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The technical evaluation will consider the data/information as specified herein; the scoring method will
be applied as following:

Contractor’s Data/information Scoring P .
References Lolal) dgliall San sal) e ghasl
1. | Qualifications and experience of key
personnel proposed in the field of the Works
for the administration, management,
engineers, skill staff and execution of the 15% gl g s 01y (AN Slgad) M ey @l i
Contract including design personnel
involved in design and development of shop
drawings
2. dadad) ot
JoBall (S ¢y (ki gl A8 3 gl dadd) Dl (e
Compliance with Safety (need social 10% Al gall AS 3 (gl a3l g o 4
insurance record for contractor employees) ° Jaw (o ely aad (uligall gl S 41 005 ol 0
35S O Jawad) Joall Ja i g ¢ lanall cpa Eud) gadl
. Opidigall Jadd il g 3 jalall yub Slaadl Jaaad 4@
3. | Detailed Program of Works, project bar
chart scheduling and detailed method PN
statement including construction and 15% Jend) &l S
installation of new pipe rack.
4. | Similar projects in progress and /or
completed, with their value/ value of . T U S <
outstanding works, date of start and actual/ 15% '&’A?}ﬁ‘:’;}f Lﬁ“ﬁﬁ;ﬁ‘jﬂzgﬂ
anticipated date of completion during the ’ ’ ’
last 10 years
5. | Compliance with tender documents 5% slaad) (35 cilulhiia g Cldaal gally o) Ji1Y)
6. | Contractor's Experiences 15% (ol stial) A4S (e i) Jgliall ) i
£ Quality Control /Quality Assurance 5% faid :ij :j;j‘l%r&férjf;ﬁ
8. Previous experience with APC with high e . NG L Ta
performance record in Procurement agd 10% ww#‘é\dwmhﬁ:‘: ﬁﬂér_’m:;ddﬁ
Projects department record s sl (inls
9. Financial Statement . 4
Company’s last 2-years audited financial 10% X el il

Ot JAY d88aal) Alal) cilild)
statements. 2 B S

TOTAL 100%

The minimum passing score for technical evaluation is 70%

The sub-contractors will be subject to the above evaluation regarding the field of the assigned works, if
any of the sub-contractors fails will lead to reject the tender.

lgar dde jglad Z\bﬁﬂ Myﬁnﬁgﬂ\ A8l (yiagall Jagd @M\/QJN\ wad) b Al 138
-5t Lad ddls (70) A
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(IFB#202600925/MM) a8, ¢lac

To: Arab Potash Company Plc.
Amman - Jordan

We have the honor to inform you that we guarantee in your favor to pay to Arab Potash

Company Plc. for the maximum amount of Jordanian Dinars ( J.D.) in
order to allow (the "Contractor") to submit a tender for (the
"Project")( ) in accordance with the requirements of the Instruction to Tenderers
& Conditions of Contract issued by the Owner (the "Bidding Documents'). This
Guarantee shall remain valid for a period of ( ) days starting on and effect

In the event of the Contractor withdrawing their tender, or refusing to accept arithmetical
corrections to his tender, or failing to execute the Project before the expiration of the period of
validity of this Guarantee, or failing to submit a performance bond in accordance with the
Bidding Documents when called upon so to do we irrevocably undertake to pay to you upon
your first written demand in original form made by letter and without any notarial warning or
judicial Proceedings, notwithstanding any objections on the part of the Contractor.

the aforesaid maximum amount of Jordanian Dinars ( J.D.) in cash.

Dated this .............c.ooooeiin.i. dayof .......ooiiiiiiil 20.....
SIZNATUTE  oeieeeiieeiieeeite ettt ettt et e e ettt e st e e sttt eesabeeesteeensaeeessseesnsaeeanseeeanseeenssaeensseeensseennnnes
In the CaPACILY OF  oeeeeieeeee ettt e e e e e nbee e sbaeesaeeennnes

duly authorized to sign this Tender Guarantee for and on behalf of .............ccococniinniine.
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Confirmation of Site Visit

