to comply with this
requirement.

3.02 PREPARATION OF PLANTING AREAS

A. Planting pits shall be excavated to required size and level as shown on Drawings.
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B.

C.

Each pit shall be tested for percolation prior to backfilling. The period of the percolation
test shall not exceed (24) hours.

1. Testing the drainage of the pit shall be done by the auger hole percolation test
procedure which shall be reviewed with and approved by the Engineer's
Representative. Planting shall not proceed until the Engineer's Representative has
reviewed test pit results.

2. If remedial action is required because of unsatisfactory drainage, the Engineer's
Representative will require the Contractor to construct a drainage chimney.

3. The Contractor shall not undertake remedial action until approved by the
Engineer's Representative.

Place planting soil and compact using water saturation to eliminate air pockets. Fill to the
required level as shown on Drawing. Moisten the soil evenly to a depth of 300mm.

3.03 PLANTING

A. Excavation soil from planters as required.

B. Set container grown, plants at the same relationship to the soil level as they were in their
container.

C. Move and handle plants by container only.

D. Set all planting true and plumb.

E. Remove containers prior to planting. Do not break or disturb root ball while planting.

F. Fertilizer tablets shall be placed in accordance with the Manufacturer's recommendations
and as directed by the Engineer's Representative.

G. Water all plants immediately after planting.

H. Spray all plant material immediately after planting with anti-desiccant, applying an
adequate film over trunks, branches, twigs, and/or foliage.

I. Each tree shall be staked, immediately following planting and spraying. Plants shall stand
plumb after staking.

J.  Cut ropes or strings prior to spraying with anti-desiccant.

K. Contractor shall take extreme care in the handling of plant material to avoid breaking
branches, scraping off bark, disturbing the roots or damaging the root ball. Plants that
have been damaged by poor handling may be rejected.
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3.04 PRUNING
A. Pruning shall be done after planting and staking operations are complete.
B. Pruning shall be done only by an experienced horticulturist or arborealist, with a degree in
BS ornamental horticulture and five (5) years experience minimum in an arid climate after
graduation. Do not prune until guidelines for pruning have been established in the field
with the Engineer's Representative. The Engineer's Representative shall require that
several shrubs be pruned in his presence, such pruning being prototypical for the entire
job.
C. Plants shall be pruned according to standard horticultural practice to preserve the natural
character of the plant.
D. Remove all dead wood, suchers and broken or badly bruised branches.
E. Only clean sharp proper tools shall be used. Do not use pruning shears where loppers are
required or loppers where a pruning saw is required.
Schools for a Knowledge Economy Project Planting
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Plant Materials
Basic data
Plant Type Plant Name | Soil Pit dimensions (m) Recslgrzrtﬁnded
width x length x depth or Height of plant at start - 9
. Distance
diameter x depth
_ (m)
Carop E]lameter 2.0m x1.2 depth 2-25m
Acacia Diameter 2.0m x1.2 depth | Trunk height (2m); Trunk circumference i
Canopy Trees nilotica m (18x20 cm), standard Tree 2.5-55m
Wasr_\mgtonl Diameter 1.8x1.5 depthm | 3-3.56m
a Felifera
Italian Diameterl.2mx Depth
Cypress 1.5m 18-2.2m 2.0m-5.0m
Wind Breaker
Trees Leyland Diameter1.2mx Depth 18-22m
Cypress 1.5m
Rosemar Plant height 20cm); Plant diameter
y (30cm)
Lemon grass
g Plant height (10cm); Plant diameter
Shrubs Bulbine (20cm).
1.5-25m
Blue Plant height 20cm); Plant diameter
Jasmine (30cm)
Holes in soil about (30 cm)
apart and about (15 cm)
Enalish Iv deep. The depth of the hole | about 30-35cm
Climbers g y just enough to apart
accommodate the root of
the new plant.
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DIVISION 3

CONCRETE
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SECTION 031500

CONCRETE ACCESSORIES

To be read in conjunction with General Requirements and other related sections of the Specifications
and Conditions of Contract.

PART 4. GENERAL
1.01 DESCRIPTION

A. Forming expansion joints in concrete.

B. Furnish and install preformed expansion joint filler.

C. Furnish and Install PVC water stops.
1.02 RELATED WORK
A. Section 032000: Concrete Reinforcing
B. Section 033000: Cast-In-Place Concrete
C. Section 034100: Precast Structural Concrete

1.03 REFERENCES
A. General Technical Specifications for Buildings, the First Volume of Civil Works and
Architectural issued by the Ministry of Public Works and Housing, Edition 2, 1996-
Bill No.3” Concrete Works”

1.04 SUBMITTALS
D. Product Data
1. Submit manufacturer's technical data.
2. Submit manufacturers recommended mixing and placing instructions.

E. Methods
1. Prior to commencing work submit details of methods and techniques proposed
for execution of the work.

PART 5. PRODUCTS
201 MATERIALS

A. Refer to the drawings and Bills of Quantities.

B. Refer to the General Technical Specifications for Buildings, the First Volume of Civil
Works and Architectural issued by the Ministry of Public Works and Housing, Edition
2, 1996- - Bill No. 3 and Bill No.17”.
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PART 6. EXECUTION

3.01 INSTALLATION AND WORKMANSHIP
A. Locate and form expansion and construction joints.

B. Install expansion and contruction joint cover anchorage in accordance with
manufacturer's printed instructions. Maintain correct elevation to allow cover to be

flush with floor and wall finish.

C. Install joint fillers in accordance with manufacturer's printed instructions. Use primers
of type recommended by joint filler manufacturer.

D. Install water stops in accordance with the Manufacture Recommendations

END OF SECTION

Concrete Accessories

Schools for a Knowledge Economy Project
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SECTION 03200
CONCRETE REINFORCEMENT

PART 1 - GENERAL

1.01 SUMMARY
A.  Section Includes:
1. Reinforcing steel bars for cast-in-place concrete, complete with tie wire.
2. Support chairs, bars supports, spacers for reinforcing. Concrete.
B. Related Section:
1. Section 03300 Cast-in-place concrete.

1.02 REFERENCE STANDARDS
A. Design, detailing and workmanship shall be according to:
1. The Jordanian National Building Code for plain and reinforced concrete JBC-95
2. ACI (American Concrete Institute)
3. General Technical Specifications for Buildings, the First Volume of Civil
Works and Architectural issued by the Ministry of Public Works and Housing,
Edition 2, 1996

1.03 QUALITY ASSURANCE

B. Perform concrete reinforcing work in accordance with the General Technical
Specifications for Buildings, the First Volume of Civil Works and Architectural
issued by the Ministry of Public Works and Housing, Edition 2, 1996

1.04 SOURCE QUALITY CONTROL
A.  Submit 3 certified copies of mill test report of supplied concrete reinforcing,
indicating physical and chemical analysis.
B. Provide the Engineer with access to fabrication plant to facilitate inspection of
reinforcement. Notify of commencement and duration of shop fabrication, in
sufficient time to allow for proper inspection.

PART 2 -PRODUCTS
2.01 REINFORCING
GRADE MINIMUM YIELD STRENGTH

Deformed High strength Steel 420 Mpa

A. Reinforcing Steel: Deformed High yield wieldable steel bars shall comply with
ACI and Jordanian Code.

B. Reinforcing Fabric shall comply with ACI and Jordanian National Building
Code.

C. Accessories Materials.

1. Chairs, bolsters bar supports, spacers, sized and shaped for strength and
support of reinforcement during concrete placement conditions including load
bearing pad on bottom to prevent vapor barrier puncture.

2.02 QUALITY REQUIREMENTS
D.  Steel reinforcement shall be hot rolled, high strength and high bond. Grade
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420Mpa complying with requirements of ACI and Jordanian National Building
Code.

2.03 FABRICATION

A.

B.

Fabricate concrete reinforcing in accordance with the applied standards and
codes.

Locate reinforcing splices, not indicated on drawings, at points of minimum
stress. Location of splices: to be reviewed by the Engineer.

2.04 ACCESSORY MATERIALS

A

B.

C.

Tie Wire: Minimum 1.5mm gauge annealed type, or patented system accepted
by the Engineer.

Chairs, Bolsters, Bar Supports, and Spacers: Sized and shaped for strength and
support of reinforcing during construction conditions.

Special Chairs, Bolsters, Bar Supports, Spacers where adjacent to architectural
concrete surfaces: Plastic coated type; sized and shaped as required.

PART 3 - EXECUTIONS

3.01

A.

B.

PLACEMENT AND FIXING OF REINFORCEMENT

Place reinforcing bar supported and secured against displacement. Do not
deviate from true alignment.

Before placing concrete, ensure reinforcing bars are clean, free of loose scale,
dirt, or other foreign coatings which would reduce bond to concrete.

All reinforcement shall be fixed rigidly in position. At intersections the bars
shall be bound together with tying wire and the loose ends of the wire shall be
turned towards the inside of the member.

Reinforcement shall only be spliced or welded where shown on the drawings.
All welding procedures shall be subject to approval.

Reinforcement shall be fixed in the positions shown on the drawings within a
tolerance of 5mm or 5% of the lowest dimension of the cross-section of the
member, whichever is greater.

The concrete cover to the reinforcement shall be carefully maintained utilizing
approved spacers where necessary and Conforms to ACI 318 for Concrete
cover over reinforcement. The minimum concrete cover to all steel shall be as
shown on drawings.

Where concrete spacer blocks are used they shall not exceed 50mm square in
section and shall be precast from concrete of similar mix proportions and
strength as the adjacent concrete, except that the largest size of aggregate shall
be 10mm.

Spacer blocks shall not be used where the concrete face will be visible in the
finished work, without the approval of the Engineer.

Each concrete spacer block shall be securely fixed to the reinforcement with
wire or a clip. The wire or clip shall be embedded in the center of the block so
that it does not subsequently cause rust marks on the concrete surface.

Supports and other subsidiary bars necessary to maintain the reinforcement in
position shall be provided at approved intervals with concrete cover not less
than that of the adjacent reinforcement.
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N.

Fabric reinforcement shall be used in standard sheets where possible. Adjoining
sheets shall overlap by at least one rectangle or 55 diameters of the bar at the
lap, whichever is the greater.

Scaffold boards shall be provided to ensure that the reinforcement is not
displaced by being walked upon during concreting or other operations.

During concreting operations a competent steel fixer shall be in attendance to
ensure that the reinforcement is maintained in the position as pouring and
compaction proceeds.

Do not displace or damage vapor barrier. Accommodate placement for formed
openings.

3.02 MEASUREMENTS AND RATES
A. Calculation of Steel reinforcement bars weight to be calculated as follows:

Diameter (mm) Weight (Kg/mm) Diameter (mm) Weight (Kg/mm)
6 0.222 20 2.460
8 0.395 22 2.980
10 0.617 24 3.550
12 0.888 25 3.850
14 1.210 26 4.170
16 1.580 30 5.550
18 2.000 32 6.318

END OF SECTION
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SECTION 03300
CAST-IN-PLACE CONCRETE

PART 1 GENERAL
1.01 SUMMARY
A. Section Includes: All cast-in-place concrete work shown on the drawings
or inferable there from and/or as specified in accordance with the
requirements of the Contract Documents. Work includes but is not limited
to following:
1. Formworks
2. PVC or rubber water stops
3. All general concrete works and related finishes but is not limited to
the following:
a. Foundations
b. Slab on grade.
c. Suspended slab.
d. All concrete topping.

4. Testing
B. Related Section
1. Section 02770 Stone Curbs.
2. Section 03350 Concrete Finishing.
3. Section 03530 Concrete Topping.
4. Section 07130 Sheet Waterproofing.
5. Section 07140 Cold Fluid Applied Waterproofing.

1.02 REFERENCES
A. Design, detailing and workmanship shall be according to:
1. The Jordanian National Building Code for plain and reinforced
concrete JBC-95
2. ACI (American Concrete Institute)
B. General Technical Specifications for Buildings, the First Volume of Civil
Works and Architectural issued by the Ministry of Public Works and
Housing, Edition 2, 1996- Bill No.3” Concrete Works”

1.03 SYSTEM DESCRIPTION
A. Performance
1. This specification Section shall govern all cast-in-place concrete

work for the complete project except where more stringent or
specialized requirements are required. All work shall be performed
to secure for the entire project homogeneous concrete having the
required strength, surface finish, materials, durability, and
weathering resistance, without planes of weakness or other
structural defects, and free of honeycombs, air pockets, voids,
projections, offsets of plane and other defacements of concrete.
The Contractor will be fully responsible for any defects or damage
in the building arising from faulty materials or workmanship and
the costs of remedial measures in order to ensure that the
completed work complies with the Contract Documents.

B. Design Requirements:
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1.

Base construction methodology on the construction indicated in the
Contract Documents. No alterations or substitutions of the
structural systems shown on the Drawings will be permitted.
Supervise and coordinate all phases of the concrete construction
process and be responsible for the complete manufacturing process
for all concrete work. All methods of manufacture and practices of
handling raw materials and manufactured concrete shall be
submitted for review by The Engineer prior to execution of the
concrete work.

Only materials of known quality shall be incorporated in the work.
All materials shall be properly selected, reviewed with The
Engineer before use, and maintained during shipment, storage and
use. Construction systems and techniques shall be properly
selected, reviewed with The Engineer before use, and maintained
throughout the complete concrete construction phase. Adequate
spare equipment, parts, additional components and repair facilities
shall be available for all tools and equipment.

1.04 SUBMITTALS
A. Shop Drawings: Submit detail fabrication and placement drawings for all
formwork and reinforcing steel which are correlated with forming and
concrete placement techniques and requirements.

1.

2.

3.

Reinforcing shall be detailed on shop drawings reviewed and
approved by The Engineer.

The drawings shall be in such detail as to assure that difficulties in
execution of the work in the field are minimized.

The drawings shall consist of sections, plan sand details clearly
showing locations sizes and spacing of all reinforcing steel,
supporting bars and accessories. Include on the shop drawings,
schedules and diagrams to indicate bends, sizes and lengths of all
reinforcing steel bars.

A separate set of shop drawings, which shows the construction
joint locations, shall show all floor openings, wall openings and
edges of concrete. Floor, wall openings and sleeves for all
mechanical, plumbing and electrical work shall be coordinated
with the respective trades and shown on these shop drawings in
accordance with the criteria indicated on the Contract Drawings
and contained in the various applicable Sections of the
Specification.

No work shall be fabricated until all shop drawings have been
reviewed and approved by the Engineer (with corrections and
resubmittals as required by the Contract Documents). After review
and approval by the Engineer, furnish all copies needed for
fabrication and erection, and for use of other trades.

The Contractor shall be fully responsible for furnishing and
installing all materials called for or required by the Contract
Documents even though these materials may have been omitted
from the reviewed shop drawings.

Submit shop drawings for all formwork showing locations of
joints, tie bolts, cones, dummy cones, openings, chamfers, inserts,
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fittings and accessories for the approval of the Engineer before
fabrication of formwork.

Submit design calculations in accordance with ACI Standard 301,
Chapter 4, Para.4.2, wherever required for the supporting system of
the formwork along with the shop drawings for the supporting
system, for approval of the Engineer.

B. Samples

1.

Provide cut lengths of reinforcing bars for testing or evaluation by
an approved Testing Agency. The independent Test Agency shall
be responsible for conducting and interpreting the tests, shall state
in each report whether or not the test specimens comply with all
requirements of the Contract Documents and shall specifically note
any deviation there from. The Contractor shall not fabricate any
reinforcing bars prior to the approval of The Engineer.

Provide samples of all concrete materials of every type proposed
for use including component parts of prefabricated formwork
systems and manufacturer's technical literature relating thereto.
Prepare mock-ups and carry out such tests on the proposed
prefabricated formwork systems as may be required by The
Engineer in order that he may be satisfied as to the system's
suitability.

Furnish reinforcement and accessories for sample panels and
mock-up portions of the structure as required using all materials
and techniques as they will be used in actual construction.

C. Mill Tests:
Furnish the Engineer with certified mill test reports for cement, steel
reinforcement strands.

D. Certifications for Admixtures. As specified under admixtures.

E. Test Reports:
Submit preliminary test results for The Engineer's approval at least three
weeks prior to the beginning of the work. In addition to the test reports
specified under "Quality Control”, submit the following directly to the
Engineer:

1.
2.
3.
4.

Preliminary Design Mix Reports (BS 8110 Section 6).
Aggregate Soundness Test Reports (ASTM C88).
Aggregate Staining Test Reports (ASTM C641).

Air Entrainment Test Reports (ASTM C260).3

1.05 QUALIT ASSURANCE
A Refer to the General Technical Specifications for Buildings, the First
Volume of Civil Works and Architectural issued by the Ministry of
Public Works and Housing, Edition 2, 1996- Bill No.3” Concrete
Works”

PART 2 PRODUCTS

2.01 MATERIALS
A Refer to the drawings and Bills of Quantities.
B. Refer to the General Technical Specifications for Buildings, the First
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Volume of Civil Works and Architectural issued by the Ministry of
Public Works and Housing, Edition 2, 1996- - Bill No.3” Concrete
Works”.

C. Cyclopean Concrete:

Cyclopean concrete shall consist of concrete with compressive strength 200
kg/cm2 containing large embedded stones. The stones shall be 15 cm, dia.,
carefully placed and shall not be dropped into place. They shall be cast to
avoid damage to the forms or to the partially set adjacent masonry. Stones
shall be washed and saturated with water before placing. The percentage of
the total volume of stone to the total volume of cyclopean concrete shall be
determined by the designer.

For retaining walls or piers greater than 60 cm thickness, stone having a
maximum size of 25 cm may be used. Each stone shall be surrounded by at
least 15 cm of concrete and no stone shall be closer than 30 cm to any top
surface nor closer than 15 cm to any coping.

PART 3 EXECUTIONS
A Refer to the General Technical Specifications for Buildings, the First
Volume of Civil Works and Architectural issued by the Ministry of
Public Works and Housing, Edition 2, 1996- - Bill No.3” Concrete
Works”.

END OF SECTION
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SECTION 03350
CONCRETE FINISHING

PART 1- GENERAL

1.01 SUMMARY
A. Section Includes: Concrete surface preparation and finishes shown on the drawings
or inferable there from and / or as specified in accordance with the requirements of the
Contract Documents.

B. Related Sections:
1 Section 03300 Cast-in-Place Concrete.
2 Section 03530 Concrete Topping.

1.02 REFERENCES
B. General Technical Specifications for Buildings, the First Volume of Civil Works and
Architectural issued by the Ministry of Public Works and Housing, Edition 2, 1996- Bill
No.3” Concrete Works”

1.03 SYSTEM DESCRIPTION

A. Only materials of known quality shall be incorporated in the work. All materials shall
be properly selected, reviewed with the Engineer before use and maintained during
shipment, storage and use.

B. Regardless of reviews by the Engineer, the Contractor shall be responsible for all
materials, methods and the work. If any work does not satisfy the Contract Documents,
implement the removal, replacement or remedial work and revise procedures or
materials to prevent recurrence of unacceptable work.

1.04 SUBMITTALS

A. Product Samples: Submit to the Engineer in accordance with the requirements of the
Contract Document samples of concrete accessories of every type to be used.

B. Mill Tests: Furnish the Engineer with certified mill test reports for cement.

C. Pre-installation meeting: Four weeks prior to pouring of finished concrete slabs,
arrange for an on site pre-installation meeting of the manufacturers of the concrete
curing compound, seal and hardener manufacturer, together with Contractor and
Engineer to finalize application procedure and site conditions.

D.

1.05 QUALITY ASSURANCE

A. Applicator Qualifications: Flooring finishes shall be executed by trained and qualified
workman.

1.06 DELIVERY, STORAGE AND HANDLING

A. Deliver all packaged materials to the site in original unopened containers clearly
indicating manufacturers name, brand name and other identifying information.

B. Store materials in a dry, well ventilated location, off the ground and in such manner as
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to prevent damage or intrusion of foreign matter. All materials had become damaged
or otherwise unfit for use during delivery or storage shall be replaced.

PART 2 - PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS
A. Manufacturer with experience and as approved by the engineer.
2.02 MATERIALS
A. Epoxy paint.

Description: Concrete Floor sealer similar to Aqua epoxy or equivalent and approved, is
a two-pack Epoxy floor sealer, dispersed in water and solvent-free, non-
flammable and provides high chemical, oil, petrol, water and abrasion
resistance, superior hardness, wear and hot-tyre resistance

1. 1st. Coat floor seal.
2. 2nd.Coat final seal.
As per manufacturer's documentations and recommendations.

Location: as indicated on drawings.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Examine the substrate, adjoining construction and the conditions under which the
work is to be installed. Do not proceed with the work until unsatisfactory conditions
have been corrected.

3.02 PREPARATION:

A.Clean the substrates to remove grease Latinate and other substances which may
adversely affect the adhesion of the work. Use dilute solution of monistic acid,
chipping of the surface, or any other method of cleaning required including light grit
blasting surface grinding like similar methods. Leave the surfaces thoroughly clean and
wet with as much water as it will absorb.

B. Keep the substrates wet continuously overnight, but in no case for less than 6 hours,
before work is applied.

3.03 APPLICATION
1.  Apply in accordance with the manufacturer's recommendations.
Sprays apply as evenly as possible to the concrete.

3.  Apply as soon as the initial surface sleeve has disappeared from the concrete
surface.

4  Apply at the rate specified by the manufacturer's recommendation.
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3.05 CURING AND PROTECTION

A. Work may be cured in lieu of moist spraying by covering with waterproof paper,
polyethylene sheeting or other approved opaque waterproof covering for at least 7
days after finishing.

B. After curing keep the work covered to protect it from damage during the progress of
other work.

END OF SECTION
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SECTION 03530
CONCRETE TOPPING

PART 1 GENERAL
1.01 SUMMARY
A. Section Includes: Concrete toping and accessories in accordance with the
requirements of the Contract Documents, work includes but is not limited
to the following:
1. Drive area.
2. Water Tanks floors.
3. play yard
4. Workshop.

B. Related Section:
1. Section 03300 Cast-in-Place Concrete.
2. Section 03350 Concrete Finishing.

1.02 REFERENCES
A. British Standards Institute (BSI)

1.BS 12 Portland cement

2.BS 410 Test Sieves

3. BS 882 Aggregate from Natural Sources

4. BS 1881 Methods of Testing Concrete

5. BS 3148 Tests for Water for Making Concrete

6. BS 4550 Methods of Testing Cement

7. BS 4483 Steel Fabric for Reinforcement of Concrete

8. BS 5328 Methods for Specifying Concrete, Including Ready-

Mixed Concrete

B. American Society for Testing and Materials (ASTM)
1. ASTM A185 Welded Steel Wire Fabric for Concrete Reinforcement.
2. ASTM C33 Concrete Aggregates
3. ASTM C94 Ready Mixed Concrete
4. ASTM C150 Portland cement
5.ASTM C171 Sheet Materials for curing Concrete
6. ASTM C979  Specification for Pigments for Integral Colored
Concrete
C. The applicable provisions of the following standard publications, codes
and specifications shall apply throughout the concrete finishes works:
1. AASH to M182Burlap cloth made from Jute or Kenaf
2. ACI 304 Recommended Practice for Measuring, Mixing,
Transporting and Placing Concrete
D. Only materials of known quality shall be incorporated in the work. All
materials shall be selected, reviewed with the Engineer before use and
maintained during shipment, storage and use.

E. The Contractor shall be responsible for all materials, methods and the
work, and if any work does not satisfy the Contract Documents, implement
removal, replacement of remedial work and revise procedures or materials
to prevent recurrence of unacceptable work.
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1.03 SUBMITTALS

A.

Samples: Submit to the Engineer, in accordance with the requirements of
the Contract Documents, samples of concrete accessories of every type to
be used.
Mill Tests: Furnish the Engineer with certified mill test reports for
cement.

1.04 DELIVERY, STORAGE AND HANDLING

A

Deliver all packaged materials to the site in original unopened containers,
indicating manufacturer's name, brand name and other identifying
information.

Store materials in a dry, well-ventilated location, off the ground and in
such manner as to prevent damage or intrusion of foreign matter. All
materials which, in the opinion of the Engineer have become damaged or
otherwise unfit for use during delivery or storage shall be replaced.

PART 2 PRODUCTS
201 MATERIALS

A. Portland cement: BS 12 or ASTM C150, Type I, non-staining. Use only
one brand of cement from one mill throughout the work. Unless otherwise
approved by the Engineer.

B. Coarse Aggregate: BSI 882 or ASTM C33, evenly graded gravel, crushed
gravel or stone, or a combination thereof passing a 9.5mm sieve and
retained on a 4.5mm sieve.

C. Fine Aggregate: BS 882 or ASTM C33, natural sand.

D. Water: Clean, fresh and free of harmful matter such as oil, salts, acids,
alkali, sewage, deleterious minerals or organic matter. Water shall
conform to BSI 5328 and shall be tested in accordance with BS 3148.

E. Curing Material

1. Polyethylene Sheeting: ASTM C171, 0.10mm thick, opaque black.
2. Reinforced Waterproof Building Paper: ASTM C171, opaqgue.
3. Burlap: AASHTO M 182.
F. Bonding Agent: Polyvinyl acetate or acrylic base.
1. Superior concrete bonder, Dayton Superior Corp.
2. Sonnocrete, Sonneborn-Chemrex.
3. Strongbond, Conspec Marketing and Mfg. Co.
G. Mixes
1. Grout: 1 Part cement to 1 part sand, with sufficient water to make
stiff slurry.
2. Bond Coat: 1 Part cement to 1% parts sand to 2 parts coarse
aggregate mixed with bonding agent as approved by the Engineer.
The amount of water shall not exceed 19 liters per 50kg bag of
cement or as recommended by manufacturers.
3. Top Coat: Same mix as specified for the bond coat.
4. Class of Concrete: Grade 350 kg/cm? characteristic cube strength
(28 days) as specified in Section 03300 "Cast-in-Place Concrete" to
produce heavy-duty topping material.

H. Hardener:
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2.02

l.
J.

Cement sand screed topping of 350kg/cm2 compressive strength with
non-metallic floor Hardener of high impact, non-slip, non rusting and
oil, grease resistances for workshops, type to selected and approved by
the Engineer.

Mesh Reinforcement: Shall conform to BSI or to ASTM A185.

Bar Reinforcement: Conforming to Section 03300 requirements.