We hereby Confirm having visited the site
and its surroundings or caused it to be visited
on our behalf by a competent and reliable
person and have taken into account in the
Preparation of our bid all requisite
information concerning climate, location,
access , working restrictions , substrate ,soils,
slopes, contours, ground conditions ,existing
services, set-outs, grids, tolerances, adjacent
buildings, height restrictions , traffic and all
other factors which may affect or influence
our Bid in any way and confirm that we have
no queries or clarification on any matter
whatsoever concerning prevailing site
conditions . And we were notified about all
APC safety policies, security policies, all
restrictions and control requirement related
to the machine /material and individual’s
entry, and all policies which are included in
project documents. And we confirm our
obligation regarding to labor laws, another
regulations, tender documents,
correspondences, And we have no any
clarification regarding to nature and

conditions of work.
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1. Sandwich Panels:

METAL ROOF PANELS

1. GENERAL

1.1. RELATED DOCUMENTS

1.1.1. Drawings and general provisions of the Contract, including General
and Supplementary Conditions and Division 1 Specification Sections, apply
to this Section.

1.2. SUMMARY

1.2.1. Section includes insulated metal roof panels.

1.3. PERFORMANCE REQUIREMENTS

1.3.1. General: Provide manufactured roof panel assemblies complying with
performance requirements as per structural requirements and capable of
withstanding structural movement, thermally induced movement, and
exposure to weather without failure or infiltration of water into the building
interior.

1.3.2. Air Infiltration: Provide manufactured roof panel assemblies with
permanent resistance to air leakage through assembly of not more than
0.45 L/s/sq. m of fixed roof area when tested according to ASTM E 1680 at
a static-air-pressure difference of 192 Pa.

1.3.3. Water Penetration: Provide manufactured roof panel assemblies with
no water penetration as defined in the test method when tested according
to ASTM E 1646 at a minimum differential pressure of 20 percent of inward
acting, wind-load design pressure of not less than 300 Pa and not more
than 575 Pa.

1.3.4. Wind-Uplift Resistance: Provide roof panel assemblies that meet
requirements of UL 580 for Class 90 wind-uplift resistance. Wind speed to
be in conformity to IBC 2003 - Section 6 of ASCE7, with basic wind of 37
m/s and exposure D

1.3.5. Structural Performance: Provide manufactured roof panel assemblies
capable of safely supporting design loads indicated under in-service
conditions with vertical deflection no greater than the following, based on
VOLUME 2: SPECIFICATIONS. Page 5 of 69




testing manufacturer's standard units according to ASTM E 1592 by a
qualified independent testing and inspecting agency.

1.3.5.1. Maximum Deflection: 1/180 of the span.
1.3.5.2. Design loads as per structural requirements.

1.4. SUBMITTALS

1.4.1. Product Data: Include manufacturer's product specifications,
standard details, certified product test results, and general
recommendations, as applicable to materials and finishes for each
component and for total panel assemblies.

1.4.2. Shop Drawings: Show layouts of panels on roofs, details of edge
conditions, joints, panel profiles, supports, anchorages, trim, flashings,
underlayment, closures, snow guards, and special details. Distinguish
between factory- and field-assembled work.

1.4.2.1. For installed products indicated to comply with certain design

loadings, include structural analysis data signed and sealed by the qualified

professional engineer responsible for their preparation.

1.4.3. Samples for Initial Selection: Manufacturer's color charts or chips
showing the full range of colors, textures, and patterns available for roof
panels with factory-applied finishes.

1.4.4. Samples for Verification: Provide sample panels 300 mm long by
actual panel width, in the profile, style, color, and texture indicated. Include
clips, caps, battens, fasteners, closures, and other exposed panel
accessories.

1.4.5. Qualification Data: For firms and persons specified in the "Quality
Assurance" Article to demonstrate their capabilities and experience. Include
lists of completed projects with project names and addresses, names and
addresses of architects and employers, and other information specified.

1.4.6. Product Test Reports: Indicate compliance of manufactured roof
panel assemblies and materials with performance and other requirements
based on comprehensive testing of current products.

1.5. QUALITY ASSURANCE

1.5.1. Installer Qualifications: Engage an experienced installer who has
completed metal roof panel projects similar in material, design, and extent
to that indicated for this Project and with a record of successful in-service
performance.