MIXING

A

Provide batch type mechanical mixer for mixing topping material at
project site. Equip batch mixer with a suitable charging hopper, water
storage tank and a water measuring device. Use only mixers which are
capable of mixing aggregates, cement and water into a uniform mix within
specified time and of discharging mix without segregation.

Ready mix topping may be used when acceptable to the Engineer. When
acceptable, furnish ready-mixed topping complying with requirements of
ASTM C94.

PART 3 EXECUTIONS

3.01 EXAMINATION

A. Examine the substrate, adjoining construction and the conditions under
which the work is to be installed. Do not proceed with the work until
unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Clean the substrates to remove grease, laitance and other substances which
may adversely affect the adhesion of the work. Use diluted solution of
muniatic acid, chipping of the surface, or any other method of cleaning
required. Leave the surfaces clean and wet with as much water as will be
absorbed.

B. Keep the substrates wet continuously overnight, but in no case for less
than 6 hours, before work is applied.

3.03 APPLICATION

A. Cover the wet substrate surfaces with grout, applied with force and
brushed in to assure full coverage.

B. Apply bond coat not less than 16mm thick immediately after application of
grout and bring to true lines, levels and profiles. Compact and roughen the
bond coat to form a key for the top coat.

C. Before the bond coat has set, apply the top coat to such thickness that the
total of the work measured from substrate to finished surface will be as
shown, less only thickness of finish covering.

D. Reinforcement in accordance with requirements of Section 03300 "Cast-
in-Place Concrete".

3.04 FINISHING

A. General Requirements for Flatwork: Strike off top surfaces of finished fill

and monolithic slabs true and level within a tolerance of 3mm in 3 meters
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3.05

3.06

and measured with a 3 meter straight edge placed in any direction at any
location.

B. Monolithic Floor Finish: Level surface and remove excess laitance by
tamping, screening, and running the wood float in one direction of the
slab. When the slab has hardened sufficiently so that water and fine
material will not be worked to the top, compact the surface with motor-
driven floats of the disc type and trowel smooth with two steel troweling
operations. Do the second troweling after the concrete has become so hard
that no mortar will adhere to the edge of the trowel. Leave floors with a
smooth, hard finish free of blemishes and true to a maximum tolerance of
3mm in 3 meters.

C. Wood Float Finish: Tamp the concrete using special tools to force
aggregate away from the surface, then screed with straight edges to bring
surfaces to the required lines. While the concrete is still green, wood float
to a 3mm tolerance with no coarse aggregate visible and apply a medium
stiff broom finish to receive the specified finishes.

CURING AND PROTECTION
A. Work shall be cured by covering with polyethylene sheeting and flooding
for at least (7) days after finishing.

B. After curing keep the work covered to protect it from damage during the
progress of other work.

SCHDULE:

A. Concrete screed for floors of water tanks.
Description: Minimum 70mm sloping concrete Screed with
compressive strength of 20N/mm2 mixed with waterproof admixture
(if required).

B. Concrete Screed for Roofs
Description: Minimum 50mm sloping concrete Screed with
compressive strength of 20N/mma2 for roofs.

C. Concrete Screed for play yards

Description: Minimum 50mm concrete Screed troweled finish with
compressive strength of 25N/mmz2 for play yards.

END OF SECTION
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DIVISION 4

MASONRY
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SECTION 04220
CONCRETE BLOCKS
PART 1- GENERAL

1.01 SUMMARY
A. Section Includes:
Concrete Blocks.
Autoclaved Aerated Concrete (Thermal) blocks.
Cavity walls.
Ribbed blocks.
. Metal ties, anchors and reinforcement.
B. Related Sections:
1. Section 03300 Cast in Place Concrete.
2. Section 09206 Metal Furring and Lathing.
3. Section 09220 Cement Plaster.

o~ E

3.02 REFERENCES

A.  Refer to General Technical Specifications for Buildings, the First Volume of
Civil Works and Architectural issued by the Ministry of Public Works and Housing,
Edition 2, 1996- Bill No.6” Masonry Works”

PART 2 - PRODUCTS
A.  Refer to General Technical Specifications for Buildings, the First Volume of Civil
Works and Architectural issued by the Ministry of Public Works and Housing, Edition 2,
1996- Bill No.6” Masonry Works”

PART 3 - EXECUTION
A. Refer to General Technical Specifications for Buildings, the First Volume of Civil
Works and Architectural issued by the Ministry of Public Works and Housing, Edition 2,
1996- Bill No.6” Masonry Works

END OF SECTION
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SECTION 04450
NATRUAL STONE WORK

PART 1 GENERAL
1.01 WORK INCLUDED

Granite/marble for stairs.
Marble for skirting.

mTmooOw>

1.02 RELATED WORK
A. Section 03300
B. Section 04220
C. Section 07130
D. Section 07140
E. Section 07210
F. Section 09900 Painting.

1.03 REFERENCES

Natural stone for exterior walls.
Natural stone for boundary wall coping.
Natural stone for internal and external flooring.

Sand Cement Mortar and approved Joint Grouting materials.

Cast-in-place concrete.
Concrete Blocks.
Sheet Waterproofing.
Cold Fluid Applied
Building Insulation.

A. AMERICAN Society for Testing and Materials (ASTM).

1. ASTM A 36/A 36M-94
2. ASTM A 123-89a

3. ASTM A 153-82

4. ASTM A 307-94

5. ASTM A 500-93

6. ASTM A 653/A653M-94

7.  ASTM A 666-94

8. ASTM A 780-93a

9. ASTM C97

10. ASTM C 99
11. ASTM C 114-88

hydraulic cement.
12. ASTM C 119

Specification for structural steel.
Specification for zinc (hot-dip
galvanized) coating on iron and steel
products.

Zinc coating (hot-dip) on
steel hardware.
Specification for carbon steel bolts
and nuts 60,000 PSI tensile strength.
Specification for cold formed welded
and seamless carbon steel structural
tubing in rounds arc shapes.
Specification for steel sheet, zinc
coated galvanized) zinc-iron alloy
coated (galvanized) by hot-dip
process.

Specification for Austenitic stainless
steel sheet, strip, plate and flat bar
Practice for repair of damaged and
uncoated areas of hot-dip galvanized
coatings.

Test methods for absorption and bulk
specific gravity of natural building
stone.

Test methods for modules of rupture

of natural building stone.
Test methods for chemical analysis of

iron and

Definitions of terms relating to
natural building stone
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13. ASTM C150-92 Specification for Portland cement
14. ASTM C170-09 Standard Test Method for

) ) Compressive Strength of
Dimension Stone

15. ASTMC 207-91 Specification for hydrated line for
masonry purposes.

16. ASTMC 241 Test method for abrasion resistance
of stone subjected to foot traffic.

17. ASTM C 503-89 Specification for marble dimension
stone .

18. ASTM C 568-89 Specification for limestone
dimension stone.

19. ASTM C 615-92 Specification for granite dimension
stone.

20. ASTM C 880-92 Test method for flexural strength of
dimension stone.

21. ASTM C1201-91 Test method for structural

performance of exterior dimension
stone cladding system by uniform
static pressure difference.

22  ASTME 72-80 Methods for conducting strength test
of panels for building construction.
23  ASTME 283-91 Test method for determining the rate

of air leakage through exterior
windows. Curtain walls and doors
under specified pressure difference
across the specimen.

24  ASTM E 331-93 Test method for water penetration of
exterior windows, curtain walls, and
doors by uniform static air pressure

difference.
25 ASTM E 488-90 Test methods for strength of anchors
in c concrete and masonry elements.
26 ASTM E 699-79 Criteria for evaluation of agencies

involved in testing 3uality assurance
and evaluating buillding components,
in accordance with test methods
gromulgated by ASTM committee E-

27 ASTM F 436M-93 Specification for hardened steel
washers (metric).

28 ASTM F 568-93a Specification for carbon and alloy
steel externally threaded metric
fasteners.

29 ASTM F593-91 Specification for stainless steel bolts,
hex cap screws and studs.

30 ASTM F 594-91 Specification for stainless steel nuts.

31 ASTM F738 Specification for stainless steel

metric bolts, screws and studs.

1.04 SUBMITTALS
A. General: Refer to Section 01330 Submittal Procedures
B. Shop Drawing and Product Data.
1. Shop drawings shall clearly indicate dimensions and locations of
joints.
2. Indicate pertinent dimensioning, layout, anchorages construction
details, method of installation and adjacent construction.
3. Indicate all units of stone, i.e. sills, lintels, copings, etc. their
configurations and size; materials and types anchorage items and
their locations.
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4.
S.

Submit stone field erection drawings.
Submit manufacturer's instructions for use of pointing color and
admixtures.

C. Design Calculations

1.

Submit two (2) copies of stone anchorages assemblies including
design calculations for mechanical fixing and thickness of stone
required for the Engineer's Instructions review and approval.

D. Samples

1.

3.
4.

Submit two (2) sets of each type of stone, full size units as selected
by the Engineer to the project site, in sufficient number to indicate
the full range of color, texture and each type of finish. One of each
of the duplicate samples approved by the Engineer will be retained
by him at the project site, the other being returned to the contractor
for his guidance. Colors and types of stone-dressings are as
mentioned under Part 2 — Products; paragraph B "Stone Schedule".
The following physical data on all proposed stone shall be
submitted by the Supplier:
Analysis of mineral composition.
Analysis of chemical composition.
Thermal sufficient of expansion.
Absorption.
Specific Gravity.
Modulus of Rupture.

g. Abrasion Resistance.
Anchors: Two (2) of each type to be incorporated in the work.
Submit samples of other materials specified herein upon request by
the Engineer.

D OO o

E. Mock Up

1.

Furnish and install a typical stone wall and a floor application
required for the project, at an area designated by the Engineer. The
panel shall be constructed for the Engineer's approval showing
1.5m x 1.5m for floor installation and 4.5m x 4.5 high for wall
installation. The wall installation shall include a corner condition
indicating a jamb, sill, lintel and coping stones, etc., as shall be
instructed by the Engineer.

All work shall include setting and jointing of all stone including
final cleaning as specified herein for the actual work and as
required for approval. Construct as many mock-ups until approval
by the Engineer has been obtained.

The approved mock-up shall constitute the quality of work to be
expected throughout the entire project, and shall remain in place for
visual inspection until no longer needed as directed by the
Engineer. The removal and disposition of the mock-ups shall be
done by the Contractor at his expense without additional cost.

1.05 GUARANTEE/WARRANTY
A. Attention is directed to the provisions of the Conditions of the Contract
regarding guarantees/warranties for the Work.
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B. All warranties/guarantees to be issued by The Contractor and will be liable
for repair/replace the items/works, etc., during the warrantee/guarantee,
period of three (3) years after defects liability period.

1.06 QUALIFICATIONS

A. Supplier/Fabricator: A firm having an adequate supply of the specified
type of stone and a capacity to deliver the stone to the project site on
schedule within a time limit established by the Engineer, as required,
ensuring no delay in the progress and completion of the Work. The
supplier/fabricator shall be approved by The Engineer.

B. Installer: A minimum of five (5) years projects, successful experience in
the erection of stone work to the approval of The Engineer.

1.07 DELIVERY, STORAGE & HANDLING
A. Packing and Loading: finished stone shall be carefully packed and loaded
for shipment using all reasonable and customary precautions against
damage in transit. No material which may cause staining or discoloration
shall be used for blocking or packing.

B. Site storage: Upon receipt at the building site or storage yard, the stone
shall be stacked on timber or platforms at least 200mm above the ground,
and extreme care shall be taken to prevent staining during storage. If
storage is to be for a prolonged period, polyethylene or other suitable
plastic film shall be placed between and wood and finished surfaces, and
shall be used also as an overall protective covering. Salt shall not be used
for melting of ice formed on pieces, or for any purpose involving its
contact with the stone.

C. Defective stone: any piece of stone showing flows, cracks, or
imperfections such as vents, sand and clay holes, shelly bars, shakes,
mottle, seams or starts upon receipt at the storage yard, or at the building
site, shall be discarded and removed from the work site, and at the
contractor's own expense.

PART 2 PROUDCTS

201 ACCEPTABLE MANUFACTURERS.
A. Manufacturer with experience in similar products and work and as
approved by the engineer.

2.02 STONE MATERIALS AND FABRICATION
A. General

1. Stone shall be of good quality, sound, free from cracks and defects,
seams or starts which may impair its structural integrity, durability,
appearance and/or function, Color, texture and finish shall be
within the range of samples approved by and the engineer.

2. All stone shall be obtained from quarries having adequate capacity
and facility to meet the specified requirements. Cutting and
finishing shall be performed by using approved equipment to
process the material promptly on order and in strict accordance
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2.03
A.

F.

with the specifications. Evidence to this effect shall be provided by
the Contractor.

3. Stone rejected for noncompliance with the submitted samples or
the requirements of this Specification shall be replaced with
material acceptable to the Engineer. Replacement shall be prompt
and at the Contractor's own expense. Inspection of stone by the
engineer shall not relieve the Contractor of his responsibilities to
perform all work in accordance with the Contract Documents.

4. Technical Specification for Stone shall be according to the General
Technical Specifications for Buildings, the First Volume of Civil
Works and Architectural issued by the Ministry of Public Works
and Housing, Edition 2, 1996- Bill No.5” Stone Works:

. Dimensions

1. Cut all stone work accurately to shape and dimensions shown on
the final approved shop drawings.
2. Do all necessary cutting for anchors, support plates, shelf angles,
and dowels, etc.
Beds and joints
Stone beds and joints surfaces shall be cut square from the face for the
entire thickness of stones. Stone joints dimensions as shown on the
approved drawings.
Backs of pieces
Backs of all pieces of stone shall be sawn to approximately true planes
with maximum variation of 1.5mm in thickness from that indicated on the
approved shop drawings.
Exterior & interior special shapes
All specially shaped pieces of stones shall be constant in profile
throughout their length, in strict conformity with details shown on
approved shop drawings.
Incidental Cutting & Drilling
1. No cutting or drilling will be permitted on exposed surfaces.

MORTAR MATERIALS AND ACCESSORIES

Refer to the General Technical Specifications for Buildings, the First Volume of
Civil Works and Architectural issued by the Ministry of Public Works and Housing, Edition
2, 1996- Bill No.5” Stone Works:

PART 3 EXECUTIONS
CONDITIONS AT SITE

3.01

A. The Contractor shall, prior to proceeding with the stone units installation,

examine all surfaces and parts of the structure to receive stone work, and
notify the Engineer in writing of any conditions detrimental to the proper
and timely completion of the work. Do not proceed with installation until
such conditions have been corrected and are acceptable to the Engineer.

B. Verify all measurements and dimensions coordinate the installation of

inserts for this work and coordinate and schedule this work with the work
of other trades. Give particular attention to the location and size of cutouts
required to accommodate mechanical, electrical, and other work or
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adjoining construction, in accordance with the reviewed shop drawings for
such trade.

3.02 STONE INSTALLATION

Refer to the General Technical Specifications for Buildings, the First Volume of
Civil Works and Architectural issued by the Ministry of Public Works and Housing, Edition
2, 1996- Bill No.5” Stone Works:

A.

A.01 FIELD QUALITY CONTROL

1. Test mortar and grout in accordance with specification specified in
this section.

2. Check completed surfaces that are to receive covering to ascertain
units are accurately placed and not damaged.

3. Repair or replace defects prior to application of covering.

A.02 PROTECTION

A.03

A.04

A

Stone shall at all times be protected from drippings, welding spatter and
damage during construction. Where necessary or directed, substantial non-
staining wooden or other approved covering shall be placed to protect the
work. Heavy polyethylene film shall be used between stone and wood.
Maintain all protection until removed to permit final cleaning of stone
work.

CLEANING

A

B.

Clean soiled surfaces using non-acidic solution of type which will not
harm stone, mortar joint materials, or adjacent surfaces.
Use non-metallic tools in cleaning operations.

FINAL INSPECTION

A

Finished surfaces shall show no objectionable visual distinction in jointing,
bedding, plane color, texture, pattern, and finish. All stones which in the
opinion of the Engineer do not provide the required uniformity shall be
relocated, or removed and replaced with new stone units to the satisfaction
of the Engineer and at the Contractor's own expense.

All defective stone units shall be replaced with new stone units, except that
minor damages may be repaired when approved by the Engineer. Repairs,
when approved, shall be completed to the satisfaction of the Engineer.
When the repairs to stone are unsatisfactory to the Engineer, the stone shall
be replaced with new stone. All repairs and all replacements of defective
and unsatisfactorily repaired stone shall be performed at the Contractor's
own expense.

END OF SECTION
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DIVISION 5

METALS
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SECTION 05500
METAL FABRICATIONS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Metal window Screens.
B. Aluminum ladder.
C. Shop fabricated ferrous metal items, galvanized, prim painted and
Aluminum.

1.02 RELATED SECTIONS
A. Section 03300 — Cast in place concrete.
B. Section 02874 — Metal Bollards.
C. Section 05520 — Hand rails and railings.
D. Section 08110 — Steel Doors and Frames.

1.03 REFERENCES
A. ASTM (American Society of Testing Materials)
1. ASTM A 36 — Carbon Structural Steel.
2. ASTM A 53 — Pipe, Steel, Black and Hot-dipped, Zinc-Coated
Welded and Seamless.
3. ASTM A 123 - Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products.
4. ASTM A 153 - Zinc (Coating (Hot-Dip) on Iron and Steel
Hardware.
ASTM A 283 — Carbon Steel Plates, Shapes and Bars.
ASTM A 325 — High Strength Bolts for Structural Steel Joints.
ASTM A 307 — Carbon Steel Bolts and Studs.
ASTM A 924 — General requirements for Steel Sheet, Metallic-
Coated by the Hot-Dip process.
9. ASTM A 501 — Hot-Formed Welded and Seamless Carbon Steel
Structural Tubing.
10. ASTM B 221/B 221 — Standard specification for Aluminum and
Aluminum-Alloy, extended Bars, Rods, Wire, Profiles and Tubes;
2005.
B. AWS (American Welding Society)
1. AWS A 2.0 — Standard Welding Symbols.
2. AWS D 1.1 — Structural Welding Code.
3. AWSD 1.2 — Aluminum
C. SSPC - Steel Structures Painting Council (USA).
D. CBC - California Building Code, 2007 Edition.

NGO

1.04 SUBMITTALS

A. Submit under provisions of Section 01330.

B. Shop Drawings: Indicate profiles, sizes, connection attachments,
reinforcing, anchorage, size and type of fasteners, and accessories. Include
erection drawings, elevations, and details where applicable.

C. Indicate welded connections using standard AWS A 2.0 welding symbols.
Indicate net weld lengths.
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1.05 QUALITY ASSURANCE

A.

Fabricator Qualifications: Firm experienced in successfully producing
metal fabrications similar to that shown on the drawings, with sufficient
production capacity to produce required units without causing delay in
work.

1.06 DELIVERY, STORAGE, AND HANDLING

A.

B.

C.

Deliver materials to the job site in good condition and properly protected
against damage to finished surfaces.

Storage on Site: Store materials in a location and in a manner to avoid
damage. Stacking shall be done in a way which will prevent bending.
Store metal components and materials in a clean, dry location. Cover with
waterproof paper, tarpaulin or polyethylene sheeting in a manner that will
permit circulation of air inside the cover.

Keep handling on-site to a minimum. Exercise care to avoid damage to
finishes of material.

1.07 PROJECT CONDITIONS

Field Measurements: Check actual locations of walls and other construction
to which metal fabrications must fit, by accurate field measurements before
fabrication; show recorded measurements on final shop drawings. Coordinate
fabrication schedule with construction progress to avoid delay of work.

1.08 SEQUENCING AND SCHEDULING

Sequence and coordinate installation of wall handrails as follows:

A

Mount handrails only on complete walls. Do not support handrails
temporarily by any means not satisfying structural performance
requirements.

. Mount handrails according to drawings for stairs, reinforced to receive

anchors, and where the location of concealed anchor plates has been
clearly marked for benefit of Installer.

PART 2 PRODUCTS
201 MATERIALS

A.

GMmMmoOOw

General: All materials that will be exposed must be smooth and free of
surface blemishes including pitting, seam marks, roller marks, trade names
and irregularities.

Steel Sections to: ASTM A 36.

Steel Tubing to: ASTM A 501.

Pipe and Downspouts to: ASTM A 53, Type E, Grade B.

Plates to: ASTM A 283.

Bolts, Nuts, and Washers to: ASTM A 307.

Welding Materials to: AWS D 1.1; type required for materials being
welded.

Touch-Up Primer for Galvanized Surfaces: Zinc rich type.
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2.02

K.

Metal Framing Channels: Channel members shall be fabricated from
structural grade steel conforming to ASTM A 924; Finish shall be hot-dip
galvanized coating unless otherwise indicated.

Pipe/Conduit Clamps: Punch-press made from hot-rolled, pickled and
oiled steel plates, strip or coil and conform to ASTM A 36; Finish shall be
hot-dip galvanized coating unless otherwise indicated.

Extrude shapes ad tubes: (Aluminum) to ASTM B 221, 6061-T6, 6205-75

FABRICATION GENERAL

A

G m

Form metal fabrications from materials of size, thickness, and shapes
indicated but not less than that needed to comply with performance
requirements indicated. Work to dimensions indicated or accepted on
shop drawings, using proven details of fabrication and support. Use type of
materials indicated or specified for various components of each metal
fabrication.
Form exposed work true to line and level with accurate angles and surfaces
and straight sharp edges.
Allow for thermal movement resulting from the following maximum
change (range) in ambient temperature in the design, fabrication, and
installation of installed metal assemblies to prevent buckling, opening up
of joints, and overstressing of welds and fasteners. Base design
calculations on actual surface temperatures of metals due to both solar heat
gain and nighttime sky heat loss.

Temperature change (Range): 40 deg C.
Shear and punch metals cleanly and accurately. Remove burrs.
Ease exposed edges to a radius of approximately 0.8mm, unless otherwise
indicated. Form bent-metal corners to smallest radius possible without
causing grain separation or otherwise impairing work.
Remove sharp or rough areas on exposed traffic surfaces.

. Weld corners and seams continuously to comply with AWS

recommendations and the following:
1. Use materials and methods that minimize distortion and develop
strength and corrosion resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. At exposed connections, finish expose welds and surfaces smooth
and welded surface matched those adjacent.

. Form exposed connections with hairline joints, flush and smooth, using

concealed or, if not indicated, Phillips flat-head (countersunk) screws or
bolts .Locate joints where least conspicuous.

Provide for anchorage of type indicated; coordinate with supporting
structure. Fabricate and space anchoring devices to provide adequate
support for intended use.

Shop Assembly: Preassemble items in shop to greatest extent possible to
minimize field splicing and assembly. Disassemble units only as necessary
for shipping and handling limitations. Use connections that maintain
structural value of joined pieces. Clearly mark units for reassembly and
coordinated installation.

Cut, reinforce, drill and tap miscellaneous metal work as indicated to
receive finish hardware, screws, and similar items.
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2.03

L. Fabricate joints that will be exposed to weather in a manner to exclude
water, or provide weep holes where water may accumulate.

FINISHES

A. Prepare surfaces to be primed in accordance with SSPC SP 2 - (Hand tool
cleaning).

B. Prime all surfaces that are not scheduled to receive galvanization, except,
do not prime surfaces embedded in concrete nor in areas of field welds
until welds are completed and inspected.

C. Prime paint items with one coat.

D. Galvanized in accordance with ASTM A 123, designated steel items.
Provide minimum 380g/m? galvanized coating.

PART 3 EXECUTIONS

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

B. Beginning of installation means erector accepts existing conditions.

C. Contractor shall conform all existing downspouts to remain fully
functional.

3.02 PREPARATION

A. Clean and strip primed steel items to bare metal where site welding is
required.

B. Supply items required to be cast into concrete or embedded in masonry
with setting templates, to appropriate sections.

3.03 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or
defects.

B. Allow for erection loads, and for sufficient temporary bracing to maintain
true alignment until completion of erection and installation of permanent
attachments.

C. Perform field welding in accordance with AWS D 1.1. .

D. Obtain the Engineer's approval prior to site cutting or making adjustments
not scheduled.

E. After erection, prime welds, abrasions, and surfaces not shop primed,
except surfaces to be in contact with concrete.

3.04 PROTECTION AND CLEAN-UP
Protect work of other sections from damage resulting from work of this
section, especially welding and cutting sparks. As work proceeds at
completion remove surplus materials and deposit debris in containers provided
or removes from site as directed.
END OF SECTION
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SECTION 05513
ACCESS LADDERS

PART 1 GENERAL
1.1 SECTION INCLUDES
1. Steel Access Ladders.

1.2 RELATED SECTIONS

1. Section 03300 Cast-In-Place Concrete.
2. Section 04220 Concrete Unit Masonry.
3. Section 05500 Metal Fabrication.

4. Section 05520 Handrails and Railings.
5. Section 09900 Painting.

1.3 REFERENCES
1.  OSHA 29 Code of Federal Regulations (CFR) 1910.27 - Fixed Ladders;
Occupational Safety and Health Standards; current edition.
2. ANSI A14.3 - American National Standard for Ladders - Fixed - Safety
Requirements.
3. American Society for Testing and Materials
1. ASTM A123/123M, Standard Specification for Zinc (Hot-Galvanized)
Coatings on Iron and Steel Products
2. ASTM A283/A283M, Standard Specification for Low and Intermediate
Tensile Strength Carbon Steel Plates.
3. ASTM A307, Standard Specification for Carbon Steel Bolts and Studs,
60 000 PSI Tensile Strength.
4.  ASTM A325M-97, Specification for High-Strength Bolts for Structural
Steel Joints.
5. ASTM A1011/A1011M, Standard Specification for Steel, Sheet and
Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-Alloy and
High-Strength Low-Alloy with Improved Formability.

1.4 SUBMITTALS
1. Submit under provisions of Section 01330.

2. Product Data: Manufacturer's data sheets on each product to be used,
including:
1.  Storage and handling requirements and recommendations.
2. Installation methods.

3. Shop Drawings: Detailed drawings showing relationship of ladders to other

construction and methods of anchorage.

1.5 QUALITY ASSURANCE

1. Manufacturer Qualifications: Minimum 10 years experience manufacturing
similar products.
2. Installer Qualifications: Experience with ladder assemblies and regulatory
Schools for a Knowledge Economy Project Access Ladders
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requirements of installation and operation.

1.6 DELIVERY, STORAGE, AND HANDLING
1. Store products in manufacturer's unopened packaging until ready for
installation.

PART 2 PRODUCTS
21 ACCEPTABLE MANUFACTURERS

1.  Manufacturer with experience in production of similar products.
2.2 APPLICATIONS

1. Drawings: Refer to drawings for size, length, accessories and
supporting structure.

2.3 PRODUCTS
A. Steel Access Ladder
1. Ladder Sections, accessories and finish: refer to drawings
PART 3 EXECUTION
3.1 EXAMINATION

1. Do not begin installation until supporting structure and inserts have been
properly prepared.

2. Notify The Engineer of unsatisfactory condition before proceeding.
3.2 INSTALLATION
1. Install in accordance with manufacturer's instructions.

2. Installation shall comply with regulations, codes and ordinances for ladder
installation and operation.

3.3 PROTECTION

1. Protect installed products until completion of project.
2. Touch-up, repair or replace damaged products before Substantial
Completion.

END OF SECTION
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SECTION 05520
HANDRAILS AND RAILINGS

PART 1 GENERAL
1.01 SECTION INCLUDES
A. Stair Balustrade and Hand rail
B. Ramp handrail.
C. Roof handrail.
D. Wall mounted handrail.

1.02 RELATED SECTIONS

moowp

Section 03300 Cast in Place Concrete.
Section 04420 Concrete Blocks.
Section 04450 Natural Stone Work.
Section 05500 Metal Fabrication
Section 09900 Painting

1.03 REFERENCES
A. Australian Standards

1.
2.
3.

AS 1170 — Minimum Design loads on structure.
AS 1288 — Glass in building.
AS 1428.1 — General Requirement for Access.

B. ASTM (American Society of Testing Materials)

1.

2.

3.

10.

11.

12.

ASTM A 53 , Standard Specification for Pipe, Black, and Hot-
Dipped, Zinc- coated Welded and Seamless.

ASTM A 1530A 153 M, Standard Specification for Zinc Coating
(Hot-Dip) on Iron and Steel Hardware.

ASTM A 283/ A 283 M, Standard Specification for Lowand
Intermediate Tensile Strength Carbon Steel Plates.

ASTM A 307, Standard Specification for Carbon Steel Bolts and
Studs.

ASTM A 325, Standard Specification for Structural Bolts, Steel,
Heat Treated,

ASTM A 500, Standard Specification for Cold-Formed Welded
and Seamless Carbon Steel Structural Tubing in Rounds and
Shapes.

ASTM A 501, Standard Specification for Hot-Formed Welded and
Seamless Carbon Steel Structural Tubing.

ASTM A 653/A 653 M, Standard Specification for Steel Sheet,
zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated by the Hot-
Dip Process.

ASTM A 1011/A 1011 M, Standard Specification for Steel, Sheet
and Strip, Hot- Rolled, Carbon, Structural, High-Strength Low-
Alloy and High-Strength Low-Alloy with Improved Formability.
ASTM E 935, Standard Test Methods for Performance of
Permanent Metal Railing Systems and Rails for buildings.

ASTM C 1107, Standard Specification for Packaged dry,
Hydraulic-Cement Granite (non-shrink)

ASTM E 985, Standard Specification for Permanent Metal Railing
Systems and Rails for Buildings.
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1.04

1.05

1.06

1.07

C. AWS (American Welding Society)
1. AWS A 2.4, Standard Symbols Welding, Brazing, Nondestructive
Examination.
2. AWS D 1.1/D 1.1M, Structural Welding Code Steel Bundled Set
B.
D. SSPC (Steel Structures Painting Council), Steel structures Painting Manual
in US.A.
E. American with Disabilities Act (ADA) and Architectural Barries Act
Accessibility Guidelines-United States Access Board. .
F. International Code council (ICC) /ANSI A117.1- (American National
Standard Institute): International Building Code.

SUBMITTALS

A. Submit under provisions of Section 01330.

B. Product Data: Manufacturer's data sheets on each product to be used.
Including

1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

C. Shop Drawings: Submit plan, section, elevation and perspective drawings
as necessary to depict the proper configuration, assembly and installation
and termination of each product specified in this section.

D. Verification Samples: For each finish product specified, two samples
representing actual product, color and finish.

QUALITY ASSURANCE

A. Manufacturer Qualifications:  All primary products specified in this
section will be supplied by a single manufacturer with a minimum of five
(5) years experience.

B. Installer Qualifications: All products listed in this section are to be
installed by a single installer with a minimum of five (5) years
demonstrated experience in installing products of the same type and scope
as specified.

C. Field Sample: Provide field sample for evaluation of surface preparation
techniques and application workmanship.

1. Do no proceed with remaining work until workmanship, color, and
sheen are approved by the Engineer.
2. Refinish field sample area as required to produce acceptable work.

DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for
installation.

B. Store and dispose of hazardous materials, and materials contaminated by
hazardous materials, in accordance with requirements of local authorities
having jurisdiction.

C. Store products indoors in temperature controlled facility.

PROJECT CONDITIONS
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A. Maintain environmental conditions (temperature, humidity, and
ventilation) within limits recommended by manufacturer for optimum
results. Do not install products under environmental conditions outside
manufacturer's absolute limits.

1.08 WARRANTY
A. At project closeout, provide to owner representative an executed copy of
the manufacturer's standard limited warranty against manufacturing defect,
out lining its items, conditions and exclusions from coverage.

PART 2 PROUDCTS

2.01 ACCEPTABLE MANUFACTURERS
A. Manufacturer with experience in the specified product and approved by the
Engineer.

202 MATERIALS

A. For types, details, colors, accessories and finish: refer to drawings.

203 FASTENERS

A. Handrail Anchors: Select fasteners of type, grade and class required to
produce connections suitable for anchoring handrails and railings to
other types of construction indicated and capable of withstanding
design loads.

B. Handrail and Railing Component Anchors: Use fasteners fabricated
from same basic metal, unless otherwise indicated. Do not use metals
that are corrosive or incompatible with materials joined.

1. Provide concealed fasteners for interconnecting railing
components and for attaching them to other work, unless
exposed fasteners are unavoidable or are a standard fastening
method for handrail and railing indicated.

204 GROUT AND ANCHORING CEMENT
A. Non-shrink, Nonmetallic grout: Premixed, factory-packaged, non-
staining, non-corrosive, non-gaseous grout complying with ASTM C
1107. Provide grout specifically recommended by manufacturer for
interior and exterior applications.

B. Interior Anchoring Cement: Factory-packaged, non-shrink, non-
staining, hydraulic-controlled expansion cement formulation for
mixing with water at project site to create pourable anchoring, patching
and grouting compound. Use for interior application only

205 FABRICATION
A. Assemble handrails and railings in shop to greatest extent possible to
minimize filed splicing and assembly.
B. Form changes in direction of railing members as shown in the
Drawings.
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C. Mechanical Connections:  Fabricate handrails and railings by
connecting members with railing manufacturer's standard concealed
mechanical fasteners and fittings, unless otherwise indicated.
Fabricate members and fittings to produce flush, smooth, rigid, hairline
joints.

D. Brackets, Flanges, Fittings and Anchors: Provide manufacturer's
standard wall brackets, flanges, miscellaneous fittings and anchors to
connect handrail and railing members to other construction.

E. Provide inserts and other anchorage devices to connect handrails and
railings to concrete or masonry. Fabricate anchorage devices capable
of withstanding loads imposed by handrails and railings. Coordinate
anchorage devices with supporting structure.

F. Shear and punch metals clearly and accurately. Remove burrs from
exposed cut edges.

G. Cut, reinforce, drill and tap components as indicated on drawings to
receive finish hardware, screws and similar items.

H. Close exposed ends of railing members with prefabricated end fittings.

PART 3 EXECUTIONS

3.01

3.02

3.03

3.04

3.05

EXAMINATION
A. Do not begin installation until substrates have been properly prepared.
B. Notify the Engineer of unsatisfactory preparation before proceeding.

PREPARATION

A. Clean surfaces thoroughly.

B. Prepare surfaces using the methods recommended by the manufacturer for
achieving the best result for the substrate under the project conditions.

INSTALLATION

A. Install in accordance with approved shop drawings and instructions.

B. Set post plumb within a tolerance of 2mm in 2000mm.

C. Hard rails variations from parallel with the nosing line of steps or slope of
ramps shall not exceed 6mm in 4000mm.

PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before end of defects
liability period.

CLEANUP

A. Upon completion of installing the handrails and railings, cleanup all waste
materials and debris resulting from this operation and dispose of such
waste materials and debris off site.

END OF SECTION
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DIVISION 6

WOOD AND PLASTICS
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SECTION 06100
ROUGH CARPENTRY

PART 1 GENERAL
1.01 SUMMARY
A. Section Includes: Provide rough carpentry as shown on the drawings or
inferable there from and/or specified and in accordance with the
requirements of the Contract Documents.
B. Related Sections:

1. Section 06200 Finish Carpentry.
2. Section 08210 Wood Doors
3. Section 09900 Painting.

1.02 REFERENCES
A. American National Standards Institute (ANSI)

1. ANSI A199.1 Specification for Plywood Grading
B. American Society for Testing and Materials (ASTM)
1. ASTM A153 Specification for zinc coating (hot dip) on iron

and steel hardware.
C. The applicable provisions of the following standards publications and
codes shall apply throughout the rough carpentry works:

1. EWA The Engineered Wood Association.

2. WWPA Western Wood Products Association.

3. AFPA American Forest and Paper Association.

4. AWPA American Wood Preservers Association and

with the applicable lumbermen's association
rules under which each species of lumber is
produced.

5. PS Product Standards.

1.03 SUBMITTALS
A. Wood Treatment Data: Submit to the Engineer details of chemical
treatment manufacturer's instructions for handling, storing, installation and
finishing of treated material:

1. Preservative Treatment: For each type specified, include
certification by treating plant stating type of preservative solution
and pressure process used, net amount of preservations retained
and conformance with applicable standards.

2. For water-borne treatment include statement that moisture content
of treatment materials was reduced to levels indicated prior to
shipment to project sit.

B. Fire Retardant Treatments Data: Include certification by treating plant that
treated material complies with specified standard and other requirements.

1.04 DELIVERY, STORAGE AND HANDLING
A. Keep tough carpentry work dry during delivery, storage and installation,
and until finish is applied and building is enclosed. Prove for air
circulation in stacks of lumber and plywood.

PART 2 PRODUCTS
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2.01

2.02

2.03

LUMBER

A

General: Lumber species equivalent to those specified and having
equivalent appearance and fiber bending stresses, will be considered as
acceptable.

General Framing: 1200f (8.3 MPa); any species, unless otherwise shown
and described.

Grounds, Nailers, Blocking, Furring: Softwood No.1 Common; Douglas
fir, southern Pine or Cedar. Hardwood; economy grade teak.

Lumber Grading: Comply with "Simplified Practice Recommendations
PS-20, American Softwood Lumber Standards, by J.S. Department of
Commerce, and with applicable lumbermen's association rules under
which each species of lumber is produces.

Grade Marking: Each piece of lumber shall be grade marked identifying
mill and grading agency and signifying that lumber conforms to type, size,
grade and seasoning provisions of the rules under which it was graded.
Sizes and Patterns: Provide lumber which is dressed and surfaced four
sides (S4S) and worked to such patterns as shown or specified.
Dimensions designate the finished dress size of the item.

Moisture Content: Provide lumber which has been seasoned by air drying
or kiln drying to a moisture content no to exceed 18%.

PLYWOOD

A

B.

C.

Backing and Flooring: Interior type, Standard Grade C-D (Plugged);
Douglas Fir.

Plywood Grading: Comply with Product Standard PS.1, "Construction and
Industrial Plywood", or ANSI A199.1 .

Certification and Marking: The producer shall include a Certificate of
Inspection with each shipment. Grade mark each panel in compliance with
applicable standards of Product Standards PS.1 .

Moisture Content: Provide plywood which has been seasoned by air
drying or kiln drying to a moisture content not to exceed 18%.

MISCELLANEOUS MATERIALS

A

Fasteners and Anchorages: Provide size, type, material and finish as
indicated and as recommended by applicable standards, complying with
applicable federal Specifications for nails, staples, screws, bolts, nuts,
washers and anchoring devices. Provide metal hangers and framing
anchors of the size and type recommended by the manufacturer for each
use including recommended nails.
1. Where rough carpentry work is exposed to weather, in ground
contact, or in area of high relative humidity, provide fasteners and
anchorages with a hot-dip zinc coating (ASTM A153).

2.04 PRESERVATIVE TREATMENT

A.

B.

Wood to be treated: Members embedded in or in contact with concrete,
masonry and plaster and as shown or noted on the Drawings.

Preservative Material: Water-borne preservative material as listed in
AWPA Standard C-1 and C-2 for moderate leaching conditions which is
not corrosive to metal and is paintable.
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C. Treatment: Pressure treat in a closed retort by vacuum-pressure process in
compliance with AWPA C-2 and AWPA C-9 for plywood.
D. Do not use creosote preservative.

2.05 FIRE RETARDANT TREATMENT

A. Where fire-retardant treated wood (FRTW) is indicated, pressure
impregnate lumber and plywood with fire-retardant chemicals to comply
with AWPA C-20 and C-27, respectively, identify "FRTW" lumber with
appropriate classification marking of Underwriters Laboratories, Inc., U.S
Testing, Timber Products Inspection or other testing and inspection
agency acceptable to authorities having jurisdiction.

B. Size wood before treatment so that minimum cutting will be required after
treatment.

PART 3 EXECUTION
3.01 EXAMINATION
A. Examine substrates, adjoining construction, and conditions under which
the work is to be installed and do not proceed with the work until
unsatisfactory conditions detrimental to the proper and timely completion
of the work have been corrected.
B. Whenever rough carpentry is fitted to other work, obtain measurements of
such other work; verify dimensions shown and the shop drawing details.

3.02 ROUGH FRAMING

A. Frame to fit closely, and set accurately to required lines and levels; secure
rigidly in place in accordance with details and good practice.

B. Use plastic shims for leveling wood members on concrete or masonry,
unless otherwise described.

C. Cut and fit to accommodate other work as required and in neat
workmanlike manner.

D. Provide framing members of sizes and spacing shown or comply with
recommendations of "Manual for House Framing” of National Forest
Products Association (NFRA).

3.03 BLOCKING AND NAILERS
A. Provide blocking and nailers between framing members and at masonry,
concrete or steel as shown or required for fastening work of other trades.

3.04 GROUNDS
A. Provide grounds for securing wood trim and other items form to shapes as
shown and cut as required for true line level of work to be attached.
B. Size: 38mm wide and of thickness required to finish flush with surface of
finishes or as shown or required.
C. Install rigidly, true to line, and dimension.

3.05 BACKING
A. Apply plywood backing in accordance with the recommendations of the
Engineered Wood Association.
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3.06 REPAIR OF TREATED WOOD SURFACES
A. Apply heavy brush coat of same wood preservative material to surface
exposed by sawing, cutting or drilling.
B. Apply heavy brush coat of same fire retardant chemicals to any surface
which are cut after treatment.

3.07 PAINTING
A. Refer to Section 09900 "Painting” for finish painting of rough hardware
and ferrous metal.
B. Paint fireproofed wood as per painting schedule immediately after
installation (at least first coat).

END OF SECTION
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SECTION 06200
FINISH CARPENTRY

PART 1 - GENERAL
SCOPE OF WORK

1.01

1.02

1.03

1.04

A

Furnish all labor, materials, equipment and incidentals required and install
finish and architectural carpentry work which is exposed to view non-
structural, and not specified as part of other sections.

RELATED WORK

A. Section 06100 Rough Carpentry
B. Section 06410 Custom Cabinets
C. Section 06420 Wood Veneer

D. Section 08210 Wood Doors

E. Section 09900 Painting

REFERENCES

A

American National Standards Institute

1. ANSI A135.4 Basic Hardboard

2. ANSI A208.1 Mat Formed Wood Particleboard

ASTM E84 — Test Method for Surface Burning Characteristics of Building
Materials.

AWP (American Wood Preservers Association) C2 — Lumber, Timbers,
Bridge Ties and Mine Ties — Preservative Treatment by Pressure
Processes.

. AWPA (American Wood Preservers Association) C20 — Structural

Lumber Fire Retardant Treatment by Pressure Process.

HPMA (Hardwood Plywood Manufacturer's Association) HP — American
Standard for Hardwood and Decorative Plywood.

NEMA (National Electric Manufacturer's Association) LD3 — High
Pressure Decorative Laminates.

NHLA (National Hardwood Lumber Association)

NWWDA (National Wood Window and door Association) 1.S.4 — Water
Repellant Preservative Treatment for Millwork.

AWI (Architectural Woodwork Institute)

American Softwood Lumber Standard — Voluntary Product Standard - PS
1 — Construction and Industrial Hardwood

American Softwood Lumber Standard — Voluntary Product Standard -PS
20 - PS 20 — American Softwood Lumber Standard.

SUBMITTALS

A.
B.

Submit under provisions of Section 01330.

Shop Drawings: Indicate materials, component profiles, fastening
methods, jointing details, accessories, fixing location of each item,
dimensioned plans and elevations to a minimum scale of (1.5).

Wood Treatment Data:  Submit chemical treatment manufacturer's
instructions for handling, storage, installation, and finish of treated
material.

. Fire — retardant treatment data for wood material: Submit fire retardant

treatment impregnated by pressure process to reduce combustibility
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1.05

1.06

1.07

1.08

1.09

includes certification by the treatment plant that treated wood materials in
compliance with requirements.

Provide instructions for attachment hardware, and finish hardware.
Samples: Submit two (2) samples of finish plywood, (200x150mm) in
size illustrating wood grain and specified finish.

Submit two (2) samples of wood trim (300mm) long.

Submit two (2) samples of wood veneer faced pariel products
(200x150mm).

nm

o

QUALITY ASSURANCE

A. Perform work in accordance with AWI (Architectural Woodwork Institute)
, Premium quality.

B. Factory-mark each piece of lumber and plywood with type, grade, mill and
grading agency identification, except omit marking from surfaces to
receive transparent finish, and submit mill certificate that materials has
been inspected and graded in accordance with requirements if it cannot be
marked on a concealed surface.

C. Fire-retardant marking: Mark each unit of fire-retardant treated lumber
and plywood with classification marking of Underwriters Laboratory Inc.,
or other testing and inspecting agency acceptable to authorities having
jurisdiction. Place marking on surfaces, which will not be exposed after
installation.

QUALIFICATIONS

A. Manufacturer Qualifications:  Firms with ten years experience in
successfully producing finishes woodwork similar to that indicated for this
project, with sufficient production capacity to produce required units
without causing delay in the work.

B. Installer Qualifications: Arrange for installation of finishes wood works
by a firm having (10) ten years experience and that can demonstrate
successfully an experience in installing finishes woodwork items similar in
type and quality to those required for this project.

DELIVERY, STORAGE AND HANDLING

A. Protect finish carpentry materials during transit, delivery, storage and
handling to prevent damage, soiling and deterioration.

B. Do not deliver finish carpentry materials until painting, wet work, grinding
and similar operations which could damage carpentry material, and that,
soil or deteriorated woodwork have been completed in installation areas.
If, due to unforeseen circumstances, finish carpentry materials must be
stored in other than installation areas, store only in areas meeting
requirements specified for installation areas.

C. Protect work from moisture damage.

FIELD MEASUREMENTS
A. Verify that field measurements are as indicated on shop drawings and
instructed by the manufacturer.

COORDINATION
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A.

Coordinate the work with plumbing and electrical rough-in, installation of
associated and adjacent components.

1.10 WARRANTY

A.

Submit a written warranty executed by the Contractor and
Supplier/installer against failure occurring in woodworks. Upon
notification of any failure within the warranty period, make the necessary
repairs and replacements including the removal and replacement of work
superimposed over the woodworks, at the convenience of the Employer
and to complete works in accordance with the Contract Documents and
approval of the Engineer.

The warranty period for woodworks shall be four (4) years after the date of
defects liability period.

PART 2 - PRODUCTS
201 LUMBER MATERIALS

A

Softwood Lumber: Comply with PS20, and with applicable grading rules
of the respective grading and inspecting agency for the species and product
indicated, maximum moisture content of eight (8) percent.

. Hardwood Lumber: Graded in accordance with AWI Premium maximum

moisture content of eight (8) percent, with vertical grain, of quality
suitable for transparent finish.

2.02 SHEET MATERIALS

A

B.
C.

Softwood Plywood: Comply with PS 1 Grade C-D, Graded in accordance
with AWI Custom, lumber core.

Block board : comply with specification.

Hardwood plywood: Graded in accordance with AWI Premium, lumber
core, type of glue recommended for application.

Wood Particleboard: Comply with AWI standard, composed of wood
chips, medium density, made with high waterproof resin binders, of grade
to suit application, sanded faces.

Hardboard: Pressed wood fiber with resin binder, standard grade, and
smooth two sides.

2.03 PLASTIC LAMINATE MATERIALS

A

B.

Plastic Laminate: comply with AWI, color and surface texture as selected
by The Engineer.

Laminate Backing Sheet: Solid core high pressure decorative laminated
sheets, matching in color and pattern selected by the Engineer, produced
under trade names of Formica Corp., Laminex Group or equal and
approved and comply with NEMA LD-3 BK20 backing grade,
undecorated plastic laminate.

2.04 ADHESIVE

A.

Adhesive: Type recommended by AWI to suit application.

2.05 FASTENERS
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2.06

2.07

2.08

A. Fasteners and anchorages: Provide nails, screws and other anchoring
devices of the type, size, material and finish required for application
indicated to provide secure attachment, concealed where possible.

1. Where finish carpentry is exposed on exterior or in areas of high
relative humidity, provide fasteners and anchorages with a hot
dipped zinc coating (ASTM A153).

B. Concealed Joint Fasteners: Threaded steel.

ACCESSORIES

A. Lumber for Shimming, and Blocking: Softwood lumber.

B. Plastic Edge Trim: Extruded flat shaped, smooth finish, self locking
serrated tongue, of width to match component thickness, color as selected.

C. Float Glass: Clear, top quality: (6mm) thick minimum.

D. Primer: alkyd primer sealer type.

E. Wood Filler: solvent or Qil base as suitable, tinted to match surface finish
color.

WOOD TREATMENT PROCESSES

A. Preservative treatment: Following basic fabrication, provide 3 minute dip
treatment of finish carpentry items indicated to receive preservative
treatment in five (5) percent solution of pentach lorophenol, with vehicle
which will not interfere with finish application and will produce minimum
effect upon appearance. Apply brush coat on surfaces cut after treatment.

B. Fire-retardant treated wood (FRTW): Where wood is indicated as FRTW,
provide materials complying with applicable standards for pressure
impregnation with fire-retardant chemicals and with following
requirements.

1. AWPA standard for lumber: AWPA C20 except as otherwise
indicated.

2. Surface burning characteristics: Provide materials with surface
burning characteristics not exceeding those indicated below when
tested in accordance with ASTM EB84 for not less than standard
time period (10 minutes).

Flame spread Index :25

FABRICATION

A. Fabricate to AWI Premium.

B. Fabricate woodwork to dimensions, profiles and details indicated.

C. Shop assembles work for delivery to site, permitting passage through
building openings.

D. Fit exposed sheet material edges with (9.5mm) matching hardwood

edging. Use one piece for full length only.

Cap exposed plastic laminate finish edges with plastic trim.

Shop prepares and identifies components for book match grain matching

during site erection.

G. When necessary to cut and fit on site, provide materials with ample
allowance for cutting. Provide trim for scribing and site cutting.

nm
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H. Apply plastic laminate finish in full uninterrupted sheets consistent with
manufactured sizes. Fit corners and joints hairline, secure with concealed
fasteners.

I.  Apply laminate backing sheet to reserve side of plastic laminate finished
surfaces.

2.09 SHOP FINISHING

A. Sand work smooth and set exposed nails and screws.

B. Apply wood filler in exposed nail and screw indentations.

C. On items to receive transparent finishes, use wood filler which matches
surrounding surfaces and of types recommended for applied finishes.

D. Finish work in accordance with AWI — Section 1500 Applicable System.

E. Seal, and varnish semi-exposed to view surfaces. Brush apply only.

F. Seal surfaces in contact with cementitious materials.

2.10 FORMING PATTERNS
A. Form patterns for indicated items as shown on the drawing.
B. Wood to be engraved and burned to form patterns as detailed on drawings
by qualified and approved man.
C. Provide polished brass nails and sheets to form patterns as shown on the
drawings.

PART 3 - EXECUTION
3.01 EXAMINATION
A. Verify adequacy of backing and support framing.
B. Verify mechanical, electrical, and building items affecting work of this
section are placed and ready to receive this work.

3.02 INSTALLATION
A. Install work in accordance with AWI Premium Quality Standard.
B. Set and secure materials and components in place, plumb and level.
C. Carefully scribe work abutting other components, with maximum gaps of
(Imm). Do not use additional overlay trim to conceal larger gaps.

D. Install hardware in accordance with manufacturer's instructions.

3.03 SITE APPLIED WOOD TREATMENT
A. Apply preservative treatment in accordance with manufacturer's
instructions.
B. Brush applies two coats of preservative treatment on wood in contact with
cementitious materials.
C. Allow preservative to dry prior to erecting members.

3.04 ADJUSTING
A. Replace finish carpentry that is damaged or does not comply with
requirements. Finish carpentry may be repaired or refinished if work
complies with requirements and shows no evidence of repair or
refinishing. Adjust joinery for uniform appearance.
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3.05 CLEANING
A. Clean finish carpentry on exposed and semiexposed surfaces. Touch up
factory-applied finishes to restore damaged or soiled areas.

END OF SECTION
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SECTION 06410
CUSTOM CABINETS/TABLES

PART 1 - GENERAL
1-01 SUMMARY.

A. Section Includes:

1. Custom cabinetwork

2. Cabinet hardware
3. Counter tops
4. La. Benches.
5. Under benches cabinets
6. Fume cupboards.
7. Laboratory Tables.

Related sections

1. Section 05500 Metal Fabrication.
2. Section 06100 Rough Carpentry.
3. Section 06200 Finish Carpentry.

4. Section 06420 Wood Veneer

5. Section 09900 Painting.

1-02 QUALITY ASSURANCE
A. Standards
1. Unless otherwise specified on drawings, manufacture millwork in accordance
with W.I.C. Custom Grade, per the "Woodwork Institute of California Manual" of
Millwork, latest edition.
2. Each unit of casework shall bear the WIC Certified Compliance Grade Stamp
indicating specified grade and, by completion of the job, WIC Certified Compliance
Certificates shall have been issued by a WIC licensee certifying that the products
furnished fully meet the requirements for the specified grade.
B. Acceptable fabricators and installers with minimum 5 years experience in similar
works.
C. References
Comply with applicable provisions of the following:
FS MM-L-736 - Lumber, Hardwood
FS M M M-A- 130 - Adhesive, Contact
NEMA LD3 - High Pressure Decorative Laminates
PS 1 - Construction and Industrial Plywood
PS 20 - American Softwood Lumber Standard
PS 51 - Hardwood and Decorative Plywood
PS 58 - Basic Hardboard

NoohkowbhE

1-03 SUBMITTALS
A. Make submittals for approval in accordance with the provisions of Section 01330.