1.5.2. Professional Engineer Qualifications: A professional engineer who is
legally qualified to practice in the jurisdiction where the Project is located
and who is experienced in providing engineering services of the kind
indicated.
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1.5.3. Testing Agency Qualifications: An independent testing agency with
the experience and capability to conduct the testing indicated without
delaying the Work, as documented according to ASTM E 699.

1.6. DELIVERY, STORAGE, AND HANDLING

1.6.1. Deliver panels and other components so they will not be damaged or
deformed. Package panels for protection against damage during
transportation or handling.

1.6.2. Handling: Exercise care in unloading, storing, and erecting roof
panels to prevent bending, warping, twisting, and surface damage.

1.6.3. Stack materials on platforms or pallets, covered with tarpaulins or
other suitable weathertight and ventilated covering. Store panels to ensure
dryness. Do not store panels in contact with other materials that might
cause staining, denting, or other surface damage.

1.7. PROJECT CONDITIONS

1.7.1. Field Measurements: Verify location of structural members and
openings in substrates by field measurements before fabrication and
indicate measurements on Shop Drawings. Coordinate fabrication schedule
with construction progress to avoid delaying the Work.

1.8. WARRANTY

1.8.1. General Warranty: Special warranties specified in this Article shall
not deprive the Employer of other rights the Employer may have under
other provisions of the Contract Documents and shall be in addition to, and
run concurrent with, other warranties made by the Contractor under
requirements of the Contract Documents.

1.8.2. Special Finish Warranty: Submit a written warranty, signed by
manufacturer, covering failure of the factory-applied exterior finish on
metal roof panels within the specified warranty period and agreeing to
repair finish or replace roof panels that show evidence of finish
deterioration. Deterioration of finish includes, but is not limited to, color
fade, chalking, cracking, peeling, and loss of film integrity.

1.8.3. Finish Warranty Period: 20 years from date of expiry of the Defects
Liability Period.

1.8.4. Special Weathertight Warranty: Submit a written warranty executed
by manufacturer agreeing to repair or replace metal roof panel assembly
that fails to remain weathertight within the specified warranty period.

1.8.5. Weathertight Warranty Period: 10 years from date of expiry of the
Defects Liability Period.
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2. PRODUCTS

2.1. METALS AND FINISHES

2.1.1. Metallic-Coated Steel Sheet Prepainted with Coil Coating: Steel sheet
metallic coated by the hot-dip process and prepainted by the coil-coating
process to comply with ASTM A 755M and the following requirements:

2.1.1.1. Galvanized Steel Sheet: ASTM A 653M, Z275; structural quality.
2.1.1.2. Thickness: External sheet is 0.7 mm, and internal sheet is 0.5
mm unless otherwise required for loading criteria.

2.1.1.3. Finish: Apply the following organic coating in thickness indicated.
Furnish appropriate air-drying spray finish in matching color for touchup.

2.1.1.3.1. Zincalume 40 Microne

2.1.1.3.1.1. Color: off white, or as selected by Engineer from
manufacturer's full range of colors.

2.2. FOAMED-INSULATION-CORE METAL ROOF PANELS

2.2.1. General: Provide factory-formed and -assembled metal roof panels
fabricated from two sheets of metal with insulation core foamed in place
during fabrication with joints between panels designed to form weathertight
seals. Include accessories required for weathertight installation.

2.2.2. Foam density is not less than 40kg/m3, U-Value = 0.0198 w/m2

2.2.1.1. Panel Performance:

2.2.1.1.1. Flatwise Tensile Strength: 200 kPa when tested according to
ASTM C 297/C
297M.

2.2.1.1.2. Humid Aging: Volume increase not greater than 6.0 percent and
no delamination or metal corrosion when tested for seven days at 60 deg
C and 100 percent relative humidity according to ASTM D 2126.

2.2.1.1.3. Heat Aging: Volume increase not greater than 2.0 percent and
no delamination, surface blistering, or permanent bowing when tested for
seven days at 93 deg C according to ASTM D 2126.

2.2.1.1.4. Cold Aging: Volume decrease not more than 1.0 percent and no
delamination, surface blistering, or permanent bowing when tested for
seven days at minus 29 deg C according to ASTM D 2126.