1. Shop drawings :Include materials, component plans, profiles and elevations,
fastening methods, assembly methods, joint details, accessory listings, hardware
schedule and schedule of finishes.
2. Samples Submit samples of materials and finish.
3.  Certification Submit WIC certified compliance certificates prior to
installation.
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1-04 PRODUCT DELIVERY
Deliver materials under cover and store in dry, clean area as directed. Do not store
materials in damp, unheated spaces.

1-05 MOCKUP
Prepare a mockup when called for in the contract documents. Provide full size base
cabinet and upper cabinet of each counter type indicated, in specified finish with
hardware installed. Units will be examined to ascertain quality and conformity to WIC
standards and will establish a minimum standard of quality for this work. Approved
units may be used as part of the work.

1-06 GUARANTEE/WARRANTY
A. Provide a written guarantee in the name of the Owner.
B. Guarantee shall provide for making good or replacing, at no cost to the Owner,
cabinetwork, and finish carpentry items specified herein which exhibit defects in
material and workmanship within a minimum period of 2 years from end of defects
liability period.

PART 2 - PRODUCTS
2-01 ACCEPTABLE MANUFACTURERES
A Manufacturer with experience in similar products and approved by the Engineer.

2-02 WOOD
A. Exposed woods
1.  Exposed solid wood members, face frames, and like items.
Species called for on drawings.
2. Exposed shelving Furnish with face plys in species and type of wood trim as
called for on drawings.
3.  block board for cabinets of 22mm thickness .
B. Unexposed woods For enclosed shelving and backs of cabinets, furnish rotary cut
Douglas Fir A-A or A-B grade. Edge band shelves..
Refer to schedule at the end of this specification

2-03 LAMINATED PLASTIC WORK
A. Plastic laminate for exposed faces and edges 1.6mm. general purpose
(standardgrade)
1. Color and finish

Solid color, patterned or woodgrain, as called out in the contract documents, or if

not called out, as selected by LMMS.
B. Plastic laminate panel construction

1. Core Flakeboard, U.S. Plywood Novoply, Weyerhauser Timblend, or
approved equivalent particle board,18 mm thick.
2. Backing sheet 5mm. standard backing/balancing sheet.
3.  Adhesive As approved by laminated plastic manufacturer for veneering
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plastic sheet to core.
C. Interior finish of plastic laminate cabinets
Provide Refinished particle board with finished edges at all exposed interior
surfaces of the cabinets and shelves.
1. Acceptable products
Kortron - Champagne Melamine - Almond
D. Countertops
No-drip bullnose edge and integral coved splash

2-04 ACCESSORIES

A. Adhesive: Contact adhesive to suit application.

B. Fasteners: Size and type to suit application.

C. Bolts, Nuts, Washers, Lags, Pins, and Screws: Of size and type to suit
application.

D. Concealed Joint Fasteners: Threaded steel.

E. Grommets: Metal material for cut-outs.

2-05 FINISH HARDWARE
A. Provide finished hardware for casework and cabinets as shown on drawings and as
required to fully complete the work. Use commercial quality hardware suitable for
the purpose intended. The hardware listed below is to be used unless otherwise
called out on the drawings or supplemental specifications. The finish of all cabinet
hardware should harmonize and be uniform in appearance.

1. Concealed cabinet door hinges

2. Pulls
Finish: as called out on the drawings or as selected from available finishes (use two pulls
for drawers over 600mm wide)

3. Drawer slides : As required for drawer depth
Finish: (use two slides for doors over 600mm. wide).

4, Shelf standards and brackets

Shelf span not to exceed 760mm Mount shelf standard flush with exposed face of cabinet
interior surface.

2-06 FABRICATION

A. Design

All cabinets shall be flush overlay construction.

B. Wood casework fabrication
1. Fit shelves, doors, and exposed edges with 10mm matching hardwood edging.
Use full length pieces only.
2. Door and drawer fronts shall be 18mm  thick.

3. Accurately machine materials in all of their parts and perform as much work
as may be necessary to secure accurate and tight fit and smooth finish in accordance
with specified standards. Form joints tight to conceal shrinkage. Set up frames under
pressure for at least 12 hours. Use hardwood dowels. Conceal all fastenings.

4, Machine sand and scrape exposed surfaces. Material showing burns, plane
marks, sander waves, rough or raised grain, or other defects will be rejected. Ease
exposed edges.
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E.

C.

Laminated plastic casework fabrication
1.  Apply plastic to cores with adhesive under pressure, and keep in press until
adhesive has set. Contact methods without pressure will not be accepted. Apply edge
laminates first. Provide backing laminate plastic work.
2. Apply plastic laminate finish in full uninterrupted sheets. Make corners and
joints hairline, slightly beveling arises. Locate counter butt joints a minimum of two
ft. from sink cutouts.
3. Cap exposed plastic laminate edges with material of the same finish and
pattern.
4. Apply laminate backing sheet to reverse side of plastic laminate finished
surfaces.

D. Metal countertop fabrication

1.Pressure glue metal countertop surfaces to the plywood core backing with invisible
butt joints.

2. Make cutouts for plumbing fixtures, inserts, appliances, outlet boxes, and other
fixtures and fittings in the shop. Verify locations of cutouts from onsite dimensions.
Seal contact surfaces of cut edges.

E. Hardware installation

1. Shop assemble casework for delivery to site in units easily handled and to permit
passage through building openings. Assemble as fully as possible at the mill.

2. When it is necessary to cut and fit casework on site, fabricate with ample
allowance for cutting. Provide trim for scribing and site cutting.

Countertops:
If countertops used in lab. counters, it should be anti-acid .

PART 3-EXECUTION

3-01 INSPECTION

Verify adequacy of backing and support framing in the field prior to installation.

3-02 INSTALLATION
A. Set and secure casework in place rigid, plumb, and level.

B.

C.

Use fixture attachments designed for concealed mounting for wall mounted
components.

Use threaded steel concealed joint fasteners to align and secure adjoining cabinet
units.

D. Carefully scribe casework that is against other building materials, leaving gaps of

0.8mm. maximum. Do not use additional overlay trim for this purpose.
Secure counter bases to floor using appropriate angles and anchorages.
Counter-sink anchorage devices used to wall mount components at exposed
locations, and conceal with solid plugs of species to match surrounding wood.
Finish flush with surrounding surfaces.

3-03 ADJUSTING AND CLEANING

A. Adjust doors, drawers, hardware, fixtures, and other moving or operating parts to
function smoothly and correctly.
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B. Clean casework, counters, shelves, hardware, fittings, and fixtures.

END OF SECTION
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SECTION 06420
WOOD VENEER

PART 1 GENERAL
1.01 SUMMARY
A. Section includes shop fabricated a finished wood veneer skirting.
B. Related sections:
1. Section 06200 - Finish Carpentry.
2. Section 09900 - painting.

1.02 REFERENCES
A. American National Standards Institute (ANSI)
1. ANSI A208 — Mat-formed wood particleboard.
B. American Society for Testing and Materials (ASTM)
1. ASTM E84 - Standard test method for surface burning
characteristics of building materials.
2. ASTM C475 — Standard specification for joint compound and joint
tape for finishing Gypsum Board.
C. Architecture Woodwork Institute (AWI)
1. AWI - Quality standards illustrated.
D. Hardwood Plywood and Veneer Association (HPVA) — North America
1. HPVA HP-1 — American national standard for hardwood and
decorative plywood.
E. APA - The engineered wood association (The leading resource for
information about engineered wood product)
1. APA/EWA PS1 — Volunteer product standard for construction and
industrial plywood.
F. Woodwork Institute for California
1. WIC manual of millwork.

1.03 SUBMITTALS

A. Submit under provisions of Section 01330.

B. Shop drawings: submit detailed shop drawings indicated materials,
surface graining elevations of sheet paneling, fastening methods, joining
method, and interruptions to other work, to minimum scale of 1:5.

C. Product data: Submit data on fire retardant treatment materials and
application instructions by item and location when specified in this
section.

D. Samples:

1. Submit two sample of finished paneling 500x 500mm in size
illustrating wood gain and specified finish.
2. Submit two sample of wood trim 250 x 150mm.

1.04 QUALITY ASSURANCE
A. Paneling: In accordance with AWI architectural woodwork quality
standards, premium grade.

1.05 QUALIFICATIONS
A. Fabricator: Company specializing in fabricating products specified in this
section with minimum five (5) years experience.
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1.06 PRE-INSTALLATION MEETINGS
A. Section 01315 — project meetings.
B. Convene minimum two weeks prior to commencing work of this section.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Section 01600 — Materials and equipments.
B. Protect work from moisture damage.

1.08 ENVIRONMENTAL REQUIREMENT

A. Section 01600 — Materials and equipments.

B. Do not install paneling when temperature or humidity conditions may have
a detrimental affect on paneling.

C. Maintain temperature humidity conditions within ranges recommended by
AWI.

D. Allow materials to acclimate to temperature and humidity conditions
recommended by AWI for minimum of 48 hours prior to installation.
Maintain same conditions during and after installation.

1.09 FIELD MEASUREMENTS
A. Verify field measurements prior to fabrication.

1.10 COORDINATION
A. Section 01310 Project coordination.
B. Coordinate locations and requirement for blocking and backing for
supports and attachment of work of this section.

PART 2 PRODUCTS
2.01 WOOD VENEER FACED PANELING
A. Fabricator:

1. The Contractor shall submit to the Engineer the names of two
manufacturers and their products which will be acceptable under
this section. Approval of the manufacturer or product must be
obtained before proceeding with associated work.

2.02 COMPONENT

A. Provide materials that comply with requirements of the AWI and WIC,
quality standards for quality grade specified, unless otherwise indicated.

B. Softwood lumber: NIST PS20: Graded in accordance with AWI IlI
premium: maximum moisture content of 6 percent.

C. Hardwood lumber: Graded in accordance with AWI premium: maximum
moisture content 6 percent.

D. Softwood plywood APA/EWA PS1 Grade C-D: Graded in accordance
with AWI premium.

E. Hardwood plywood: HPVA HP-1 Grade: Graded in accordance with
AWI premium.

F. Joint sealant: shall be comply with ASTM C475, reinforcing tape, joint
compound adhesive and water.
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2.03

2.04

2.05

2.06

2.07

G. Medium Density Fiberboard (MDF): Graded in accordance with ANSI
A208.2, Grade MD.

ACCESSORIES

A. Adhesive: Type recommended by AWI manufacturer to suit application.

B. Wall adhesive: Solvent release, cartridge type, compatible with wall
substrate, capable of achieving durable bond.

C. Fasteners: Of size and type suit application: Finish in concealed
application.

D. Concealed joint fasteners: Threaded steel.

E. Primer: Alkyd primer sealer type.

F.  Wood filler: Solvent base, tinted to match surface finish color.

G. Fire retardant treatment: chemical treated and pressure impregnated;
capable of providing maximum flame spread/smoke development in
accordance with ASTM E48.

FABRICATION

A. Fabrication to AWI premium standard, of flush design.

B. Shop prepares and identifies sheets for gain matching during site erection.

C. Prepare panels for delivery to site, permitting passage though building
openings.

D. Fit exposed sheet material edges with matching veneer edging. Use one
piece for full length only.

E. Wood Moisture Content: Comply with requirements of the referenced
quality standard for wood moisture content in relation to ambient relative
humidity during fabrication and in installation areas.

WOOD TREATMENT PROCESSES

A. Fire retardant (FR-S Type): Chemically treated and pressure
impregnated; capable of providing a maximum flame spread/smoke
development rating in accordance with ASTM E84.

SHOP TREATMENT OF WOOD MATERIALS

A. Shop pressure treat:  Wood materials requiring UL fire rating,
preservatives to concealed wood blocking.

B. Provide UL approved identification on fire retardant treated material.

C. Deliver fire retardant treated materials cut to required sizes. Minimize
field cutting.

SHOP FINISHING

A. Sand work smooth and set exposed nails and screws.

B. Apply wood filler in exposed nail and screw identations.

C. Seal and varnish internal exposed to view and semi-concealed surfaces.
Brush applies only.

PART 3 EXECUTIONS

3.01 EXAMINATION
A. Verify adequacy of backing and support framing.
Schools for a Knowledge Economy Project Wood Veneer
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3.02 INSTALLATION

A. Install work in accordance with AW1 custom quality standard.

B. Set and secure materials and components in place, plumb and level.

C. Scribe work abutting other component to AW1 tolerance with maximum
and consistent gaps of 1mm, do not use additional overlay trim to conceal
larger gaps.

Coordinate installation of blocking behind paneling.
Install component trim with screws.
Install paneling with screws with blind fasteners.
Preparation for site finishing.
1. Site finishing: Refer to section 09900.
2. Before installation, prime paints surface of items or assemblies to
be in contact with cementitious materials.

®mMmo

3.03 SCHEDULES

A. Walnut Skirting:
1. Description: Porcelain skirting.
2. Size: 100mm high x 5mm thickness American walnut for skirting.
3. Length: variable size.
4. Skirting fixings: adhesive type.

END OF SECTION
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SECTION 06610
SOLID SURFACING COUNTERTOPS - WASH TROUGH
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Acrylic solid surfacing countertops.
The solid surface wash trough is designed for wall mounting and in a range of

standard or special lengths.

1.2 RELATED SECTIONS

A. Section 06100 — Rough Carpentry

B. Section 06615 — Solid Surfacing Fabrications
C. Section 07920 — Joint Sealants

1.3 REFERENCES

A. ANSI 2124 — Plastic Fixtures

B. ANSI/ICPA SS-1 — Performance Standard for Solid Surface Materials

C. ANSI/NEMA LD 3 — High Pressure Decorative Laminates

D. ASTM D 256 — Standard Test Methods for Determining the Izod Pendulum
Impact Resistance of Plastics

E. ASTM D 570 — Standard Test Method for Water Absorption of Plastics

F. ASTM D 638 — Standard Test Method for Tensile Properties of Plastics

1.4 SUBMITTALS
A. Comply with Section 01330— Submittal Procedures
B. Product Data: Submit manufacturer’s product data, including fabrication and
installation instructions
C. Shop Drawings: Submit fabricator/installer’s shop drawings, including plans,
elevations, sections, and details, indicating:

1. Dimensions, tolerances, materials, components, attachments, fabrication,
edge treatment, corners, location of seams, overhangs, backsplashes, and
inlays

2. Locations and sizes of cutouts and holes for items to be installed in
countertops

3. Locations and sizes of blocking, supports, and reinforcements to support
countertops
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D. Samples: Submit manufacturer’s samples of solid surfacing material in each
color and finish.

E. Manufacturer’s Certification: Submit manufacturer’s certification that solid
surfacing material and adhesives comply with specified requirements.

F. Fabricator/Installer’s Certification: Submit fabricator/installer’s certification
by manufacturer. G. Care and Maintenance Instructions: Submit
manufacturer’s care and maintenance instructions, including cleaning and
repairing instructions.

G. Warranty: Submit manufacturer’s standard warranty.

1.5 QUALITY ASSURANCE
A. Fabricator/Installer’s Qualifications:

1. Fabricator/installer regularly engaged, for preceding 5 years, in fabrication
and installation of solid surfacing countertops of similar type to that
specified.

B. Pre-installation Meeting:

1. Schedule pre-installation meeting before start of installation of solid
surfacing countertops.

2. Require attendance of parties directly affecting work of this section,
including contractor, architect, fabricator/installer, and manufacturer’s
representative.

3. Review examination, installation, adjusting, cleaning, protection, and
coordination with other work.

1.6 DELIVERY, STORAGE AND HANDLING
A. Deliver solid surfacing countertops to site in accordance with manufacturer’s
instructions.
PART 2 PRODUCTS
A. refer to drawings for details.
2.3 ACCESSORIES

A. Adhesives: Compatible with solid surfacing countertops

2.4 FABRICATION

A. Follow instructions in manufacturer’s Fabrication and Installation Manual.

Schools for a Knowledge Economy Project Solid Surfacing Countertops
Phase 3 / Package 2 06610



Engicon 162

PART 3 EXECUTION
3.1 EXAMINATION
A. Examine areas to receive solid surfacing Wash Trough.
B. Verify surfaces to support Wash Trough are clean, dry, flat, level, plumb,
stable, rigid, and capable of handling the weight.
C. Notify Architect of conditions that would adversely affect installation or
subsequent use.

D. Do not begin installation until unacceptable conditions are corrected.

3.2 INSTALLATION

A. Install Wash Trough in accordance with manufacturer’s instructions at
locations indicated on the drawings.

B. Acclimate solid surfacing Wash Trough to room temperature before
installation.

C. Install Wash Trough level, plumb, square, true to line, and without warp.

D. To install the wash trough first locate the supplied metal wall mounting
brackets. The brackets should be fixed to the wall so that the trough is
mounted at the required height.

E. Fixings for the brackets should be heavy duty and suitable for the wall
construction to which the wash trough is being mounted. The brackets should
be fixed one at either end. Depending on the length of the trough, there may be
more than two brackets supplied. Additional brackets, if supplied, should be
placed off-centre to the trough so as to avoid the waste outlet.

F. The underside of the wash trough is bonded to 18mm thick plywood.

G. After fixing the brackets the trough should be mounted to the brackets and
secured to the underside of the wash trough using wood screws, into the
plywood.

H. The length of the woodscrews does not exceed the thickness of the metal
bracket plus the 18mm thickness of the plywood.

I.  Apply “grip-fill” or another similar building adhesive to the back of the trough
S0 as to provide additional strength to the mounting. After installation the joint
between the trough and the wall should be sealed with a waterproof sealant.

J. Install solid surfacing countertops with 2.5mm gap for every 3m of material

when surface is enclosed between 2 walls or other obstructions.
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K. Do not install mechanical fasteners directly into solid surfacing countertops.

L. Install joint sealants as specified in Section 07920.

3.3 Adjusting
A. Repair minor damages to finish in accordance with manufacturer’s
instructions and as approved by Architect.
B. Remove and replace damaged solid surfacing countertops that cannot be
successfully repaired, as determined by Architect.

3.4 Cleaning

A. Clean solid surfacing countertops promptly after installation in accordance

with manufacturer’s instructions.

3.5 Protection

A. Protect installed solid surfacing countertops from dirt, stains, scratches, and
damage during construction.

B. Do not use installed solid surfacing countertops as work surfaces during
construction.

End of Section

Schools for a Knowledge Economy Project Solid Surfacing Countertops
Phase 3 / Package 2 06610



Engicon 164

DIVISION 7

THERMAL AND MOISTURE PROTECTION
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SECTION 07130
SHEET WATERPROOFING

PART 1 - GENERAL
1.01 SUMMARY
A. Section Includes: Membrane waterproofing associated with work in
accordance with the requirements of the Contract Documents. Work
includes but is not limited to the following:
1. Basement and water tank walls.
2. Roofs.
3. Round Gravel.
B. Related Section
1. Section 03300 Cast-in-Place Concrete
2. Section 02720 Aggregate Base Coarse.
3. Section 07210 Building Insulation

1.02 REFERENCES
A. American Society for Testing and Materials (ASTM):
1. ASTM D146-90 Test Method for Sampling and Testing
Bitumen- Saturated Belts and Woven.
Fabrics for Roofing and Waterproofing.

2. ASTM D4258-83(R92) Practice for Surface Cleaning Concrete
for Coating.

3. ASTM D5385-93 Test Method for Hydrostatic Pressure
Resistance of Waterproofing
Membranes.

4. ASTM D3767-03 Practice for Rubber/MMeasurement of
dimensions.

5. ASTM D412-98 Test Methods for Vulcanized Rubber and
Thermpplastic Elestromers/ MTension.

6. ASTM D882-02 Test Methods for Tensile properties of
Thin Plastic Sheeting.

7. ASTM D570-98 Test Method for Water absorption of
plastics.

8. ASTM D903-98 Test Method for peel stripping strength
of Adhesive Bonds.

9. ASTM E154-99 Test Methods for water vapor Retarders

used in Contact with Earth under
Concrete Slabs, on walls, or as Ground
Cover.
B. National Roofing Contractors Association (NRCA) (U.S.A.
1. Roofing and Waterproofing Manual 3 Edition, NRCA 1990.
2. Waterproofing and Dampproofing Manual NRCA 1990.

1.03 SUBMITTALS
A. Product Data: Submit to the Engineer for his approval in accordance with
the requirements of the Contract Documents, manufacturer's specifications
and installation instructions for the membrane waterproofing system and
other data to show compliance with the Contract Documents.

1.04 QUALITY ASSURANCE
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1.05

1.06

1.07

Manufacturer Qualification

1. The manufacturer shall provide evidence indicating that the
specified materials have been successfully utilized on work of a
similar scope to that shown and specified for this Project. The
system examples cited shall have been completed and in use for
minimum five (5) years without any evidence of failure.

Installer Qualification:

1. Membrane waterproofing shall be executed by an approved
Specialist with minimum of five (5) years experience in similar
Projects.

Contractor's Review: Before commencing work submit written statement
signed by the Contractor, stating that the Contract Documents for the
membrane waterproofing system have been reviewed with a qualified
representative of the waterproofing materials manufacturer and that he is
in agreement that the selected materials for membrane waterproofing
system are proper, compatible and adequate for the application shown.
Pre-installation Meeting:  Prior to the installation of membrane
waterproofing, meet at the Project Site to review the material selections,
installation procedures and coordination of the work with other trades.
Meeting shall include the Contractor, the Engineer, Manufacturer's
Representatives and any other whose work requires coordination with this
work.

DELIVERY, STORAGE AND HANDLING

A

B.

Deliver materials in manufacturer's unopened containers identified with
name brand, type, grade, class and all other qualifying information.

Deliver bulk materials with a certification from the manufacturer stating
the name, type and grade of each product used. Furnish certificate
accompanying each load (or furnish manufacturer's blanket certificate) for
each bulk product used in the Work.

Store materials in a dry location, in such manner as to prevent damage or
intrusion of foreign matter. Conspicuously mark "Rejected” on materials
which have once been wet or damaged and remove from the job site.

PROJECT CONDITIONS

A

Do not apply membrane waterproofing during inclement weather or when
air temperature is outside the range recommended by the manufacturer.

WARRANTY

A.

Special Project Warranty: Submit a written notorized warranty executed
by the Contractor against leaks occurring in membrane waterproofing
work. Upon notification of any leak within the warranty period, make the
necessary repairs and replacements including the removal and replacement
of work superimposed over the membrane waterproofing, and to the
complete works in accordance with Contract Documents and approval of
the Engineer.

The Warranty period for Membrane Waterproofing shall be five (5) years
after the end of defects liability period.

PART 2 - PRODUCTS
ACCEPTABLE MANUFACTURERS

2.01
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A manufacturer with experience in similar products and approved by the
Engineer.

2.02 MATERIALS
A. Refer to drawings and Bills of Quantities.
B. Refer to the General Technical Specifications for Buildings, the First
Volume of Civil Works and Architectural issued by the Ministry of
Public Works and Housing, Edition 2, 1996- Bill No.9” waterproofing
and damp proofing”

PART 3-EXECUTION
3.01 EXAMINATION
A. Examine all surfaces to which the membrane waterproofing is to be
installed. Do not proceed with the installation until unsatisfactory
conditions have been corrected and approved by the Engineer.

3.02 PREPARATION

A. Clean substrate of debris and deleterious material which would impair the
Work.

B. Do not proceed with membrane waterproofing until all drains, piping,
conduit, vents, ducts and other projections through the substrate have been
installed and protected.

C. Treat external and internal corners of substrate as shown and in
accordance with manufacturer's recommendations.

3.03 INSTALLATION

A. Install membrane in accordance with manufacturer's printed instructions
except as hereinafter specified for all installation procedure.

B. Prime surfaces in accordance with manufacturer's instructions.

C. Follow the recommended technique of the membrane manufacturer for
cleaning, seam, lap and splice areas, for the method and sequence of
forming field joints in the membrane.

D. Flash all pipes, conduits, sleeves, and other projections passing through
membrane waterproofing and provide tight construction throughout.
Use prefabricated boots or field-fabricated boots, fitted coverings, and
other accessories as required.

E. Provide water cut-off's in accordance with the approved membrane
manufacturer's recommendations.

F. Install protection board in accordance with manufacturer's instructions.

G. Upon completion of any portion of waterproofing, immediately cover
that portion with protective covering.

3.04 PROTECTION

A. Protect membrane waterproofing from damage during construction period
so that it will be without any indication of abuse or damage at time of
completion or covering with other materials.

B. Protect the building from damage resulting from spillage, dripping and
dropping of materials. Repair and restore other work damaged during
membrane waterproofing operations.

C. Prevent materials from running into and clogging drains.
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D. Take all necessary precautions against fire and other hazards during
delivery, storage and installation of flammable materials specified herein.
Comply with local ordinances and fire regulations in the installation of
hazardous materials specified or required under this Section.

3.05 Field Quality Control
A. Testing: Fill water in an area selected by the Engineer to a minimum
depth of 50mm. Plug any drains in the area and maintain water level for
a period of 48 hours.

END OF SECTION
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SECTION 07140
COLD FLUID APPLIED WATERPROOFING

PART 1 - GENERAL
1.01 DESCRIPTION
A. General:

Provide cold fluid applied waterproofing in accordance with the
requirements of the Contract Documents. Work includes but is not limited

to the following:
1. Wet areas.

2. External concrete, block walls.
3. Under all structural elements below grade.

B. Related Section
1. Section 03300
2. Section 09300

1.02 REFERENCES

Cast-in-place Concrete
Tiles

A. American Society of Testing and Materials:

1. ASTM C836-89a

2. ASTM D412-92

3. ASTM D4258-83

4. ASTM E96-94

5. ASTM D1475

6. ASTM C661-83

7. ASTM C794

8. ASTM D1640

9. ASTM D903

10. ASTM D1970

11. ASTM D3767

12. ASTM D5295

Specification for High Solid Content, cold
Liquid Elastomeric Waterproofing Membrane.
Test Methods for Volcanized Rubber and
Thermoplastic Rubbers and Thermpolastic
Elastomers.