2.2.1.1.5. Fatigue: No evidence of delamination, core cracking, or
permanent bowing when tested to a 958-kPa positive and negative wind
load and with deflection of L/180 for 2 million cycles.

2.2.1.1.6. Autoclave: No delamination when exposed to 13.8-kPa pressure
at a temperature of 100 deg C for 2-1/2 hours.
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2.2.1.1.7. Fire-Test-Response Characteristics: Class A according to ASTM
E 108.

2.2.1.2. Insulation Core: Rock-Wool-Fiber Blanket Insulation, to ASTM C
665, Type I (blankets without membrane facing); consisting of fibers; with
maximum flame-spread and smoke-developed indexes of 25 and 50,
respectively; passing ASTM E 136 for combustion characteristics.

2.3. ROOF PANEL ASSEMBLIES

2.3.1. Lap-Seam Roof Panels: Manufacturer's standard factory-formed, lap-
seam roof panel assembly designhed for mechanical attachment of panels to
roof purlins or deck using exposed fasteners and sealants.

2.4. MISCELLANEOUS MATERIALS

2.4.1. General: Provide materials and accessories required for a complete
roof panel assembly and as recommended by panel manufacturer, unless
otherwise indicated.

2.4.2. Translucent Panels: Glass-fiber-reinforced, polyester, translucent,
plastic glazing panels complying with ASTM D 3841, Type CC1, limited
flammability, Grade 2, weather and UV resistant, crinkle finish both sides,
weighing not less than 2.5 kg/sq. m. Match configuration of adjacent metal
panels.

2.4.2.1. Color: OFF White, or as selected by Engineer from
manufacturer's full range of colors.

2.4.3. Fasteners: Self-tapping screws, bolts, nuts, self-locking rivets and
bolts, end-welded studs, and other suitable fasteners designed to withstand
design loads.

2.4.3.1. Use stainless-steel fasteners for exterior applications and
galvanized steel fasteners for interior applications.

2.4.3.2. Provide exposed fasteners with heads matching color of panel by
means of plastic caps or factory-applied coating.

2.4.3.3. Provide metal-backed neoprene washers under heads of exposed
fasteners bearing on weather side of panels.

2.4.3.4. Locate and space exposed fasteners in true vertical and horizontal
alignment. Use proper tools to obtain controlled uniform compression for
positive seal without rupture of neoprene washer.

2.4.4. Accessories: Unless otherwise specified, provide components
required for a complete roof panel assembly including trim, copings,
fasciae, mullions, sills, corner units, ridge closures, clips, seam covers,
battens, flashings, gutters, sealants, gaskets, fillers, closure strips, and
similar items. Match materials and finishes of panels.

2.4.4.1. Closure Strips: Closed-cell, self-extinguishing, expanded, cellular,
rubber or cross-linked, polyolefin-foam flexible closure strips. Cut or
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premold to match configuration of panels. Provide closure strips where
indicated or necessary to ensure weathertight construction.

2.4.4.2. Sealing Tape: Pressure-sensitive, 100 percent solids,
polyisobutylene compound sealing tape with release paper backing. Provide
permanently elastic, nonsag, nontoxic, nonstaining tape.

2.4.4.3. Elastomeric Joint Sealant: ASTM C 920, of base polymer, type,
grade, class, and use classifications required to seal joints in panel roofing
and remain weathertight. Provide sealant recommended by panel
manufacturer.

2.4.4.4. Drainage gutter shall be 30 cm wide and 20 cm deep and made
from galvanized steel sheet. (As per BOQ).

2.4.5. Bituminous Coating: Cold-applied asphalt mastic, SSPC-Paint 12,
compounded for 0.4-mm dry film thickness per coat, unless otherwise
indicated. Provide inert-type noncorrosive compound free of asbestos
fibers, sulfur components, and other deleterious impurities.

2.4.6. Expansion-Joint Sealant: For hooked-type expansion joints that must
be free to move, provide non-setting, non-hardening, non-migrating,
heavy-bodied polyisobutylene sealant.