Practice for Surface Cleaning Concrete for
Coatings.

Test Methods for Water Vapor Transmission or
Materials

Test Method for density of liquid coatings, Ink
and related products.

Test Method for Identation Hardness of
Elastomeric — Type sealant by Means of
Dorometer.

Test Method for  Adhesion-in-Peel  of
Elastrmeric Joint sealants.

Test Methods for drying, curing, or film
formation of Organic Coatings and Room
temperature.

Test Method for peel or stripping strength of
Adhesive Bands.

Specification  for  self-Adhering  Polymer
modified Bituminnes sheet Materials used as
sleep resting underlayment for Ice Dam
Protection.

Practice  for  Rubber/MMeasurement  of
Dimensions.

Guide for preparation of concrete surface for
Adhered (Bonded) membrane water proofing
systems.
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1.03

1.04

1.05

1.06

1.07

SUBMITTALS

A. Manufacturer's Data: Submit to the Engineer manufacturer's
specifications, installation instructions and other data to show compliance
with the Contract Documents.

B. Samples: Submit samples of cold fluid applied waterproofing. Samples
shall be 300mm square, on plywood.

QUALITY ASSURANCE

A. Qualifications

1. The manufacturer shall provide evidence indicating that the
specified materials to be used have been successfully utilized on
work of similar scope to that shown and specified for this Project.
The waterproofing system examples cited shall have been
completed and in use for minimum five (5) years without evidence
of failure.

2. Installer: Cold fluid applied waterproofing shall be executed by an
approved specialist having a minimum of five (5) years successful
experience in the installation of the specified material. Employ
only tradesmen experienced with the installation of the materials
specified.

B. Before commencing Work submit written statement signed by the
Contractor, stating that the Contract Documents for the cold fluid applied
waterproofing materials manufacturer and that he is in agreement that the
selected materials for membrane waterproofing system are proper,
compatible and adequate for the application shown.

DELIVERY, STORAGE AND HANDLING

A. Deliver material in manufacturer's standard unopened packaging, fully
identified.

B. Store materials above grade and protected from the weather, soiling or
damage. Store in accordance with manufacturer's instructions.

PROJECT CONDITIONS
A. Do not apply Waterproofing during inclement weather or when air
temperature is outside the range recommended by manufacturer.

WARRANTY

A. Special Project Warranty: Submit written warranty executed by the
Contractor and installer stating that the waterproofing system installed will
be waterproof and free from defects. Upon notification of any leaks
occurring within the period stipulated, the Contractor shall, repair and/or
replace all defected works and shall carry out all necessary remedies to
such works in accordance with Contract Documents and the approval of
the Engineer .

B. The warranty period for the cold fluid applied waterproofing shall be ten
(10) years after end of defects liability period.

C. The warranty shall be supported by a bank guarantee of the same duration
obtained from a bank approved by the Employer and shall be for the
minimum amount of the value of the works established by a final
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measurement of the same at the Unit Rates contained in the Bills of
Quantities.

PART 2 - PRODUCTS
2.01 MANUFACTURERS
A. Manufacturer with experience in the specified product and approved by the
Engineer.

2.02 MATERIALS
A. Refer to drawings and Bills of Quantities.
B. Refer to the General Technical Specifications for Buildings, the First Volume of
Civil Works and Architectural issued by the Ministry of Public Works and
Housing, Edition 2, 1996- Bill No.9” waterproofing and damp proofing”

PART 3 - EXECUTION
3.01 EXAMINATION
A. Examine the substrates, adjoining construction and the conditions under
which the Work is to be installed. Do not proceed with the Work until
unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Clean and prepare the substrate in accordance with the manufacturer's
instructions.  Grind and fill concrete surfaces as required to meet
tolerances specified by the manufacturer.

B. Apply waterproofing to substrate in accordance with the manufacturers
instructions.

C. Coordinate the installation of waterproofing with floor drains, equipment
bases and other adjacent work. Mask adjacent work to prevent soil
marks.

3.03 INSTALLATION

A. Comply with the waterproofing manufacturer's directions for the mixing,
placing, and finishing.

B. Install and complete the system to assure that no water leakage through the
system occurs.

C. At the start of the installation and periodically as work progresses provide
the services of the manufacturer's technical representative at the job site as
often as deemed necessary by the manufacturer to advise on all phases of
this work.

D. Install the system in accordance with the manufacturer's instructions,
except where more stringent requirements are shown or specified.

E. Install cant strips where shown or recommended by the waterproofing
materials manufacturer.

F. Allow waterproofing to cure properly. During this period block off traffic
and protect waterproofing from physical damage.

3.04 CLEANING AND PROTECTION
A. Protect clean and leave waterproofing to receive subsequent construction.

3.05 FIELD QUALITY CONTROL
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A. Testing:
Fill water in an area selected by the Engineer to a minimum depth of
50mm. Plug any drains in the area and maintain water level for a period
of 48 hours.

END OF SECTION
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SECTION 07210
BUILDING INSULATION

PART 1 GENERAL
1.01 SUMMARY
A. Section Includes: Building insulation in accordance with the requirements
of the contract Documents. Work includes but is not limited to the

following:
1. Extruded polystyrene Insulation exterior walls, soffits, and roof
insulation.

2. Impregnated fiber board.
3. Accessories.
B. Related Sections
1. Section 04220 Concrete Blocks.
2. Section 04450 Natural Stone Work.

1.02 REFERENCES
A. American Society for Testing and Materials (ASTM)

1. ASTM C518-76 Test Method for Steady-State Thermal
Transmission Properties by Means of the Heat
Flow Meter

2. ASTM C558-92 Specification for Mineral Fiber Blanket and Felt
Insulation for Commercial and Industrial
Applications.

3. ASTM C578-92 Specification for Rigid, Cellular Polystyrene
Thermal Insulation.

4. ASTM C612-93 Specification for Mineral Fiber Block and Board
Thermal Insulation.

5. ASTM C653-83 Guide for Determination of Thermal Resistance
of Low-Density Blanket-Type Mineral Fiber
Insulation.

6 ASTM C665-91 Specification for Mineral Fiber Blanket Thermal
Insulation for Light Frame Construction and
Manufactured Housing.

7. ASTM D1621 Test Method for Compressive Properties of
Rigid Cellular Plastics.

8. ASTM D1622 Test Method for Apparent Density of Rigid
Cellular Plastics.
9. ASTM D2842 Test  method for Water Absorption of Rigid

Cellular Plastics.
10. ASTM E84-91a Test Method for Surface Burning Characteristics
of Building Materials.
11 ASTM E96-94 Test Method for Water Vapor Transmission of
Materials.
B. BS (British Standard)
1. BS 3837: Part 2-1990 Expanded polystyrene boards.
Specification for extruded boards.

1.03 SUBMITTALS
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1.04

1.05

1.06

1.07

1.08

A. Product Data: Manufacturer's specifications, standard details and
installation instructions for the types of insulation required.

B. Samples: Submit 300 x 300mm square samples of the types of insulation
required.

SYSTEM DESCRIPTION
A. The insulation shall have a minimum K value of 0.027 W/mat 10°C to
ASTM C518.

B. The insulation shall be vermin proof and contain sufficient fire inhibitors
to achieve a class 1 resistance to surface spread of flame when tested.

C. The insulation shall be water proof and vapor proof.

D. The insulation shall have a minimum compressive strength of 300 Kpa
(3kg/cm?) when tested to ASTM D1621.

QUALITY ASSURANCE

A. Manufacturer Qualification: The products shall be manufactured by a firm
that has specialized in the manufacture of such items of the type specified
for a continuous period of at least five (5) years.

B. Installer Qualification: A firm which has specialized for not less than five
(5) continuous years in applicable type of work. The Contractor shall
submit evidence of compliance with the above requirements to the
Engineer for approval.

DELIVERY, STORAGE AND HANDLING

A. Deliver insulation materials in manufacturer's unopened containers or
packages, fully identified with trade name, type, class and other
identifying information. Store above grade and protect from weather and
damage from any source.

PROJECT CONDITIONS

A. Do not allow building insulation to become wet or soiled. Comply with
other precautions and recommendations of the manufacturer to protect
insulation from deterioration.

B. Examine all parts of the supporting structure or substrate and the
conditions under which the insulation work is to be performed. Do not
proceed with the installation until unsatisfactory conditions have been
corrected in a manner acceptable to the Engineer.

WARRANTY
A. Manufacturers shall provide their standard warranties for products
furnished under this Section of the specification.

PART 2 PRODUCTS

201 ACCEPTABLE MANUFACTURERS
1. A. Manufacturer with experience in the specified product and approved by
the Engineer.

2.02 MATERIALS
A. High Density Rigid Plastic Insulation.
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B.

1. Extruded or injected rigid closed-cell polystyrene foam board with
ship lapped or rebated edges with aluminum foil facing or other
approved vapor barrier where shown, and having the following
properties:

a. Minimum Density: (32-35) kg/m?® according to ASTM D -
1622.

b. 50 mm thick insulation.

c. Five (5) years aged average thermal conductivity of 0.032
W/m. k., when tested at 24°C in accordance with ASTM
Cbh18.

d. Compressive Strength: 300 KPa (3 kg/cm?). average,
when tested according to ASTM D1621

e. Water Absorption: 0.2% average, when tested according
to ASTM D2842.

f. Water Vapor Permeability: 0.79 perm-cm average, when
tested in accordance with ASTM E96.

Miscellaneous Materials/Accessories

1. Adhesive for Bonding Insulation: An adhesive of the type
recommended by the insulation manufacturer.

2. Mastic Sealer: Type recommended by insulation manufacturer for
filling voids in insulation work.

3. Anchors for Insulation: For mineral insulation slabs use special
clips or adhesive as recommended by insulation manufacturer.

2.03 BUILDING PAPER

A

Sealing Tape: Type recommended by insulation manufacturer for
ensuring tight, sealed joints.

PART 3 EXECUTION
3.01 EXAMINATION

A

The installer must examine the substrate and the conditions under which
the insulation is to be installed, and notify the Engineer in writing of any
conditions detrimental to the proper and timely completion of the work.
Do not proceed with work until unsatisfactory conditions have been
corrected in a manner acceptable to the installer.

3.02 INSTALLATION

A.

Comply with manufacturers' instructions for the particular condition of use
and type of insulation in each case. If printed instructions are not
applicable to the condition of use, consult the Engineer for specific
recommendations before proceeding with installation.

. Extend insulation full thickness over entire area to be covered. Unless

otherwise shown. Cut and fit insulation tightly around all obstructions so
that no voids exist in the insulation course. Seal in accordance with
manufacturer's instructions.

Mechanical Attachment:  provide type and spacing of mechanical
anchoring devices as shown and as recommended by the insulation
manufacturer for the thickness and condition of use shown.
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1. For adhesively applied insulation clips, adhesive and spacing of
clips shall be that recommended by the manufacturer for the
condition and substrate indicated.

3.03 LOCATION:
As per drawings.

END OF SECTION
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SECTION 07260
VAPOR RETARDERS

PART 1 GENERAL
1.1 SECTION INCLUDES
A. Reinforced vapor retarders.
B Tape to seal joints
C. Liquid Mastic to repair and patch vapor retarders.
D Pipe boots for sealing penetrations.

1.2 RELATED SECTIONS
A. Section 03300  Cast-In-Place Concrete.
B Section 07130  Sheet Waterproofing.
C. Section 07210  Building Insulation.
D Section 07900  Joint Sealant.

1.3 REFERENCES
1. American Society for Testing and Materials (ASTM):
A. ASTM D 882 - Tensile Properties of Thin Plastic Sheeting; 2001.
B. ASTM D 1709 - Impact Resistance of Plastic Film by the Free-Falling Dart
Method; 2001.
C. ASTM D 2582 - Puncture-Propagation Tear Resistance of Plastic Film and
Thin Sheeting; 2000.
D. ASTM D 3776 - Mass Per Unit Area (Weight) of Woven Fabric; 1996.
E. ASTM D 4833 - Index Puncture Resistance of Geotextiles, Geomembranes, and
Related Products; 2000.
F. ASTM E 96 - Water Vapor Transmission of Materials; 2000.
G. ASTM E 1643 - Installation of Water VVapor Retarders Used in Contact with
Earth or Granular Fill Under Concrete Slabs; 1998.
H.  ASTM E 1745 - Standard Specification for Plastic Water Vapor Retarders
Used in Contact with Soil or Granular Fill under Concrete Slabs; 1997.

1.4 SUBMITTALS

A. Submit under provisions of Section 01330.

B. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

C. Samples: Submit manufacturer's samples of reinforced vapor retarders.

D. Verification Samples: For each product specified, two samples, minimum size

150 mm square, representing actual product, color, and patterns.

1.5 QUALITY ASSURANCE
A Pre-installation Meeting: Conduct a pre-installation meeting two weeks before start of
installation of reinforced vapor retarders. Require attendance of parties directly affecting
work of this section, including Contractor, Architect, and installer. Review installation,
protection, and coordination with other work.

1.6 DELIVERY, STORAGE, AND HANDLING
A, Delivery: Deliver materials to site in manufacturer's original, unopened containers
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and packaging, with labels clearly identifying product name and manufacturer.
B. Storage:
1. Store products in manufacturer's unopened packaging until ready for
installation.
2. Store materials in a clean, dry area in accordance with manufacturer's
instructions.
C. Handling: Protect materials during handling and installation to prevent
damage.

PART 2 PRODUCTS

2.1 ACCEPTABLE MANUFACTURER
A. Manufacturer with experience in the specified product and approved by The
Engineer.

2.2 MATERIAL

Description: Vapour barrier (separation layer polyethylene sheets) 250 micron,
including over lapping at joints, taping of joints, complete as per
drawings.

Location : for Roofs, over Extruded polystyrene Insulation and as per drawings.

2.3 ACCESSORIES

A.  General: Ensure accessories are from same manufacturer as reinforced vapor
retarders.
B.  Mastic Tape: ECC STRIP Tape.

1. Description: Black, double-sided, asphaltic, pressure-sensitive,

mastic tape.

2. Width: 50 mm

3. Thickness: 1.0 mm
C. Liquid Mastic Sealant: ECC Mastic Liquid Patch.
D. Pipe Boots: ECC Pipe SEALS.

PART 3 EXECUTION
3.1 EXAMINATION
A. Examine surfaces and areas to receive reinforced vapor retarders. Notify
Architect in writing defects of work and other unsatisfactory site conditions
that would cause defective installation of vapor retarders. Do not begin
installation until unacceptable conditions have been corrected.
B. Field-verify dimensions of site.
C. Commencement of work will imply acceptance of substrate.

3.2 INSTALLATION

A Install vapor retarders in accordance with manufacturer’s instructions and
ASTM E 1643 for concrete slabs.

B. Install vapor retarders continuously at locations as indicated on the drawings.
Ensure there are no discontinuities in vapor retarders at seams and penetrations.

C. Install vapor retarders in largest practical widths. Membrane to be unrolled
with the longest dimension parallel to the direction of the pour.

D. Ensure surface beneath vapor retarders is smooth with no sharp projections.

E. Join sections of vapor retarders and seal penetrations in vapor retarders with
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mastic tape with a minimum 6-inch overlap. Ensure vapor retarders surfaces to
receive mastic tape are clean and dry.

F. Immediately repair holes in vapor retarders with liquid mastic or vapor barrier
section with mastic tape.
G. Seal around pipes and other penetrations in vapor retarders with pipe boots in

accordance with manufacturer's instructions.

3.3 PROTECTION

A. Protect reinforced vapor retarders from damage until covered by wall finish.

B. Protect reinforced vapor retarders from damage during installation of
reinforcing steel and utilities and during placement of granular materials or
concrete slab.

C. Immediately repair damaged vapor retarders in accordance with manufacturer's
instructions.

END OF SECTION
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SECTION 07900
JOINT SEALANTS

PART 1 GENERAL

1.01 SUMMARY

A. General: This section includes furnishing and installing all joint sealers,
construction sealants, backers and related materials, as schedule d and/or
as called for on Contract documents. It includes sealants for glazing, roof
systems and fire stop systems.

B. Related Section: Refer to the following sections for related work:

1. Section 03300  Cast-In-Place Concrete.
2. Section 04220  Concrete Blocks.
3. Section 07130  Sheet Waterproofing.
4. Section 08110  Steel Doors and Frames.
5. Section 09511  Acoustical Ceiling.
6. Section 09300  Tiles.
7. Section 09900  Painting.
1.02 REFERENCES

A. General Technical Specifications for Buildings, the First Volume of Civil
Works and Architectural issued by the Ministry of Public Works and
Housing, Edition 2, 1996- Bill No.3” Concrete Works”

1.03 DEFINITIONS

A. Sealant Products: Any material with adhesive properties that is used to
fill, seal, waterproof gaps or joints between two surfaces. Sealant products
include sealant, primers and caulk.

B. Type: Defines whether products are premixed or require mixing at job
site.

1.04 SUBMITTALS

A. General: Submit the following in accordance with Conditions of Contract
and Section 01330.

B. Product Data Sheet: Submit manufacturer's catalog data and application
instructions for each material proposed for use.

C. Manufacturer's Certifications: ~ Submit manufacturer's representative
certification that the proposed products are recommended and compatible
with each other and substrates for the intended applications.

D. Material Safety Data Sheets (MSDS): Submit MSDS for joint sealant
products.

E. Sealant Schedule: List type, grade, class, use classification and joint
sealant backing for each proposed sealant system in project.

1.05 QUALITY ASSURANCE

A. Installer Qualifications: Engage an experienced installer who has
completed joint sealant applications similar in material, design and extent
to that indicated for project that have resulted in construction with a record
of successful in-service performance.
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1.06

1.07

1.08

B. Single Source Responsibility for Joint Sealant Materials: Obtain joint
sealant materials from a single manufacturer for each different product
required.

DELIVERY, STORAGE, AND HANDLING

Deliver and store packaged materials in manufacturer's original unopened
containers with seals unbroken and labels intact until time of use. Store
materials off ground and under cover to prevent damage or contamination to
materials by water, freezing, foreign matter or other causes. Promptly remove
from site any materials which show evidence of damage and immediately
make all replacements necessary.

PROJECT CONDITIONS

Environmental Conditions: Do not proceed with installation of joint sealers

under the following conditions.

A. When ambient and substrate temperature conditions are outside the limits
permitted by joint sealer manufacturer or below 4.0 degrees C.

B. When joint substrates are wet due to rain, frost, condensation, or other
causes.

C. When cementitious substrates are not thoroughly cured and dry.

D. When joint substrates contain contaminants or other material which may
interfere with adhesion.

E. When Joint Widths are less than those allowed by joint-sealant
manufacturer for applications indicated.

WARRANTY

A. Installer: Installer's standard form in which Installer agrees to repair or
replace elastomeric joint sealants that do not comply with performance and
other requirements specified in this Section within two (2) years from end
of defects liability period.

B. Manufacturer: Manufacturer's standard form in which manufacturer agrees
to furnish elastomeric joint sealants to repair or replace those that do not
comply with performance and other requirements specified in this Section
within five (5) years from end of defects liability period.

PART 2 PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS
A Manufacturer with experience in similar products and approved by the
Engineer.

2.02 MATERIALS

A. Compatibility: ~ Provide joint sealers, joint fillers and other related
materials that are compatible with one another and with joint substrates
under conditions of service and application.

B. Colors: If not otherwise indicated, or chosen at time of submittals, provide
color of exposed joint sealers to closely match finish color of adjacent
surfaces.

C. Joint Sealer : Polysulphide sealant (One Components) Colour to match
adjacent surfaces, including closed backing cord, water barriers and all
necessary fixing.
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2.03 MISCELLANEOUS MATERIALS

A.

Primer: Provide material recommended by joint sealant manufacturer
where required for adhesion of sealant to joint substrates indicated, as
determined from preconstruction joint sealant-substrate tests and field
tests.

Cleaners for Nonporous surfaces: Chemical cleaners acceptable to
manufacturers of sealants and sealant backing materials, free of oily
residues or other substances capable of staining or harming in any way
joint substrates and adjacent nonporous surfaces and formulated to
promote optimum adhesion of sealants with joint substrates.

Masking Tape: Non-staining, non-absorbent material compatible with
joint sealants and surfaces adjacent to joints.

PART 3 EXECUTION

3.01 PREPARATION

General:  Comply with manufacturer's recommendations and with the

following:

A. Remove all foreign materials from joint substrates which could interfere
with adhesion of joint sealer, including oil, grease, waterproofing, water
repellents, water, surface dirt, and frost.

B. Clean concrete, masonry, and similar porous joint substrate surfaces by
brushing, grinding, blast cleaning, mechanical abrading, acid washing, or
a combination of these methods to produce a clean, sound substrate
capable of developing optimum bond with joint sealers.

C. Remove laitance and form release agents from concrete prior to
installation of sealants.

D. Clean metal, glass, porcelain enamel, glazed surfaces of ceramic tile and
other nonporous surfaces by chemical cleaners or other means which are
not harmful to substrates or leave residues capable of interfering with
adhesion of joint sealers.

E. Prime or seal joint surfaces where recommended by the sealant
manufacturer. Confine primer/sealer to areas of sealant bond; do not
allow spillage or migration onto adjoining surfaces.

3.02 INSTALLATION OF JOINT SEALES

A. General: Comply with joint sealer manufacturer's printed installation
instructions applicable to products and applications indicated, and with
ASTM C 1193 and ASTM C 9109.

B. Backing: Provide backing material in the joint recess whenever necessary
to control the depth of the sealant. One backer rod shall be a minimum of
33% oversized for closed cell and a minimum of 50% oversized for open
cell backer rod.

C. Set joint filler units at depth or position in joint as indicated to coordinate
with other work, including installation of bond breakers, backer rods and
sealants. Do no leave voids or gaps between ends of joint filler units.

D. Install sealant backer rod for liquid-applied sealants, except where shown
to be omitted by the sealant manufacturer for application indicated.
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3.03

. Install bond breaker tape where indicated or where required by

manufacturer's recommendations to ensure that liquid-applied sealants will
perform as intended.

Employ only proven installation techniques, which will ensure that
sealants are deposited in uniform, continuous ribbons without gaps or air
pockets, with complete "wetting” of joint bond surfaces equally on
opposite sides. Fill sealant rabbet to a slightly concave surface, slightly
below adjoining surfaces. Where horizontal joints are between a
horizontal surface and vertical surfaces, fill joint to form a slight cove, so
that joint will not trap moisture and dirt.

. Install liquid-applied sealant to depths shown or, if not shown, as

recommended by the sealant manufacturer but within the following
general limitations, measured at center (thin) section of beads (not
applicable to sealants in lapped joints):
1. For normal moving joints sealed with elastomeric sealants but not
subject to traffic, fill joints to a depth equal to 50% of joint width.
But nether neither more than 13mm deep nor less than 6.5mm
deep.
2. For joints sealed with non-elastomeric sealants and caulking
compounds, fill joints to a depth in range of 75% to 125% of joint
width.

. Spillage: Do not allow sealants to overflow from confines of joints, or to

spill on to adjoining work. Clean adjoining surfaces by whatever means
may be necessary to eliminate evidence of spillage.
1. Do not overheat or reheat hot-applied sealants; discard and do not
use this material.
2. Recess exposed edges of gaskets and exposed joint fillers slightly
behind adjoining surfaces, except as otherwise shown or specified
so that compressed units will not protrude from joints.

CURRING AND PROTECTION

Cure sealants and caulking compounds in compliance with manufacturer's
instructions and recommendations, to obtain high early bond strength, internal
cohesive strength and surface durability. Cure and protect sealants in a
manner which will minimize increases in modulus of elasticity and other
accelerated aging effects. Replace or restore sealants which are damaged or
deteriorated during the construction period.

END OF SECTION
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DIVISION 8

DOORS & WINDOWS
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SECTION 08110
STEEL DOORS AND FRAMES

PART 1 GENERAL
1.01 SUMMARY
A. Section includes: Metal doors and frames in accordance with the
requirements of the Contract Documents, work includes but is not limited
to the following:
1. Flush metal doors.
2. Fire rated doors.
3. Louver doors.
4. Door metal frames.
5. Painting.
6. Installation.
B. Related Section:

1. Section 03300 Casts in Place Concrete.
2. Section 04220 Concrete Blocks.

4. Section 08210 Wood Doors

6. Section 08710 Hardware.

8. Section 09900 Painting.

1.02 REFERENCES
A. American National Standards Institute (ANSI)
1. ANSI A115 Sealer:  Specification for Steel Door and Frame
Preparation of Hardware.
2. ANSI A250.3-93 Test Procedure and Acceptance Criteria for
Factory applies Finish Painted Steel Surface for
Steel Doors and Frames.
B. American Society for Testing and Materials (ASTM)

1. ASTM A36 Specifications for Structural Steel.

2. ASTM A153-82 (R87) Specification for Zinc Coating (Hot dip)
on Iron on Steel Hardware.

3. ASTM A307 Specification for Carbon Steel Externally

Threaded Standard Fasteners.
4. ASTM A366/A366M-91 Specification for Steel, Sheet, Carbon Old-
rolled, Commercial Quality.

5. ASTM A525-93 Specification for General Requirements for Steel
Sheet, Zinc Coated (Galvanized) by the Hot-dip
Process.

6. ASTM A526 Specifications for Steel Sheet, Zinc Coated
(Galvanized) by Hot-dip Process.

7. ASTM A568 Specifications for General Requirements for

Steel, Carbon and High Strength, Low Alloy
Hot Rolled Sheet and Cold Rolled Sheet.

8. ASTM E90 Method for Laboratory Measurement of
Airborne-Sand Transmission Loss of building
Partitions.

9. ASTM E152 Methods for Fire Tests of Door Assemblies.

10. ASTM E414 Classification for Determination of Sound

Transmission Class.
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C. The Applicable provisions of the following standard, publications, codes
and specifications shall apply throughout the metal door and frames work:

1. National Association of Architectural Metal Manufacturers
a. Metal Finishes Manual for Architectural and Metal

Products 1988.
2. National Fire Protection Association
a. NEPA 80-92 Fire Doors and Windows.
b. NEPA 105-93 Installation of Smoke Control Door
Assembling.
3. Steel Door Institute
a. SDI 105-91 Recommended Erection Instruction for
Steel Frames.
B SDI 108-90 Recommended Selection and usage
Guide for Standard Steel Doors.
c. SDI 111 Series IHIA-1IIF Recommended Details, Steel
Doors and Frames.
d. SDI 112-89 Galvanized Standard Steel Doors and
Frames.
e. SDI 117-88 Manufacturing  Tolerances  Standard
Steel Doors and Frames.
f. SDI 118-76 Basic Fire Door requirements.