2.5. FABRICATION

2.5.1. General: Fabricate and finish panels and accessories at the factory
to greatest extent possible, by manufacturer's standard procedures and
processes, as necessary to fulfill indicated performance requirements
demonstrated by laboratory testing. Comply with indicated profiles and with
dimensional and structural requirements.

2.5.2. Fabricate panel joints with captive gaskets or separator strips that
provide a tight seal and prevent metal-to-metal contact, in a manner that
will minimize noise from movements within panel assembly.

3. EXECUTION

3.1. EXAMINATION

3.1.1. Examine substrates and conditions, with Installer present, for
compliance with requirements indicated for conditions affecting
performance of metal panel roofing.

3.1.1.1. Panel Supports and Anchorage: Examine roof framing to verify that
purlins, angles, channels, and other secondary structural panel support
members and anchorage have been installed according to written
instructions of panel manufacturer.

3.1.1.2. Do not proceed with roof panel installation until unsatisfactory
conditions have been corrected.
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3.2. PREPARATION

3.2.1. Coordinate metal panel roofing with rain drainage work; flashing;
trim; and construction of decks, parapets, walls, and other adjoining work
to provide a leakproof, secure, and noncorrosive installation.

3.2.2. Promptly remove protective film, if any, from exposed surfaces of
metal panels. Strip with care to avoid damage to finish.

3.3. PANEL INSTALLATION

3.3.1. General: Comply with panel manufacturer's written instructions and
recommendations for installation, as applicable to project conditions and
supporting substrates. Anchor panels and other components of the Work
securely in place, with provisions for thermal and structural movement.

3.3.1.1. Field cutting exterior panels by torch is not permitted.
3.3.1.2. Install panels with concealed fasteners, unless otherwise
indicated.

3.3.2. Accessories: Install components required for a complete roof panel
assembly including trim, copings, fasciae, ridge closures, clips, seam
covers, battens, flashings, gutters, sealants, gaskets, fillers, closure strips,
and similar items.

3.3.3. Separate dissimilar metals by painting each metal surface in area of
contact with a bituminous coating, by applying rubberized-asphalt
underlayment to each metal surface, or by other permanent separation as
recommended by manufacturers of dissimilar metals.

3.3.4. Joint Sealers: Install gaskets, joint fillers, and sealants where
indicated and where required for weatherproof performance of panel
assemblies. Provide types of gaskets, fillers, and sealants indicated or, if
not otherwise indicated, types recommended by panel manufacturer.

3.3.4.1. Install weatherseal under ridge cap. Flash and seal panels at
eave and rake with rubber, neoprene, or other closures to exclude
weather.

3.3.4.2. Seal panel end laps with double beads of tape or sealant, full
width of panel. Seal side joints where recommended by panel
manufacturer.

3.3.4.3. Prepare joints and apply sealants to comply with requirements of
Section "Joint Sealants."

3.3.5. Lap-Seam Roof Panels: Provide sealant tape at lapped joints of
ribbed or fluted panels and between panels and protruding equipment,
vents, and accessories.

3.3.5.1. Apply a continuous ribbon of sealant tape to clean, dry surface of
the weather side of fastenings on end laps; on side laps of corrugated
nesting-type, ribbed, or fluted panels; and elsewhere as needed to make
panels weatherproof to driving rains.
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3.3.6. Installation Tolerances: Shim and align panel units within installed
tolerance of 6 mm in 6 m on slope and location lines as indicated and within
3-mm offset of adjoining faces and of alignment of matching profiles.

3.4. CLEANING AND PROTECTING

3.4.1. Damaged Units: Replace panels and other components of the Work
that have been damaged or have deteriorated beyond successful repair by
finish touchup or similar minor repair procedures.

3.4.2. Cleaning: Remove temporary protective coverings and strippable
films, if any, as soon as each panel is installed. On completion of panel
installation, clean finished surfaces as recommended by panel
manufacturer and maintain in a clean condition during construction.

END OF SECTION
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2.METAL WALL PANELS

1. GENERAL

1.1. RELATED DOCUMENTS

1.1.1. Drawings and general provisions of the Contract, including General
and Supplementary Conditions and Division 1 Specification Sections, apply
to this Section.