1.03 SUBMITTALS

A. Product Data: Submit to the Engineer for review in accordance with the
requirements of the Contract Documents copies of manufacturer's
specifications for fabrication and shop painting, and instructions for
installation of hollow metal doors and frames substantiating that products
comply with requirements.

B. Shop Drawings: Submit to the Engineer, in accordance with the
requirements of the Contract Documents for the 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 accessory items required for installation. Submit manufacturer's
technical product data substantiating that products comply with
requirements.

1. Provide schedule of doors and frames using same reference
numbers for details and openings as those on contract drawings.

2. Indicate coordinate of glazing frames and stops with glass and
glazing requirements.

C. Sample: Submit to the Engineer, in accordance with the requirements of
the Contract Documents, 450 x 600mm cut-away sample doors of each
type specified or required, with provisions for lockset and a pair of hinges
and corner section of door frame.

D. Certificate: For door assemblies submit manufacturer's certification
stating that each door and frame assembly has been constructed to conform
design, materials, fire-rating and construction equivalent to requirements
of the specification.

1.04 QUALITY ASSURANCE
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A. Manufacturer Qualifications: Provide doors and frames manufactured by
a firm specializing in the production of hollow metal work.

B. Regulatory Requirements for Fire-Rated Assemblies: Provide fire rated
openings where indicated on the intended Contract Drawings, with
specified rating doors having appropriate frames of the type of
accommodate hardware specified and meet local code requirements. The
certificate shall be provided from the local authorities to conform the
requirements. Submit manufacturer's certification that each door and
frame assembly has been constructed to conform to design, materials and
construction equivalent to requirements for the rating assemblies or
products or units tested in accordance with ASTM E152 standards.

C. Provide doors and frames complying with steel door institute
"Recommended Specification: Standard steel doors and frames"
ANSI/SD1-100 and ANSI/SD1 A151.1-1987 and as herein specified.

1.05 DELIVERY, STORAGE AND HANDLING
A. Protect hollow metal units from damage during transit, storage and
installation. Tool marks, rust, blemishes and any other damage on exposed
surfaces will not be acceptable. Store material in a dry location, off the
ground and in such a manner as to prevent deterioration.

1.06 PROTECTION AND CLEANING
A. Upon completion of installation, clean exposed surfaces as recommended
by manufacturer and leave ready for final painting.
B. Protect units during construction period so that they show no signs of
deterioration, use or damage at time of Substantial Completion.

1.07 WARRANTY

A. Special Project Warranty: Submit a written warranty executed by the
Contractor, manufacturer and installer, agreeing to repair or replace
components or entire units which fail in materials or workmanship within
the specified warranty period. Failures include, but are necessarily limited
to structural failure including excessive deflection, excessive leakage or air
infiltration, deterioration of metals, metal finishes and other materials
beyond normal weathering and defects in hardware, weather-stripping and
other components of work.

B. Warranty period for steel doors and frames shall be five (5) years after the
end of defects liability period.

PART 2 PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS
1. Manufacturer with experience in the specified product and
approved by The Engineer.

2.02 MATERIALS
A. Refer to drawings and Bills of Quantities.

B. Cold-rolled Sheet Steel: ASTM A366 and A568, free from scale,
pitting or other defects, stretcher leveled for doors.
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2.03

K.

Galvanized Sheet Steel: ASTM A526, galvanized in accordance with
ASTM A525, Coating Designation G90 (275 g/sq.m) zinc coating,
phosphatized, stretcher leveled for doors.
Supports and Anchoring Devices: Structural steel, ASTM A36; or sheet
steel, ASTM A366 cold-rolled or ASTM A569 hot rolled and ASTM
A153, Class B.
Filler:  Sound deadening and heat-retarding mineral fiber insulating
material.
Fasteners: Galvanized or cadmium plated steel,
1. Bolts and Nuts: ASTM A307, Grade A
2. Expansion Bolts: FS FF-S-325, Group Ill, expansion shield (self-
drilling tubular expansion shell bolt anchors)> Type | or 2 with
galvanized bolts.
3. Machine Screws: FS-FF-S-92, Carbon steel, Type Il cros-
recessed, design I or 1l recess, style 2c flat head.
Sheet Steel Primers: One of the following primers compatible with the
finish and intended service. Refer to Section 09900- "Painting".
4. FS TT-P-57 Type | (Oil/Alkyd, Zinc Chromate, Iron Oxide base).
5. FSTT-P-57 Type Il (Alkyd, Zinc Chromate, Iron Oxide base).
6. FS TT-P-86 Type Ill (Alkyd, Red Lead base).
7. FS TT-P-664 (Rust-inhabiting, lacquer-resisting, Zinc Chromate,
Iron Oxide base).

. Galvanized Steel Primer: FS TT-P-641 Type Il (Alkyd, Zinc Dust-Zinc

Oxide).

Weather/Acoustic Seals: Neoprene.

Smoke Steel: Hot smoke seal of chemically insert highly stable
expandable graphic strip of 12.7mm wide x 0.04mm thick with multi-
directional expansion.

Hollow Frame Grount: Cement and sand (1:3).

FABRICATION

A

Fabricate doors, louver doors and frames to the design and dimensions
shown in accordance with the shop practices. Unless otherwise shown,
fabricate doors and panels to a thickness of min 45mm. Take field
measurements where coordination with adjoining work is necessary.

Make hollow metal work strong, neat in appearance and free from defects.
Reinforce corners of doors as required to prevent twisting or sagging.
Form exposed surfaces free from warp, wave and buckle, with all corners
square, unless otherwise shown. Form moulded members straight and
true, with joints coped or mitered, well formed, and in true alignment.
Dress welded joints on exposed surfaces smooth so they are invisible after
finishing.

Provide undercuts and clearances for doors as required and for rated doors
and panels within the limitations established by the authority having
jurisdiction. Prepare doors and frames to receive weather seals and
acoustic seals shown on specified. Drop seals to face uniformly across
door width. End pivot type not to be use.

Provide a full miter continuously welded on back side at frame corners
and stops with edges straight and true. Grind welds smooth and flush on
exposed surfaces.
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Accurately machine, file and fit exposed connections with hairline joints
unless otherwise shown.

Conceal fastenings unless otherwise shown. Countersink exposed screws
using flat, Philips head screws.

Conform to the requirements of the "Structural Welding Code" of the
American Welding Society for the welding of steel. Provide welds of
adequate strength and durability.

2.04 DOOR STEEL FRAME

- Powder coated steel frames, color as approved by the Engineer.
Refer to drawings for details.

2.05 FLUSH DOORS

A. Refer to drawings and Bills of Quantities.

B. Provide flush closure at the top of exterior doors. Weld inverted steel
channels to both outer sheets to form integrally with edge construction of
door.

C. Round stiles for double-swing doors. Provide an overlapped steel astragal
welded to the active leaf for pairs of exterior doors and pairs of fire doors,
unless otherwise shown.

D. Mortise, reinforce, drill and tap doors at factory to receive mortise type
hardware in accordance with the contract hardware schedule, Fire Alarm
System specifications and templates. Provide reinforcing, drill and tap for
doors to receive surface applied hardware, except at push plates and
kickplates provide reinforcing only. Use steel secured by spot welding as
reinforcement. Hardware reinforcement shall be as follows:

1. Hinge reinforcements: 5 x 38 x 225mm.

2. Lock front reinforcement: 5mm thick by size as required by
hardware manufacturer.

3. Lock reinforcement units: 12 gauge (2.6mm) by size as required
by hardware manufacturer.

4. Closer reinforcement: 12 gauge (2.6mm) one-piece channel by size
as required by hardware manufacturer.

5. Other hardware reinforcements: As required for adequate strength
and anchorage.

6. In lieu of reinforcement specified, hardware manufacturers
recommended reinforcing units may be use.

2.06 DOOR LOUVERS

A. Provide minimum 20 gauge (0.85mm) steel louvers of type shown with
frame.

B. Where noted or where required for fire rating by codes or by authorities
having jurisdiction, provide louvers with operable blades and fusible links.

2.07 METAL DOOR FRAMES
A. Refer to Drawings for details.
2.08 WEATHER/ACOUSTIC SEALS
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A. Comply with the Specifications for hollow metal door frames, and form to
the profiles shown to receive weather seals and acoustic seals.

B. Install seals in single lengths for each side with uniform exposure of
10mm, using adhesive and other attachments as detailed and as
recommended by the seal manufacturer.

2.09 SHOP PAINTING

A. Clean, treat and paint surfaces of fabricated hollow metal work, inside and
out, whether exposed or concealed in the construction.

B. Thoroughly clean all metal surfaces of loose scale, shavings, fillings, dirt
and other deleterious materials by use of wire brushes or other effective
means. Remove grease and oil by one of the methods specified in SSPC-
SP-1-63 "Solvent Cleaning". Fill as required to seal seams in edges.

C. Apply two (2) coats of metal primer to all reinforcement and attachment
steel and framing which will be in contact with masonry or concrete.

D. Chemically treat surfaces with phosphate compound to assure maximum
paint adhesion. Apply a sufficient number of coats of an approved enamel
filler, baked on, to obtain uniformly smooth exposed surfaces. In addition,
apply one coat of light-colored primer, baked on, to both inside and
outside surfaces. Touch-up surfaces having runs, smears or bare spots.

E. Provide minimum mil thicknesses of coatings as recommended by the
paint manufacturer.

2.10 FINISH HARDWARE
A. Finish hardware generally for all types of doors is specified in Section
08710 "Hardware".

2.11 SOURCE QUALITY CONTROL
A. Test: Provide hollow metal doors and frames for fire rated openings
manufactured by a firm whose units are inspected and tested for fire rated
doors. By a nationally recognized independent testing and inspection
agency acceptable to authorities having jurisdiction.

PART 3 EXECUTIONS
3.01 EXAMINATION
A. Examine all supports for fixing on drawings at actual time of fixing on site
and ensure that all are satisfactory and completely adequate. Report any
deficiencies to the Engineer.
B. Assure that frame openings correspond to dimensions of frame furnished.
C. Check that surfaces to contact frame are free of debris.

3.02 INSTALLATION

A. Install hollow metal units in accordance with manufacturer's instructions
and final shop drawings. Fit doors to frames and floors with proper
clearances and to achieve the maximum operational effectiveness and
appearance of each unit.

B. Set hollow metal frames at locations shown, in perfect alignment and
elevation, plumb, level, straight, true and free from rack. Brace frames to
prevent displacement.
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3.03

3.04

3.05

Extend frame anchorages below fills and finishes, except over membrane
waterproofed areas. Anchor bottom of frames to floors with anchor bolts
or with power driven fasteners. Coordinate the installation of built-in
anchors for wall and partition construction as required with other work.
After wall construction has been completed, remove temporary braces,
including spreaders at base of 3 sided frames. Leave surfaces smooth and
undamaged.

Apply hardware in accordance with hardware manufacturer's instructions
and fully co-ordinate with him in making the necessary door and frame
preparations for and fixing all hardware. Drill and tap metal door and
frames for machine screws as required and do not use self-tapping sheet
metal screws. Anchor transom panels in place with concealed fasteners.
Adjust door installation to provide uniform clearance at head and jambs,
and to contact stops uniformly. Remove and replace doors which are
found to be warped, bowed or otherwise damaged and cannot be properly
fitted in frames.

Remove hardware before painting and refix after painting of doors is
completed. Adjust and lubricate hardware for proper operation at
completion and throughout the Contract Defects Liability Period, and
instruct Employer's staff in the proper maintenance and adjustment of all
hardware supplied.

TOLERENCES

A

Maximum Diagonal Distortion: 1.5mm measured with straight edge,
corner to corner.

ADUSTING AND CLEANING

A
B.

C.

Adjust hardware to smooth and balanced door movement.

Upon completion of installation clean exposed metal surfaces as
recommended by manufacturer and leave ready for final painting.

Protect doors and frames during construction period so that they will be
without any indication of deterioration use or damage at time of substantial
completion.

SCHDULE.
General: Refer to Door Schedule and Drawings.

END OF SECTION
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PART 1 -

SECTION 08210
WOOD DOORS

GENERAL

1.01 SCOPE OF WORK

A

Furnish all labor, materials, equipment and incidentals required and install
flush wood doors, decorative flush doors, interior doors, fire rated doors
and wood frames including shop finishing as required and specified
herein.

1.02 RELATED WORK
A. Section 06100 Rough carpentry.
B. Section 06200 Finish carpentry.
D. Section 08110 Steel Doors and Frames.
E. Section 08710 Hardware.
F. Section 09900 Painting.

1.03 REFERENCES

A

ululle

American National Standards Institute ANSI A135.4 Basic Hardboard.

B. ASTM E162 Methods of Fire Tests of Door Assemblies
C.

ASTM E413 Classification for Determination of Sound Transmission
class

AWI — Quality Standards of the Architectural Woodwork Institute.

HPMA HP Hardwood and Decorative Plywood.

MEMA (National electric Manufacturers Association ) LD3 — High

Pressure Decorative Laminates.

G. NFPA 80 Fire doors and Windows.
H.
l.
J.

NFPA 252 Standard Method of Fire Tests for Door assemblies.
UL 10B Fire Tests of Door Assemblies.
Wamock Hersey Certification Listings for Fire Doors.

1.04 SUBMITTALS FOR REVIEW
A. Section 01330 Submittals Procedures for submittals.
B. Product Data Indicate door core materials and construction; Veneer

C.

species, type and characteristics.
Shop Drawing Illustrate door opening criteria, elevations, sizes, types
swings, factory machining criteria, factory finishing criteria, identify
coutouts of each door elevation of each kind of door, details of
construction. Location and extent of hardware blocking, fire rating, and
other pertinent data.

D. Samples: Submit one (1) sample of wooden door for each type of door

(120x80cm) in size cut from bottom corner of door, showing finish and
color with provisions of lockset and pair of hinges.

Certificate: Submit manufacturer's certification stating that door is
incompliance with specified requirements including of those of referenced
standards.

Manufacturer's Installation Instructions:  Indicate special installation
instructions.

1.05 QUALITY ASSURANCE
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A. Perform work in accordance with AWI Quality Standard Section 1300.
Premium Grade. Maintain one (1) copy on site.

B. Finish doors in accordance with AWI Quality Standard Section 1500.

C. Manufacturer:  Company specializing in manufacturing the products
specified in this section with minimum five (5) years experience.

1.06 DELIVERY, STORAGE, AND PROTECTION

A. Accept doors on site in manufacturer's packaging. Inspect for damage.

B. Protect doors with resilient packaging. Do not store in damp or wet areas;
or in areas where sunlight might bleach veneer. Seal top and bottom edges
if stored more than one week. Break seal on site to permit ventilations.

PART 2 -PRODUCTS
2.12 ACCEPTABLE MANUFACTURERS
2. Manufacturer with experience in the specified product and
approved by The Engineer.

201 MATERIALS

A. Types of doors, sizes, hardware, glazing and details: refer to doors
schedule and hardware schedule.

2.02 ADHESIVE
A. Facing Adhesive should be waterproofed.

2.03 FABRICATION
A. Fabricate non-rated Doors: in accordance with AWI Quality Standards
requirements.
B. Astragals for Double Doors: Treated wood, T shaped, overlapping and
recessed at face edge, specifically for double doors.
C. Sound Rating for Single door Leaf and Frame Assembly. ASTM E413.
Minimum STC 35.
Provide lock blocs edge and top of door for closer for hardware
reinforcement.
Vertical Exposed Edge of Stiles: Hardwood for transparent finish.
Fit door edge trim to edge of stiles after applying veneer facing.
Bond edge banding to cores.
Factory machine doors for finish hardware in accordance with hardware
requirements and dimensions. Do not machine for surface hardware.
I. Factory fit doors for frame opening dimensions identified on shop
drawings.
J. Cut and configure exterior door edge to receive recessed weather stripping
devices.
K. Provide edge clearances in accordance with AWI 1600.

o

Tomm

2.04 DOOR FINISH
A. Doors finish as per doors schedule.

A.01 PRE-FITTING AND PREPARATION FOR HARDWARE
A. Pre-fit and pre machine wood doors at factory.
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B. Comply with tolerance requirements of the manufacturer’s for pre-fitting.
Machine doors for hardware requiring cutting of doors.
PART 3 - EXECUTION
3.01 EXAMINATION
A. Verify that opening sizes and tolerances are acceptable.
B. Do not install doors in frame openings that are not plumb or are out-of-
tolerance for size or alignment.
C. Contractor shall verify all dimensions in field & submit shop drawings to

the Engineer, showing all such verification for approval.

3.02 INSTALLATION

moow»

F.
G.

Install doors in accordance with manufacturer's instructions.

Trim non-rated door width by cutting equally on both jamb edges.

Trip door height by cutting bottom edges to a maximum of 19mm.
Machine cut for hardware.

Coordinate installation of doors with installation of frames specified in
Section 08110 and hardware specified in Section 08710.

Coordinate installation of glass and glazing.

Install door louvers plumb and level.

3.03 INSTALLATION TOLERANCES
A. Conform to the manufacturer’s requirements for fit and clearance

tolerances.

3.04 ADJUSTING
A. Adjust door for smooth and balanced door movement.

B. Adjust closer for full closure.
END OF SECTION
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SECTION 08310
ACCESS DOORS AND PANELS

PART 1 - GENERAL
1.01 SUMMARY
A. Section Includes: Access panels and frames shown on the drawings or inferable there
from and/or specified in accordance with the requirements of the contract documents.

Work includes but is not limited to the following:
1. Access doors and frames.

2. Fixing.
B. Related Sections:
1. Section 05500 — Metal Fabrication
2 Section 08210 — Wood Doors
3. Section 08710 — Door Hardware.
4 Section 09900 — Painting.

1.02 REFERENCES
A. ASTM (American Society for Testing and Materials).

1. ASTM A36 / A36M - 08 Standard Specification for Carbon
Structural Steel.

2. ASTM A666 - 03 Standard Specification for Annealed or Cold-

Worked Austenitic Stainless Steel Sheet, Strip, Plate, and Flat Bar.

3. ASTM B209 - 07 Standard Specifications for Aluminum and
Aluminum-Alloy Sheet and Plate.

1.03 SUBMITTALS

A. Product: Manufacturer's technical data and installations for each type of access door
assembly, including setting drawings, templates, instructions and directors for
installation of anchorage and devices.

B. Shop Drawings: Submit shop drawings to the Engineer in accordance with Contract
Documents. Include showing joinery details, frames, and installation of customized
access doors and frames, including details of each frame type, elevations of door
design types, anchorage and accessory items.

C. Sample: Submit to Engineer sample 600 x 600mm square showing edges, faces, joinery
and material qualities of each type.

1.04 QUALITY ASSURANCE

A.  Single-Source Responsibility: Obtain access door for entire project from one source
from a single manufacturer.

B. Coordination: Furnish inserts and anchoring devices that must be built into other work
for installation of access doors. Coordinate delivery with other work to avoid delay.

1.05 DELIVERY, STORAGE AND HANDLING

A. Protect access panel units from damage, storage and installation. Tool marks, rust,
blemishes and any other damage on exposed surfaces will not be acceptable. Store
material in a dry location off the ground and in such a manner as to prevent
deterioration.

1.06 PROTECTION AND CLEANING

A. Upon completion of installation, clean exposed surfaces as recommended by
manufacturer and leave ready for final painting.

B. Protect units during construction period so that they show no signs of deterioration use

Schools for a Knowledge Economy Project Access Doors and Panels
Phase 3 / Package 2 08310



Engicon 196

or damage at time of substantial completion.

PART 2 PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS
A. Manufacturer with experience in the specified product and approved by the
Engineer.

2.02 MATERIALS

A. Access Door and Frame
1. Steel plates, shapes and bars: ASTM A36/A.
2. Stainless Steel: ASTM A666 Type 304 and 316
3. Aluminum sheet: ASTM B 209

B. Locking Devices: Provide one locking device per access door and furnish two special
keys per lock.

C. Galvanized steel access panel with frames and hardware, including steel sections
supports, ironmongery, fittings and fixings, painting; as shown on drawings
800x800mm for water tank.

2.03 FABRICATION

A. General: Furnish each access door assembly manufactured as an integral unit, complete
with all parts and ready for installation.

B. Fabrication: Fabricate frames and doors as per details and dimensions shown on the
drawings to match with surrounding finishes.

PART 3-EXECUTION
3.01 PREPARATION
A. Coordinate installation with work of other trades.

3.02 INSTALLATION

A. Set frames accurately in position and securely attach to supports with face panels
plumb or level in relation to adjacent finish surfaces.

B. Access panel shall have uniform gap of not more than 3mm on all four sides with the
adjoining finished surface.

3.03 ADJUSTING AND CLEANING

Adjust hardware and panels after installation for proper operation.
Remove and replace panels or frames that are warped, bowed or otherwise
damaged.

© >

END OF SECTION
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PART

SECTION 08333

COILING DOORS AND GRILLES

1- GENERAL

1.01 SUMMARY

A. Section Includes: Overhead coiling door shutters and grills in accordance with the

1.
2.
3.

requirements of the Contract Documents. Work includes but is not limited to the
following:

Electrically operated commercial security Roller Grille.
Coordination with the work of other sections.
Installation.

B. Related Sections:

1. Section 05500 Metal fabrication

2. Section 08110 Steel Doors And Frames
2. Section 09900 Painting

3. Electrical Section

1.02 REFERENCES:

A. American Society for Testing and Materials (ASTM):

1.

2.
3.

ASTM A90: Test Method for Weight of Coating on Zinc Coated (Galvanized) Iron
or Steel Articles.

ASTM A153: Specification for Zinc Coating (hot-dip) on Iron and Steel Hardware.
ASTM A446-89: Specification for steel sheet, zinc-coated (Galvanized) by
the Hot-dip Process, Structural (Physical) Quality.

ASTM A525-83:  Specification for General Requirements for steel sheet, zinc
coated (Galvanized) by Hot-dip Process.

ASTM B221-85:  Standard Specification for Aluminum and Aluminum- Alloy
Extruded Bars, Rods, Wire, Slopes and Tubes.

1.04 SUBMITTALS

A. Product Data Submit to the Engineer for information only in accordance with the

B.

requirements of the Contract Documents copies of manufacturer's specifications
and installation instructions for each type of rolling shutters and grilles to show
compliance with these Specifications.

Shop Drawings Submit to the Engineer in accordance with the Contract Documents
detailed drawings of special components required for the proper installation
including anchoring and supporting systems. Prepare details at 1:5 minimum scale
as approved by the Engineer and show details of adjacent wall and ceiling finishes.

Samples: Submit to the Engineer in accordance with the Contract Documents
samples of each curtain slat. Engineer’s review of samples shall be for design, color,
texture and pattern only. Compliance with all other requirements is the exclusive
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responsibility of the Contractor.

D. Operating and Maintenance Manuals: Submit to the Engineer manufacturer’s
operating and maintenance manuals, including parts lists and all other information
needed for proper operation and maintenance of rolling shutters.

E. Certificate: Submit manufacturer’s certification stating that security roller grill
comply with specified requirements including of those of referenced door
standards.

1.05 QUALITY ASSURANCE

A. Installer Qualifications: Rolling grills shall be installed in place and in full
operative condition by an installer having a minimum of Five (5) years experience
of similar works to those specified in this Project.

B. Requirements of Regulatory Agencies: All work shall be in accordance with the
requirements of the authorities having jurisdiction and all applicable codes, rules
and regulations, and ordinances.

1.06 DELIVERY STORAGE AND HANDLING

A. Deliver rolling grill shutters and accessories completely identified for installation
procedure. Use care in handling to prevent damage. Store all equipment clear of ground
and protected from damage and deterioration.

1.07 WARRANTY
A. Special Project Warranty: Submit a written warranty executed by the Contractor
agreeing to repair or replace components or entire units which fail in materials or
workmanship within the specified warranty period. Failure includes, but is not
necessarily limited to, structural failure including excessive deflection, failure of

electrical components, deterioration of metals, metal finishes, and other materials
beyond normal weathering.

B. Warranty period for security roller grill units shall be Five (5) years after the date of
defect liability period.

PART 2 - PRODUCTS
2.01 MATERIALS
A. Refer to doors schedule for details.
2.02 HARDWARE

A. All rolling doors shall be lockable with proprietary locking system which shall be
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keyed into the buildings master keying system. Submit to Engineer the proposed
locking system for approval.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine supports provided by others at time of bidding and again before installation
and ensure that they are adequate. Report any deficiencies to the Engineer.

3.02 INSTALLATION

A. Install door and operating equipment complete with necessary hardware, jamb and
head mold strips, anchors, inserts, hangers, equipments and supports all in
accordance with final shop drawings and manufacturer's instructions.

3.03 DEMONSTRATION

A. Upon completion of the roller grille and doors installation and a minimum of one
month before substantial completion and as a condition of their acceptance,
demonstrate to the Engineer's satisfaction that the doors operate smoothly, lock
securely and have been properly installed.

3.04 CLEANING AND PROTECTION

A. Following complete installation of each rolling grille and door, clean surfaces, joints
and bearings of unit in accordance with manufacturer's instructions; lubricate as
recommended by manufacturer. Protect each rolling shutter during construction
period from weathering, deterioration or damage from any source so that it will be
without any indication of use or damage at the time of completion of the Works.

END OF SECTION
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PART 1 -

SECTION 08520
ALUMINUM WINDOWS

GENERAL

1.1  SECTION INCLUDES

1.

Aluminum framed single/double glazed sliding/Hinged /fixed windows
system.

RELATED SECTIONS

1. Section 05500 Metal Fabrications.

2. Section 08110 Steel Doors and Frames.
3. Section 08710 Hardware.

4. Section 09300 Tiles.

REFERENCES

1.

2.

4.

5.

ASTM E90 - Standard Test Methods for Laboratory Measurement of
Airborne Sound Transmission Loss of Building Partitions.

ASTM E283 — Standard Test Method for Determining the Rate of Air
Leakage Through Exterior Window, Curtain Walls, and Doors Under
Specified Pressure Differences Across the Specimen.

ASTM E 330 — Standard Test Method for Structural Performance of
Exterior Windows, Curtain Walls, and Doors by Uniform Static Air
Pressure Difference.

ASTM E 547 — Standard Test Method for Water Penetration of Exterior
Windows, Curtain Walls, and Doors by Cyclic Static Air Pressure
Differential.

ASTM F 588 — Standard Test Methods for Measuring the Forced Entry
Resistance of Window Assemblies, Excluding Glazing Impact.

SUBMITTALS

1.
2.

Submit under provisions of Section 01330.

Test Reports:  Submit certified independent laboratory test reports
verifying compliance with all test requirements and structural calculations
prepared by approved structural engineer and indicating adequacy of all
installed materials to meet the uniform and structural load requirements.
Provide manufacturer's installation instructions, and include maintenance
information on regular cleaning and stain removal.

Shop Drawings: Submit shop drawings, showing anchors, glalzing details,
hardware, operators and other components not included in manufacturer's
standard data.

QUALITY ASSURANCE

1. Manufacturer Qualifications:  Minimum ten (10) years experience
producing aluminum windows.

2. Installer Qualifications: Use installers that are experienced and skilled in
the installation of aluminum windows of the type specified.

3. Field Sample: Provide a Field Sample for evaluation of surface
preparation techniques and application workmanship.

A. Do not proceed with remaining work until workmanship, color, and
sheen are approved by Engineer.
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B. Test Procedures: Test shall be in accordance with ASTM E 283
and E 330.

1. Air Infiltration (perform before water test).

2. Uniform load deflection Test.

3. Uniform load structural Test.

DELIVERY, STORAGE, AND HANDLING
1. Deliver windows to project site in undamaged condition; handle windows
to prevent damage to components and to finishes.
2. Store products in manufacturer's unopened package store in an area
that is protected from the elements, in a manner recommended by the
products manufacturer until ready for installation.

WARRANTY
1. Provide written ten (10) years warranty signed by manufacturer that
products are free of material or manufacturing defects. Defects are defined
to include uncontrolled leakage of water, corner or joint failure, and
abnormal aging or deterioration.
2. Include repair or replacement of defective units for ten (10) years from end
of defects liability period.

PART 2 - PRODUCTS

MANUFACTURERS
A. Manufacturer with experience in the specified product and approved by the
Engineer.

MATERIALS

A. Details: Refer to windows schedule, hardware schedule and detailed
drawings for full details.

B. Thermal Insulated Sliding Window System
With 120 mm (double track) basic frame depths

Design features:

Designed as a sliding construction with two guide

tracks.

Vent profiles and tandem rollers for vent weights of up to 150 kg /
300kg must be used.

The fixed glazing is fitted in the outer frame / vent frame.
The bottom, replaceable tracks are made of stainless steel. In the joint area,
the outer frames have plastic cover profiles.

Vent profiles can have structural reinforcements to suit requirements.
Glass thicknesses from 8 mm to 32 mm can be used.

The frame connections of the outer frame and vent profiles are made with
precision corner cleats.

Profile basic depths:

Outer frame 120 mm
Vent frame 50 mm
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Profile face widths:
Outer frame, side and
top 17
mm Outer frame,
bottom

17 mm
Vent frame 84 mm

Vent frame (top

light)

41 mm

Vent sash bar, flush 78 mm
Vent sash bar, rebated 88 mm

Minimum Thickness

Of aluminum profile 1.6 mm
Sound reduction index [dB] 40

Air permeability Class 4
Watertightness E1200
Burglar resistance RC2

Wind load resistance B3

C. Thermally Insulated Self-Supporting Aluminum Facade System
As a mullion/transom construction for multi-storey facades with an internal and
external face width of 50 mm.

Design features:
The construction must be sealed from outside using aluminum pressure plates to
suit the infill thicknesses.

Load-bearing structure:

The load-bearing structure of the facade construction consists of rectangular
multi-chamber hollow profiles.

The load-bearing profiles are on the room side.

All profile edges are rounded.

The transom profiles are notched and overlap the mullions where they intersect,
so that any moisture is reliably drained away.

On multi-storey fagades, all horizontal joints must be constructed using the joint
connectors and joint tolerance seals belonging to the system.

Appropriate system-based aluminum insert profiles and half profiles, as well as
expansion joint seals, must be used for vertical expansion and assembly joints.

Glazing / insert units:

All glazing, even in the insert units, lies in the same plane. The glazing gaskets
made from weather-resistant, black EPDM on the room side are of different
depths in the mullions and transoms (6 mm offset).

Two individual gaskets made from weather-resistant, black EPDM, with a
height of 5 mm, are positioned on the outside. Molded gasket intersections made
from EPDM must be used where mullions and transoms join.

In principle two individual gaskets and butyl tape must be used on faceted areas
and for roof glazing.
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Ventilation:
Rebate base ventilation and vapor pressure equalization are achieved at all four
corners of each module field into the mullion rebate.

For field drainage and ventilation, appropriate openings must be made in the
aluminum pressure plates, cover caps and gaskets.

Profile face widths:
Mullion, assembly mullion, transom 50 mm
Profile basic depths:

Mullion 105 mm
Transom 110 mm

Cover cap (mullion) 20 mm
Cover cap (transom) 15 mm

Aluminum profile thickness:
Million Side and Transom 2.1 mm
Top 5.8 mm

PART 3-EXECUTION

3.01

3.02

3.03

EXAMINATION
1. Do not begin installation until openings have been properly prepared.
2. Notify the Engineer of unsatisfactory preparation before proceeding.

PREPARATION
1. Clean surfaces thoroughly prior to installation.
2. Prepare the best result for the project conditions.

INSTALLATION

1. Install windows and related components in accordance with approved shop
drawings and manufacturer's requirements.

2. Erect materials plumb, level, and true relative to the building structure,
maximum variation from plumb and level not exceeding (3mm in 3m).

3. Apply calking at all points between masonry concrete elements and
aluminum outer frame, apply in a manner to ensure airtight and watertight
continuous perimeter seal so as to prohibit seepage of cold air into the
insulated cavity.

FIELD QUALITY CONTROL

1. Window manufacturer shall repair or replace window units not meeting
specified performance requirements.

2. Windows shall pass the test requirements in the (General Technical
Specifications for Buildings, the First Volume of Civil Works and
Architectural issued by the Ministry of Public Works and Housing, Edition
2, 1996) for air and water leakage in the site.

CLEANING

1. After installation, remove all sealants, calking, and other misplaced
materials from all surfaces, including adjacent work.
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2. Thoroughly clean window frames, casings, and glass using materials and
methods recommended by the window and glass manufacturer that do not
cause defacement of work.

PROTECTION
1. Protect installed products until completion of project.
2. Touch-up, repair or replace damaged products before end of defects
liability period.

END OF SECTION
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SECTION 08710
HARDWARE

PART 1 GENERAL
1.01 SUMMARY
A. Section Includes: Finish hardware in accordance with the requirements of

the Contract Documents. Work includes architectural hardware for all
interior and exterior doors unless otherwise specified elsewhere. Work
include but are not limited to:

Door handle.

WI/C Indicator.

Bolt.

Door stop.

Door closer.

Locks.

Cylinder.

Hinges.

. Pull handle.

10. Push plate.

11. Kick plates.

CoNoR~LNE

Related Sections:

1. Section 08110 Steel Doors and Frames.
2. Section 08210 Wood Doors.

3. Section 08520 Aluminum Windows

8. Section 09900 Painting.

1.02 REFERENCES
A. American Architectural Manufacturers Association (AAMA)

B.

C.

1. AAMA 70-2-1994 Specification for Pile Weather Strip

American National Standards Institute (ANSI)

1. ANSI/BHMA A117-1-1988 Building and Facilities- Providing
Accessibility and Usability for
Handicapped People.

2. ANSI/BHMA A156 1-1988 Butts and Hinges.

3. ANSI/BHMA A156 2-1989 Bored and Preassembled Locks and
Latches.

4. ANSI/BHMA A156 3-1989 Exit Devices.

5. ANSI/BHMA A156 4-1986 Door Controls — Closers.

6. ANSI/BHMA A156 5-1984 Auxiliary Locks and Associated
Products.

7. ANSI/BHMA A156 6-1986 Architectural Door Trim

8. ANSI/BHMA A156 7-1988 Template Hinge Dimensions.

9. ANSI/BHMA A156 8-1988 Door Controls — Overhead Holders.

10. ANSI/BHMA A156 14-1985 Sliding and  Folding  Door
Hardware

11. ANSI/BHMA A156 15-1986 Closer Holder Release Devices.
12. ANSI/BHMA A156 16-1989 Auxiliary Hardware.

13. ANSI/BHMA A156 18-1987 Materials and Finishes.
American Society for Testing and Materials (ASTM)
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1.03

1. ASTM D 1056-85 Standard Specification for Flexible Cellular
Materials
- Sponge or Expanded Rubber

. Door and Hardware Institute (DHI)

1. 1990 Edition Recommended locations for Builder's Hardware
for Standard Steel Doors and Frames.
2. 1976 Edition Recommended locations for Builder's Hardware
for Custom Steel Doors and Frame.
National Fire Protection Association
1. NFPA Standard No. 80-1990 Fire Doors and Windows.
National Wood Window and Door Association (NWWDA)
1. NWWDA 1.S 7-87 Hardware Locations for Wood Flush doors.
British Standard (BS):
1. BS EN 1935:2002 - Building hardware. Single-axis hinges.
Requirements and test methods
2. BS EN 12209:2003 - Building hardware. Locks and latches.
Mechanically operated locks, latches and locking plates.
Requirements and test methods
3. BS EN 1154:1997 - Building hardware. Controlled door closing
devices. Requirements and test methods

. Underwriter's Laboratories Inc. (UL)

1. UL 228 1986 Standard for Door Closers-Holders, with or
without Integral Smoke Detectors.
2. UL 437 1986 Standard for Key locks.

SUBMITTAL

A

Manufacturer's  Literature Catalogue Cuts: Submit, copies of
manufacturer's Specifications, maintenance and keying manuals, and
installation instructions (templates to suit each particular installation), for
each item of finish hardware. Include photographs, catalogue cuts, marked
templates and other data as may be required to show compliance with
these Specifications. Only original manufacturer's catalogue will be
acceptable.
Sample: In accordance with the requirements of the Contract Documents,
one sample of each typical item of exposed hardware. The Engineer
review of samples will be for design, pattern, finish and color only. All
other requirements are the exclusive responsibility of the Contractor.
Shop Drawings, Finish Hardware Schedule: Submit Engineer for review,
in accordance with the requirements of the Contract Documents, copies of
finish hardware schedule covering complete identification of all items
required for the project. Include manufacturer's name and identification of
finishes. Include a separate schedule of key and master key system with
final submittal of schedule. Engineer's review of schedules shall neither
be construed as a complete check nor shall it relieve the Contractor of
responsibility for errors, deviations or omissions from requirement to
provide complete hardware for the project.

1. Coordinate hardware schedule with door manufacturers’ "Door

Schedule”. Submit required templates to door manufacturers to
enable proper and accurate sizing and location of hardware.
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D.

2. Keying Schedule: Separate detailed schedule indicating clearly
how the Employer's final instructions on keying of locks has been
fulfilled.

3. Submit to the Engineer future master key system for the complete
buildings for approval.

Statement of Application: Submit to the Engineer in accordance with the
requirements of the Contract Documents, one copy of a statement
confirming that the finish hardware work complies with these
Specifications and, that the methods of installation were proper and
adequate for the condition of installation and use. The Statement of
Application shall be signed by the Contractor.

1.04 QUALITY ASSURANCE

A

C.

Manufacturer: Obtain each type of hardware from single manufacturer
although several may be indicated as offering products complying with
requirements. Companies specializing in manufacturing door hardware
with minimum five (5) years experience

Installer Qualifications:

1. The hardware installer shall have extensive experience of not less
than five (5) years in the installation of similar hardware to large
projects and must produce evidence in the form of references from
previous jobs.

2. The hardware installer must provide an experienced qualified
architectural hardware consultant who has been with the hardware
installer for a minimum of five (5) years. He must be available
during the delivery and installation period and must be able to
attend the building site at other times as required by Engineer.

Requirements of Regulatory Agencies:

1. Hardware at Fire Rated Openings: Furnish hardware in accordance
with NFPA Standard No. 80 for openings specified, shown or
scheduled for a fire rated opening to receive specified fire rating.
In case of conflict between type of hardware specified and type
required for fire protection, furnish type required to meet the local
authorities.

a. Furnish hardware of type listed for usage with the types
and sizes of fire doors and frames required. Unless
otherwise shown or specified, arrange doors at fire rated
openings to remain in the normally closed position by
furnishing each unit with an automatic closing device.
Furnish active latch bolts that cannot be held in the
retracted position.

Pre-Installation Meetings: After delivery of hardware and prior to its
installation, meet with the Engineer and manufacturer's representatives.
Compare final samples with actual hardware delivered to assure
acceptability.  Review catalogues, brochures, templates, installation
instructions and the final hardware schedule. Rehearse installation
procedures and workmanship, with special emphasis on unusual
conditions, so as to ensure correct technique of installation, and
coordination with other work.
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1.05

1.06

1.07

1.08

1. Finish and color of each hardware item is to match sample
furnished to, reviewed and selected by The Engineer.

DELIVERY, STORAGE AND HANDLING

A. Package and label each item of hardware separately. Tag each item in
accordance with the final hardware schedule. Each package shall contain
appropriate fastenings, instructions and installation templates. Protect all
items from loss or damage in shipment.

B. AIll hardware shall be stored in a dry secure area and in a manner to
facilitate sorting, checking and unpacking.

PROJECT CONDITIONS
A. Coordination: Coordinate work of this section with other directly affected
sections..

WARRANTY

A. Special Project Warranty: Submit a written warranty, agreeing to repair or
replace components or entire units which fail in materials or workmanship
within specified warranty period. Failures include, but are not necessarily
beyond normal weathering and defects in hardware.

B. Warranty Period for door hardware shall be five (5) years after end of
defects liability period.

MAINTENANCE

A. Provide special wrenches and tools applicable to each different or special
hardware component.

B. Provide maintenance tools and accessories supplied by hardware
component manufacturer.

PART 2 PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS
A Manufacturer with experience in similar products and approved by the
Engineer.
2.02 HARDWARE SCHEDULE
Refer to Doors Schedule, hardware Schedule for hardware specification.
2.03 DOOR CLOSERS
A. Generally
- All door closers include well secured satin stainless steel cover boxes
with stainless steel arms.
- All door closers include spring strengths appropriate to the location,
size and weight of door arm configuration and the like.
- All door closers to be adjusted to manufacturer's recommendations to
operate faultlessly.
- Exchange door closers where spring strengths are inappropriate for
conditions.
- Door closers to corridors and foyer spaces shall be concealed from
view with selection of the arm/bracket type.
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Phase 3/ Package 2 08710



Engicon 209
- For 1 + % leaf doors use number 3 rated closer to large leaf and
number 1 rated closer to small leaf where two door closers are noted.
- Door closers for pivot doors shall include:
e Double acting closers shall centre the door within the frame.
e Single acting closers shall retain positive pressure against the
stop.
2.04 DOOR STOPS
Generally
- Install spacers under stops to ensure proper contact with the leaf. Note
undercut doors.
- Position stops to ensure that door leaves do not strike walls or furniture.
locate no closer than 1/3 of the door width from the hinge.
- Stainless steel floor stopper.
- Stainless steel wall type stopper.
2.05 DOOR HANDLES

2.06

2.07

2.08

- Satin stainless steel lever handle on rose & esxutcheon.
Satin stainless steel pull handle.

Satin stainless steel special long pull handle.

Stainless steel touch bar.

Stainless steel small knob handle.

HINGES

- Stainless steel butt hinges, two ball bearings, with stainless steel pin.

HARDWARE FINISHES

A

All ironmongery and Hardware of woodworks to be stainless steel finish &
of high quality Union England. And shall be free from manufacturing
defects.

All handles and plates to be polished chrome or stainless steel Union
England. All sizes of material given in the hardware sets are only for
guidance. It is there responsibility of the Contractor to furnish the exact
size and weight of hardware items to ensure proper function in each case.
All sizes of door hardware given in hardware set are only for guidance.
Hardware shall be fire rated for the specified fire rated doors.

Produce finishes to exactly match with Engineer's selected sample(s).
Reduce variance in hue in the color of each finish, as much as possible,
whether the base materials is cast, forged or stamped, or when plating is
applied over steel, brass or bronze. Finishes of the same designation, that
come from 2 or more sources, shall match when the items are viewed at
arms length and approximately 600mm apart. Unless otherwise specified,
match the finish of each item of hardware with the finish selected for lock
sets and latches.

HARDWARE MOUNTING HEIGHTS

A.

Mounting heights shall generally be in accordance with the
"Recommended Locations for Builders Hardware™ published by the
Doors and Hardware Institute (DHI) and to the approval of the Engineer.
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B. The Following mounting heights shall apply throughout the work, unless
otherwise shown.

1. Lock Sets and Latches: 950mm to centre of handle from floor.

2. Butt Hinges: 295mm to center of lowest hinge from floor, 181mm
to center of upper hinge from top of door, space other hinges
equally between lower and upper hinges.

3. Door Pulls: 1120mm finished floor to centre of pull, centre line in
12mm from edge of flush doors, and centered on stile of narrow
stile glass doors.

4. Deadlocks: Centre line of cylinder to align with centre line of
cylinder for lock sets, unless indicated otherwise.

5. Cross-Bar of Exit Device: 950mm finished floor to centre of cross
bar.

6. Push Bar: 10050 mm finished floor to centre of push bar.

7. Push Plate: 1120 mm finished floor to centre of plate through
mounted to pulls.

8. Bolts: Lever action flush bolt w/floor socket, Central latch panic
bolt.

9. Stainless steel wheels on top & bottom rail.

10. Aluminum kick plates both sides of 20 cm height as indicated.

2.09 SOURCE QUALITY CONTROL

A. Coordinate the application of hardware items with door and frame details
and with methods of fastening as hereinafter specified.

B. Adaptation of Hardware Items: Where the type of hardware specified is
not adaptable to the finished size of members requiring hardware; submit
an item having a similar operation and quality to the engineer for review.

C. Templates: Make finish hardware to templates, with wood and/or machine
screws as applicable to door and frame details. Furnish templates and
schedules to door and frame manufacturers and other trades requiring
same, so that doors and frames can be cut, reinforced and prepared in the
shop to receive hardware. Use template hinges conforming to ANSI
standards to establish location of holes for each size of hinge.

D. No names, designs, or labels will be permitted on the following items:
face of cylinders, turn pieces, or operating trim of lock sets or latch sets,
push bars, pull handles, plates (any visible parts) and any other item which
the Engineer designates.

E. Single Source: Use only the products of one manufacturer for each type of
hardware specified.

F. The Contractor should be responsible for the accuracy of the quantities,
sizes finish and proper hardware to be furnished whether specifically
mentioned or not and shall be responsible for determining all details such
as hand of doors, type of locks, standards required etc.

2.10 LOCK CYLINDERS AND KEYING SYTEM
A. Provide 3 change keys per cylinder.
B. Heavy duty mortice lock with 6-pins rim cylinder, operable from both
sides.
C. Mortice bathroom lock with turn snib & outside indicator bolt.
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nm

o

Panic lock with external handle and lock always free to escape from
inside.

Rim cylinder / key access from one side.

Finish of cylinders shall match the hardware finish and in accordance with
BHMA and ANSI 156.18.

Provide temporary cylinders for use during construction period only.
Provide a Construction Master key and required construction keys for each
building during construction period.

PART 3 EXECUTION
EXAMINATION

3.01

3.02

3.03

3.04

A

Verify that doors and frames are ready to receive work and dimensions
are as indicated on the prepared and reviewed hardware schedule and as
instructed by the manufacturer.

PREPARATION

A

Install each hardware item in compliance with the manufacturer's
instructions and recommendations. Wherever cutting and fitting is
required to install hardware onto or into surfaces which are later to be
painted or finished in another way, coordinate removal, storage and
reinstallation or application of surface protection with finishing work
specified in the Division 9 Sections. Do not install surface-mounted items
until finishes have been completed on the substrate.

INSTALLATION

A

Receive hardware for doors as shown and scheduled, and as specified in
the applicable hardware portions of these specifications. Store in a locked
space to prevent loss.

Apply to doors as recommended by hardware manufacturer and as
required. Fit locks and latch in their respective doors and remove before
painting. Reinstall after painting of doors is completed. Upon completion,
adjust and lubricate hardware for proper operation.

Set units level, plumb and true to line and location. Adjust and reinforce
the attachment substrate as necessary for proper installation and operation.

FINAL ADJUSTMENTS AND CHECKING

A

Adjust and check the installation of finish hardware. Check, test and
adjust moving parts to ensure free and smooth operation. Furnish to the
Engineer the special tools required to adjust and maintain hardware
including instruction sheets and operation manuals.

1. After the building is completed and in use, adjust hardware to
compensate for air movement and other conditions, so that all
items will operate properly.

2. A factory representative of the lock and latch manufacturer shall
examine all hardware furnished with the Engineer six (6) months
after the handing over. Adjust the hardware for proper operation.

3. Clean and polish all exposed hardware at the time of handing over
to the Employer.

END OF SECTION
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SECTION 08810
GLASS AND GLAZING

PART 1 GENERAL
1.01 SECTION INCLUDES

A
B.
C.

bR

Glass materials.
Insulating glass units.
Glazing accessories.

RELATED SECTIONS

Section 06200 Finish Carpentry.
Section 07900 Joint Sealers.

Section 08110 Steel Doors and Frames.
Section 08210 Flush Wood Doors.
Section 08520 Aluminum Windows.

1.03 REFERENCES

A. ANSI Z97.1 — American National Standard for Glazing Materials Used in
Buildings- Safety Performance Specifications and methods of Test.

B. ASTM C162 — Standard Terminology of Glass and Glass Products.

C. ASTM C864 — Standard Specification for Dense Elastomeric Compression
Seal Gaskets, Setting Blocks, and Spacers.

D. ASTM C1036 — Standard Specification for Flat Glass.

E. ASTM C1048 — Standard Specification for Heat-Treated Flat Glass-Kind
HS, Kind FT Coated and Uncoated Glass.

F. ASTM C1172 — Standard Specification for Laminated Architectural Flat
Glass.

G. ASTM C1193 — Standard Guide for Use of Joint Sealants.

H. ASTM E283 — Standard Test Method for Determining the Rate of Air
Leakage through Exterior Windows, Curtain Walls, and Doors Under
Specified Pressure differences Across the Specimen.

I. ASTM E330 - Standard Test Method for Structural Performance of
Exterior Windows, Curtain Walls, and Doors by Uniform Static Air
Pressure Difference.

J. ASTM E2188 - Standard Test Method for Insulating Glass Unit
Performance.

K. ASTM E2189 — Standard Test Method for Testing Resistance to Fogging
in Insulating Glass Units.

L. ASTM E2190 - Standard Specification for Insulating Glass Unit
Performance and Evaluation.

M. ASTM E1300 — Standard Practice for Determining the Minimum
Thickness and Type of Glass Required Resisting a Specified Load.

N. GANA (GM) — FGMA Glazing Manual; Glass Association of North
America.

0. GANA (SM) — FGMA Sealant Manual; Glass Association of North
America.

P. GANA (LGDG) — Laminated Glass Design Guide, Glass Association of
North American.

Q. SAA Glazing Code: (Australian Standards).

1. AS1288 - Glass in Buildings.
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2. AS2376 — Glass Fiber Reinforced Polyester.
3. AS2208 — Safety Glazing materials for use in buildings.
4. AS1170 — Australian Wind Loading Code.

1.04 DEFINITION

1.05

1.06

1.07

A

Sealed Insulating Glass Unit Surfaces.
1. Side 1 — Exterior surface of outer pane.
2. Side 2 — Interior surface of outer pane.
3. Side 3 — Interior surface of inner pane.
4. Side 4 — Exterior surface of inner pane.

SYSTEM DESCRIPTION

A

Design requirements:

1. Size Glass to withstand dead loads and positive and negative
live loads acting normal to plane of glass to a design pressure in
accordance with ASTM E1300.

2. Limit glass deflection to 1/200 or flexure limit of glass with full
recovery of glazing materials, whichever is less.

SUBMITTALS

A
B.

F.

Submit under provisions of Section 01330.
(Product Data): Manufacturer's data sheets on each product to be used,
including
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.
Selection Samples: For each finish product specified, two complete sets of
color samples representing manufacturer's full range of available colors
and patterns.
Verification Samples
1. Flat Glass Materials: Two 100 x 100mm samples of each glass
type specified.
2. Sealed insulating glass Units. Two (300 x 300mm) samples
representative of unit construction.
3. Opacifier for Spandrel Glass: Indicated match to Engineer's color
selection.
Certificates: Product certificates signed by the manufacturer certifying
material compliance with specified performance characteristics and
criteria, and physical requirements.
Warranty documents specified herein.

QUALITY ASSURANCE

A.

Manufacturer Qualifications: Flat Glass Materials. Minimum five (5)
years documented experience producing glass products specified this
section.

Fabricator, Sealed Insulating Glass Units.: Minimum five (5) years
documented experience producing sealed insulating glass units specified in
this section.

Installer Qualifications: Minimum five (5) years documented experience
installing products specified in this section, and approved by Te Engineer.
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1.08 DELIVERY, STORAGE AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for
installation.

B. Store and dispose of solvent-based materials, and materials used with
solvent-based materials, in accordance with requirements of local
authorities having jurisdiction.

1.09 PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and
ventilation) within limits recommended by manufacturer for optimum
results. Do not install products under environmental conditions outside
manufacturer's absolute limits.

B. Environmental Requirements: Installation of Glass products at ambient
air temperature below (10 degrees C) is prohibited.

C. Field Measurements: When construction schedule permits, verify field
measurements with drawing dimensions prior to fabrication of glass
products.

1.10 WARRANTY

A. Provide ten (10) years warranty to include replacement of sealed glass
units exhibiting seal failure, interpane dusting or misting.

B. Provide ten (10) years warranty to include replacement for laminated glass
exhibiting delamination.

PART 2 PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS
A Manufacturer with experience in similar products and approved by the
Engineer.
2.02 FABRICATION
A. Clear Float Glass
a.. Cut float glass materials to indicated sized and provide cut-outs
and holes, if indicated before heat strengthening.
b. Heat strengthen float glass materials in accordance with
ASTM C1048, Kind HS.
B. Tempered Glass
b. Cut float glass materials to indicated sizes and provide cut- outs
and holes, if indicated, before heat strengthening.
c. Fully temper float glass materials in accordance with ASTM
C1048, Kind FT.
d. Laminate plastic interlayer between glass panes in accordance with
ASTM C1172.
e. Laminated glass to conform to the requirements of ANSI Z97.1.
C. Sealed Insulating Glass Units
f. Fabricate units in accordance with ASTM E2190 Standard
Specification for Insulating Glass Unit Performance and Evaluation
with components and performance characteristics specified by the
architect.
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g. Insulating Glass Components double glazed:
1. Refer to drawings for details

h. Insulating Glass Components single glazed:

1. Fully tempered glass of thickness 10mm.
Provide unit edge seals meeting requirements of ASTM E773, with
aluminum spacers having mitered and corners, and silicone sealant for
glass-to-spacer seals.

D. Monolithic Spandrel Glass Units.

E.

PART 3

o Heat strengthened float glass material in accordance with ASTM C1048. Kind
HS.

o Tempered float glass materials in accordance with ASTM C1048, Kind FT.

o Apply ceramic fused frit to indicated glass surface.

o Apply silicone polyester enamel opacifier coating to indicated glass surface.

Sealed Insulating Spandrel Glass Units

o Heat strengthened float glass materials in accordance with ASTM C1048, Kind
HS.

o Tempered float glass materials in accordance with ASTM C1048, Kind FT.

o [Fabricate units in accordance with specified requirements for sealed insulating
glass units.

o Apply ceramic fused frit to indicated glass surface.

o Apply silicone polyester enamel opacifier coating to indicated glass surface.

EXECUTION

3.01 EXAMINATION

A

. Verify that openings for glazing are correct size and within tolerance.

B. Verify that glazing channels and recesses are clean and free of

obstructions, that weeps are clear, and that channels and recesses are ready
for glazing.

3.02 PREPARATION

A
B.

C.

Clean contact surfaces to receive sealant with solvent, wipe dry.

Seal porous glazing channels and recesses with primer or sealer
compatible with substrate.

Prime surfaces to receive sealant in accordance with sealant manufacturer's
instructions.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install coated monolithic glass with coated surface to interior (surfacel)
for internal pane.
C. Install coated monolithic glass with coated surface to interior (surface 2)
for external pane.
D. Install sealants in accordance with Section 07900.
E. Install sealants in accordance with ASTM C804 for solvent release
sealants.
F. Install sealants in accordance with sealant manufacturers' instructions.
G. Exterior Dry Method (Tape and Gasket Spline)
1. Apply glazing tape or spline to glass; butt-joint tape edges, seal
joints with butyl sealant.
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3.

4.

5.

Place setting blocks with edge blocks maximum 152mm from glass
edges and intermediate blocks at ¥4 points of glass panel length.

Set glass unit on setting blocks, apply pressure against fixed stop
for full contact.

Install removable stops without displacing glazing tape or spline,
apply pressure for full continuous contact.

Trim sight-exposed tape flush with stop.

H. Exterior Wet/dry Method (Formed and Sealant):

1.

2.

3.

7.

8.

Apply glazing tape to glass: butt-joint tape edges seal joints with
butyl sealant.

Apply glazing tape to permanent stops, 6mm below sight line; butt-
joint tape edges seal joints with butyl sealant.

Apply heel bead of butyl sealant along intersection of permanent
stop with frame, ensure full perimeter seal between glass and frame
for continuity of air and vapor seal.

Place setting blocks with edge blocks maximum 150mm from glass
edges and intermediated blocks at % points of glass panel length.
Set glass unit on setting blocks; apply pressure against fixed stop
for full contact.

Install removable stops without displacing glazing tape, insert
spacer strips between glazing and applied stops, terminate spacer
strips 6mm below sight line; apply pressure for full continuous
contact.

Fill gap between glazing and stop with sealant to depth equal to
bite of frame on glazing and to 9mm below sight line.

Apply cap bead of sealant along void between stop and glazing to
uniform line flush with sight line, tool sealant surface smooth.

I. Exterior Wet Method (Sealant and Sealant)

1.
2.

4.

Place setting blocks at ¥4 points; install glazing unit.

Install removable stops; center glass unit in space by inserting
spacer shims both sides at intervals of 600mm; set spacer shims
6mm below sight line.

Fill gaps between glazing and stops with sealant to depth equal to
bite of frame on glazing and to 9mm below sight line; ensure full
contact with glazing for continuity of air and vapor seal.

Apply sealant to uniform line flush with sight line. Tool sealant
surface smooth.

J. Exterior Butt Glazed Method (Sealant Only):

1.

o

Brace glass in position for duration of glazing process, mask edges
of glass at adjoining glass edges and between glass edges and
framing members.

Secure small diameter non-adhering foamed rod on back side of
joint.

Apply sealant to open side of joint in continuous operation,
completely fill joint without displacing foam rod; tool sealant
surface smooth to concave profile.

Allow sealant to cure, then remove foam backer rod.

Apply sealant to opposite side; tool sealant smooth to concave
profile.

Remove masking tape.
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K. Interior Dry Method (Tape and Tape):

1. Apply glazing tape to permanent stops, allowing tape edge to
project 1.6mm above stop; butt-joint tape edges; seal joints with
butyl sealant.

2. Place setting blocks with edge blocks maximum 150mm from glass
edges and intermediate blocks at ¥4 points of glass panel length.

3. Set glass unit on setting blocks; apply pressure against fixed stop
for full contact.

4. Apply glazing tape on free perimeter of glazing as described above.

5. Install removable stops without displacing glazing tape; apply
pressure for full continuous contact.

6. Trim sight-exposed tape flush with stop.

L. Interior Wet/Dry Method (Tape and Sealant)

1. Apply glazing tape to glass; butt-joint tape edges; seal joints with
butyl sealant.

2. Place setting blocks with edge blocks maximum 150mm from glass
edges and intermediate blocks at ¥4 points of glass panel length.

3. Set glass unit on setting blocks; apply pressure against fixed stop
for full contact.

4. Install removable stops without displacing glazing tape; insert
spacer strips between glazing and applied stops; terminate spacer
strips 6mm below sight line; apply pressure for full continuous
contact.

5. Fill gap between glazing and stop with sealant to depth equal to
bite of frame on glazing and to uniform line flush with sight line;
tool sealant surface smooth.

6. Trim sight-exposed tape flush with stop.

M. Interior Wet Method (Compound and Compound)

1. Place setting blocks at ¥ points; install glazing unit.

2. Install applied stops; center glass unit in space by inserting spacer
shims both sides at intervals of 600mm; set spacer shims 6mm
below sight line.

3. Locate and secure glazing pane using glazers' clips.

4. Fill gaps between glazing and stops with glazing compound to
flush with sight line; tool surface to straight line.

N. Installation of glazing in wood borrowed-lite partitions is specified in
Section 06200.

O. Installation of glazing in steel doors and borrowed-lite partitions is
specified in Section 08110.

P. Installation of glazing in flush wood doors is specified in Section 08211.

Q. Installation of glazing in aluminum entrances and storefronts is specified
in Section 08410.
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3.04 CLEANING
A. Remove glazing materials from finish surfaces.
B. Remove labels after glass installation is complete.
C. Clean glass surfaces and adjacent surfaces.
1. Protect installed products until completion of project.
2. Repair or replace damaged products before end of defects liability
period.

END OF SECTION
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DIVISION 9

FINISHING
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SECTION 09206
METAL FURRING AND LATHING

PART 1 GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and
Supplementary conditions and Division 1 specification sections, apply to
work in this section.

SECTION INCLUDES
A. Metal Furring and Lathing System.

RELATED SECTIONS

Section 03300 - Cast in Place Concrete.
Section 04420 - Concrete blocks.

Section 06100 - Rough Carpentry.
Section 08110 - Metal Doors and Frames.
Section 09220 - Cement Plaster.

Section 09300 - Tiles.

Section 09511 - Acoustic Ceilings.

Noook~wbhPE

SYSTEM DESCRIPTION
A. The extent of the use of metal furring and lathing is as indicated on the
drawings and/or specified.
B. Design and install Framing and lath to limit deflection to the following:
1. Maximum deflection of Vertical Assemblies: 1:360 under laterial
point load of 445N.
2. Maximum deflection of Horizontal Assemblies: 1:240 deflection
under dead loads.

REFERENCES
A. ASTM (American Society of Testing Materials).
1. ASTM C841 — Standard Specification for the Installation of
Interior Lathing and Furring.
2. ASTM C847 — Standard Specification for Metal Lath.
3. ASTM C933 — Standard Specification for Welded Wire Lath.
4. ASTM C1002 — Standard Specification for steel self-Piercing
Tapping Screws for the application of Gypsum Panel projects or
metal Plaster Bases to wood studs or steel studs, 2001.
5. ASTM C1063 — Standard Specification for Installation of Lathing
and Furring to Receive Interior and Exterior Portland Cement-
Based Plaster.
B. GA-600 Fire Resistance Design Manual. (Gypsum Association)(U.S.A.).
C. ML /SFA (Metal Lath/Steel Framing Association)- Specifications for
Metal Lathing and Furring.
D. ASCE 7-98- Minimum Design Loads for Building and other Structures
(American Society of Civil Engineering).
E. Florida Building Code.

DEFINITIONS
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A. Re-rolled steel — steel that undergoes additional cold reduction
after it has been produced by the mill.

1.07 SUBMITTALS
A. Submit under the provisions of Section 01330.

B. Product Data: Provide data describing standard framing member material
and finish, product criteria, load charts and limitations.

C. Shop Drawings: Indicate prefabricated work, component details, stud
layout, framed opening, anchorage to structure, type and location of
fasteners, and accessories or items required of other related work.

D. Certificate: Submit certification stating materials comply with
specification requirements and can support weight of lath, plaster and light
fixtures.

1.08 QUALITY ASSURANCE

A. Re-rolled framing and framing members containing factory welds will not
be allowed.

B. Contractor shall provide effective, full time quality control over all
fabrication and erection complying with the pertinent codes and
regulations of government agencies having jurisdiction.

C. Perform work in accordance with GA-600 and ASTM C1063.

D. Installer Qualifications: Minimum five (5) years documented experience
installing furring and lathing.

1.09 DELIVERY, STORAGE AND HANDLING

A. All materials shall be delivered in their original unopened packages and
stored protected from damage by equipment of other trades.

B. Provide adequate support to prevent damage of the material prior to
installation.

C. Inspect all material prior to installation to determine suitability for the
Work.

D. Do not store any material directly exposed to standing water or on grade.
All material should be supported so that materials is not in direct contract
with the ground.

E. Notify the Engineer of damaged materials received prior to installing.

1.10 PROJECT CONDITIONS
A. Comply with Section 01600 — Materials and equipments.

1.11 COORDINATION /SCHEDULING
A. Coordinate work with other trades to accommodate installation of
materials covered by this Section.

PART 2 PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS
A. Manufacturer with experience in the specified product and approved by the
Engineer.

2.02 FRAMING MATERIALS
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A. Suspension System approved by the Engineer with steel Furring channels,
primary and secondary Sections, Section joiners, resilient Ceiling mounts,
braces as required. Materials for internal use are made of galvanized steel
275 gm of zinc/m? coating for external use 450gm of zinc/m? coating.

1. Furring channels primary sections (Top Cross rails) 38mm height x

21mm width. — 28mm high x 16mm width or as directed by the
Engineer, spacing of Furring Channels as recommended by
manufacturer of Suspension System and approved by the Engineer.

2. Junction trim: Stopping angle with 10mm wide shadow line gap —

with approximate weight of 0.164kg/lineal meter and of BMT
(Base Metal thickness) of 0.4mm.

3. Expansion joints of control joint with approximate weight of 0.402
kg/lineal meter and BMT of 0.55mm (Base Metal thickness).
Embelton resilient Ceiling mounts.

Corner beads can be attached by nails or a staple gun, at not more

than 500mm centers down both edge of the bead, and not more

than 100mm from each end.

6. All other accessories for Suspension System as per manufacturer's

instruction.

B. Tee System

1. 25mm wide x 38mm high runners both ways.

2. Wall Angle trim: Lipped wall angle — steel angle of 19mm x

22mm high angle.

o~

2.03 LATHING MATERIALS

A. Metal Lath: ASTM C847, self-furring mesh stamped sheet; 16.5kg/m?.

B. Corner Mesh; Formed sheet steel; minimum 0.5mm thick; expanded
flanges shaped to permit complete embedding in plaster; minimum 100mm
size.

C. Strip Mesh; Expanded metal lath, minimum 0.5mm thick; 100mm Xx
600mm long.

2.04 ACCESSORIES
A. Anchorage: Ties wire, nails, screws and other metal supports, of type and
size to suit application; to rigidly secure materials in place.

2.05 FINISHES
A. Framing Materials: Galvanized.
B. Hangers, Anchors and Fastening Devices; Galvanized.
C. Lath Materials: Galvanized.

PART 3 EXECUTION
3.01 EXAMINATION
A. Verify that conditions are ready to receive work.
B. Verify field measurements are as shown on drawings.
C. Beginning of installation means installer accepts existing conditions.

3.02 CEILING AND SOFFIT FRAMING
A. Install furring to height indicated. Erect after above ceiling or soffit work
is complete. Coordinate the location of hangers with other work.
B. Install furring independent of walls, columns and above ceiling work.
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C. Securely anchor hangers to structural members or embed in structural slab.
Space hangers to achieve deflection limits indicated.

D. Space main carrying channels at maximum 1800mm centers; not more
than 150mm from wall surfaces. Lap splice securely.

E. Securely fix carrying channels to hangers to prevent turning or twisting
and to transmit full load to hangers.

F. Place furring channels perpendicular to carrying channels, not more than
50mm from perimeter walls, and rigidly secure. Lap splice securely.

G. Reinforce openings in suspension system that interrupt main carrying
channels or furring channels with lateral channel bracing. Extend bracing
minimum 600mm past each opening.

H. Laterally brace suspension system.

3.03 CONTROL AND EXPANSION JOINTS

A. Install control and expansion joints with back-to-back casing beads set
6mm apart.

B. Control Joint Spacing; As indicated on reflected ceiling plan.

C. Expansion Joint Spacing; As indicated on reflected ceiling plan.

3.04 LATHING

A. Apply metal lath taut, with long dimension perpendicular to supports.

B. Lap ends minimum 25mm. Secure end laps with tie wire where they occur
between supports.

C. Lap sides of diamond mesh lath minimum 38mm.

D. Attach metal lath to metal supports using tie wire at maximum 150mm o.
C.

E. Attach metal lath to concrete and concrete masonry using wirehair pins.
Ensure that anchors are securely attached to backup surface and spaced at
maximum 600mm o. c.

F. Continuously reinforce internal angles with corner, mash, except where the
metal lath returns 76mm from corner to form the angle reinforcement;
fasten at perimeter edges only.

G. Place corner bead at external wall corners; fasten at outer edges of latch
only.

H. Place base screeds at termination of plaster areas; secure rigidly in place.

I. Place 100mm wide strips of metal latch centered over junctions of
dissimilar backing materials. Secure rigidly in place.

J. Place lath vertically above each top corner and each side of door and
glazed frames to 150mm above ceiling line.

K. Place casing beads at terminations of plaster finish. Butt and align ends.
Secure rigidly in place.

L. Place strip mesh diagonally at corners of lathed openings. Secure rigidly

in place.

3.05 TOLERANCES;

A. Maximum Variation for True Position: 3mm
B. Maximum Variation of any Member from Plane: 3mm in 3000mm.
END OF SECTION
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SECTION 09210
ACOUSTICAL PLASTER

PART 1 - GENERAL
Section includes interior acoustical plaster finish for ceilings and walls.

1.01RELATED DOCUMENTS

A. Drawings and general provisions of the contract, including General and
supplementary conditions and Division 1 Specification Sections, apply to
this section.

1.02 WORK INCLUDED

A. This Section includes:
1. Field applied premixed Acoustical Plaster as indicated on the drawings.
B. Related Sections:

Section 05500, Metal Fabrications; structural steel framing system
components to support work of this section.

1.03 SUBMITTALS

A. Product Data: show manufacturer's installation recommendations.

B. Samples for Verification: samples of finished products showing texture &
colour for approval.

C. Product Test Reports: ASTM-E84 test for flame spread, NRC test per
ASTM C-423. Testing performed by laboratory accredited by the National
Institute of Standards and Technology NVLAP (National VVoluntary
Laboratory Accreditation Program).

1.04 SYSTEM PERFORMANCE REQUIREMENTS

Sound absorption at 10 mm thickness shall be 0.50 at 4 KHz frequency.
Average thermal conductivity should be 0.35 W/mK

Thermal Resistance “R value for 15mm thickness: .042 m?k/W.

Heat flow “U value for 15mm thickness: 23.8 W/mz2k.

Standard Test Method for compressive strength of Hydraulic cement
mortars ASTM C349

moowp

1.05 QUALITY ASSURANCE

A. Installer Qualifications: Engage an experienced installer who has attended
a training seminar by this manufacturer. Provide copy of certificate of
training.

B. Single Source Responsibility; provide only proprietary, factory formulated
materials as produced. Substitutes within the system are not permitted.
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1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to project site in original, unopened packages, and store
them in a fully enclosed space where they will be protected against
damage from moisture, and other harmful conditions.

B. Inspect materials upon delivery and immediately report to Architect
damaged or defective materials.

1.07 PROJECT CONDITIONS

A. Environmental Limitations: do not install Acoustic Plaster until spaces are
enclosed and weatherproof, wet-work in spaces is complete and dry, work
above ceilings is complete, and ambient temperature and humidity
conditions are maintained at the levels indicated for project when occupied
for its intended use.

1.08 COORDINATION

A. Coordinate layout and installation of Acoustic Plaster with others
including light fixtures, HVAC equipment, fire - suppression system, and
partition assemblies.

PART 2 - PRODUCT INFORMATION

2.01 MANUFACTURERS
A. Manufacturer with experience in the specified product and approved by the
Engineer.

2.02 PRODUCT
A. High quality light weight premixed acoustical plaster
2.03 MATERIAL

A. Acoustic Plaster System provides manufacturer’s complete system of
proprietary materials specifically formulated for compatibility.

B. Apply mixed material Lightweight levelling tools are required in
conjunction with trowel to fill in holes

C. Acoustic Plaster is composed of a retarded gypsum, Perlite & selected
aggregates and special additives. It is supplied as a dry powder in pre-
weighed bags ready to use on site, which requires only addition of clean
water to produce cohesive mix.

Acoustic Plaster is generally applied in a single coat method
using spray machine or trowel technique to cover the area to
desired thickness.
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D. Accessories & Tools: use manufacturer’s recommended accessories and
tools.

E. Water: Clean, fresh, potable, and free of mineral or organic matter.
PART 3 - EXECUTION
3.01IMOCKUP

Construct a 2 x 3m mock-up of the acoustical plaster for architectural approval
of finish texture and color. Mock-up shall be installed, if possible, as part of
the finished walls & ceiling and shall remain intact throughout the project.
Actual installation shall not commence until approval has been received.

3.02ZEXAMINATION

Verify the suitability of existing conditions before starting work. Do
not begin work of this section until unsatisfactory conditions have been
corrected.

3.03 PREPARATION
A. Comply with manufacturer’s written instructions for substrate preparation.

1. The surface should be sound, clean, free from loose material, grease,
laitance, dirt curing compound, etc.

2. Prior to Acoustic Plaster application, wet the entire surfaces with clean
potable water and allow drying prior to Acoustic Plaster application.

B. Protect adjacent surfaces.

3.04 INSTALLATION

A. General: Apply Acoustic Plaster system as per manufacturer’s
recommendations.

B. Acoustic Plaster is generally applied in a single coat method, use directly
on plastered walls, including applying of two coats plastering.

C. Apply mixed material using spray machine or trowel technique to cover
the area to desired thickness. Lightweight levelling tools are required in
conjunction with trowel to fill in holes.

D. When the plaster stiffens lightly, treat the surface to a smooth level to
eliminate all traces of protrusions and undulations. Let the plaster set for
about 30 min. using wet sponge, wipe the surface to a creamy smooth
finish.

Schools for a Knowledge Economy Project Acoustical Plaster
Phase 3 / Package 2 09210



Engicon 227

SECTION 09220
PORTLAND CEMENT PLASTER

PART 1 - GENERAL
1.01 SUMMARY
A. Section includes: Portland Cement-Based Plaster
B. Related Sections:
Section 03300 - Cast-in-Place Concrete.
Section 04420 - Concrete blocks
Section 06100 - Rough Carpentry.
Section 08110 Steel Doors and Frames.
Section 08210 Wood Doors
Section 08520 Aluminum Windows.
Section 09206  Metal Furring and Lathing.
Section 09300 Tiles.

ONoGarwONE

1.02 REFERENCES
Florida Building Coder (FBC) (In U.S.A.).
ASTM C 91 - Masonry Cement
ASTM C 150 - Portland Cement
ASTM C 631 - Standard Specification for bonding Compounds.
ASTM C 841 — Standard specification for installation of interior Lathing
and Furring
ASTM C 847 - Standard Metal Lath.
ASTM C 897 - Aggregates for Job Mixed Portland Cement-Based Plaster
ASTM C 926 - Standard Specification for Application of Portland
Cement-Based Plaster
I. ASTM C 206 - Standard Specification for Finishing Hydrated Lime.
J. ASTM C 1063 — Standard Specification for Installation of Lathing
And furring to Receive Interior and Exterior
Portland Cement-Based Plaster.
K. ASTM E 119 - Standard Test Methods for Fire tests of building
Construction and Materials.
L. ASTM E494 Standard specification for chemical Admixture for concrete
M. ACI 524 - Guide to Portland cement Plastering.
N. BS 4887- Mortar Admixtures, specification for air-entraining
(Plasticizing) Admixture.
O. BS 1369 — Steel lathing for internal plastering and external
Specification for expanded metal and ribbed lathing
P. UL (FRD)— Fire Resistance Directory, Underwriters Lab. Inc.

moowp
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1.03 SUBMITTALS
A. Provide product data on plaster materials, characteristics and limitation of
product specified, under provisions of Section 1330.
B. Submit manufacturer's installation instructions.

1.04 QUALITY ASSURANCE
A. Cement Plaster: Perform work in accordance with ASTM C926.
B. Where fire-resistance-rated Portland cement plaster assemblies are
indicated, provide materials and construction identical to those of
assemblies tested for fire resistance per ASTM E119.
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C. The Contractor shall make sample panels at the site at least 200cm X
200cm of plaster work
1. The Contractor shall take the approval of the Engineer before start
plastering.
2. The accepted panels will be a basis of all work
D. Provide Engineer with a letter certifying that all materials and mixes
conform to Project Specifications.
1.05 DELIVERY, STORAGE AND HANDLING

1.06

A

C.

Deliver manufactured materials in original unopened packages or
containers, identified with manufacturer's label intact and legible.
Deliver materials in sufficient quantity to assure continuity of work.
Select and utilize handling equipment so as to avoid damage to materials
handled and damage to other construction.

Keep all materials dry stored above ground, under cover, protect from
weather, direct sun light, surface contamination, aging, corrosion and
damage from construction traffic and other causes.

Remove wet or deteriorated materials from the Site.

PROJECT CONDITIONS

A

Environmental Requirements: Comply with requirements of referenced
plaster application standards and recommendations of plaster
manufacturer for environmental conditions before, during, and after
plaster application.

Cold Weather Requirements: Do not apply cement plaster when ambient
temperature is expected to be less than (4°C)

Hot Weather Conditions:

1. Use damp loose sand.

2. Use cool water for mix water.

3. Pre-dampen masonry walls prior to the application of the scratch

coat.

4. Prevent the plaster from drying out by covering with a plastic

sheet, or moist cure at least twice daily for the 2 — 3 days.

5. Do not allow fresh plaster to be subject to hot, dry winds.
Ventilation: Provide ventilation for drying of installed cement plaster.
Protection:

1. Protect plaster from uneven and excessive evaporation during hot,

dry weather.

2. Protect finished surfaces installed prior plastering by covering with

suitable drop cloths.

PART 2 - PRODUCTS

2.01 MATERIALS
A. Refer to drawings and BOQs.
B. Refer to the General Technical Specifications for Buildings, the First
Volume of Civil Works and Architectural issued by the Ministry of Public
Works and Housing, Edition 2, 1996 — Bill No.7 “Covering of Walls &
ceilings Works”.
C. Internal three coats cement and sand (1:4) plastering, smooth finish, for
new walls and ceilings, complete as shown on drawings.
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2.02

D.

For external walls, three coats cement and sand (1:4) plastering, with

waterproof additive, including groove in external plaster as per drawings.

ACCESSORIES

A.

Expanded-Metal Lath: Comply with ASTM C847, BS 1369 and ASTM C
841 for material, type, configuration and other characteristics indicated
below:
1. Refer to Section 09206 — Metal Lath.
2. Fabricate expandable-metal lath from galvanized steel structural-
quality, zinc coated steel sheets.
3. Diamond-Mesh Lath Self-furring.
4. Galvanized angle bead, flange bead, corner bend and other
accessories complying with ASTM C847 and ASTM C1063.

PART 3 EXECUTION
EXAMINATION

3.01

3.02

A

B.

Verify that substrates to receive plaster conform to the Requirement of
ASTM C926.

Masonry: Verify joints are cut flush and surface is ready to receive work
of this Section. Verify no bituminous or water repellent coatings exist on
masonry surface.

Concrete: Verify surfaces are flat, honeycomb is filled flush, and surface
is ready to receive work of this Section. Verify no bituminous, water
repellent, or form release agents exist on concrete surface that are
detrimental to plaster.

. Fairface: Roughen the surface so that it can accept cement plaster using

mechanical means such as push hammer.

PLASTER APPLICATION, GENERAL

A

Prepare monolithic surfaces for bonded base coats and use bonding
compound or agent to comply with requirements of referenced plaster
application standards for conditioning of monolithic surfaces.

Tolerances: as per specifications.

At all internal corners between wall/wall and wall/ceiling and between all
concrete, element and block works joints, apply metal lath to surface with
appropriate fasteners.

. Sequence plaster application with the installation and protection of other

work so that neither will be damaged by the installation of the other.
Plaster flush with metal frames and other built-in metal items or
accessories that 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 at the junctures with
metal.

Apply thicknesses and number of coats of plaster as indicated or as
required by referenced standards.

Concealed Plaster: Where plaster application will be concealed by wood
paneling, above 