1.2. SUMMARY

1.2.1. This Section includes the following:
1.2.1.1. Laminated-insulation-core metal wall panels.

1.3. DEFINITION

1.3.1. Metal Wall Panel Assembly: Metal wall panels, attachment system
components, miscellaneous metal framing, thermal insulation, and
accessories necessary for a complete weathertight system.

1.4. PERFORMANCE REQUIREMENTS

1.4.1. General: Provide metal wall panel assemblies that comply with
performance requirements specified as determined by testing
manufacturers' standard assemblies similar to those indicated for this
Project, by a qualified testing and inspecting agency.

1.4.2. Metal Thicknesses: thicknesses of metal components are indicative.
Thicknesses shall be as required by roof panel manufacturer and loading
conditions and approved by Engineer.

1.4.3. Air Infiltration: Air leakage through assembly of not more than 0.45
L/s per sq. m of wall area when tested according to ASTM E 283 at a static-
air-pressure difference of 300 Pa

1.4.4. Water Penetration: No water penetration when tested according to
ASTM E 331 at a minimum differential pressure of 20 percent of inward-
acting, wind-load design pressure of not less than 300 Pa and not more
than 575 Pa.
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1.4.5. Water Penetration: No evidence of water leakage when tested
according to AAMA 501.1 under dynamic pressure equal to 20 percent of
inward-acting, wind-load design pressure of not less than 300 Pa and not
more than 575 Pa.

1.4.5.1. Water Leakage: As defined according to AAMA 501.1.

1.4.5.2. Water Leakage: Uncontrolled water infiltrating the system or
appearing on system's normally exposed interior surfaces from sources
other than condensation. Water controlled by flashing and gutters that is
drained back to the exterior and cannot damage adjacent materials or
finishes is not water leakage.

1.4.6. Water Absorption: Maximum 1.0 percent absorption rate by volume
when tested according to ASTM C 209.

1.4.7. Structural Performance: Provide metal wall panel assemblies
capable of withstanding the effects of gravity loads and the following loads
and stresses within limits and under conditions indicated, based on testing
according to ASTM E 1592:

1.4.7.1. Wind Loads: Determine loads based on the following minimum
design wind pressures:

1.4.7.1.1. Wind Loads: International Building Code (IBC), 2003 Edition,
Exposure D, Basic Wind Speed 37 m/s.

1.4.7.2. Deflection Limits: Engineer metal wall panel assemblies to
withstand test pressures with deflection no greater than 1/180 of the span
and no evidence of material failure, structural distress, or permanent
deformation exceeding 0.2 percent of the clear span.

1.4.7.2.1. Test Pressures: 150 percent of inward and outward wind-load
design pressures.

1.4.8. Seismic Performance: Provide metal wall panel assemblies capable
of withstanding the effects of earthquake motions determined according to

1.4.8.1. Seismic Loads: International Building Code (IBC), 2003 Edition,
Zone 3
1.5. SUBMITTALS

1.5.1. Product Data: Include construction details, material descriptions,
dimensions of individual components and profiles, and finishes for each
type of metal wall panel and accessory.
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1.5.2. Installer Certificates: Signed by product manufacturer certifying that
Installer is approved, authorized, or licensed by manufacturer to install his
products.

1.5.3. Installer Experience: List of five projects (minimum) of a similar
nature carried out successfully by the installer with the same product
endorsed by the manufacturer’s representative.

1.5.4. Shop Drawings: Show fabrication and installation layouts of metal
wall panels; details of edge conditions, joints, panel profiles, corners,
anchorages, attachment system, trim, flashings, closures, and accessories;
and special details. Distinguish between factory- and field-assembled work.

1.5.4.1. Accessories: Include details of the following items, at a scale of
not less than 1:10:

1.5.4.1.1. Flashing and trim.
1.5.4.1.2. Downspouts.

1.5.4.2. For installed products indicated to comply with design loads,
include structural analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

1.5.5. Coordination Drawings: Exterior elevations drawn to scale and
coordinating penetrations and wall-mounted items. Show the following:

1.5.5.1. Wall panels and attachments.

1.5.5.2. Stud framing.

1.5.5.3. Wall-mounted items including doors, windows, louvers, and
lighting fixtures.

1.5.6. Samples for Initial Selection: For each type of metal wall panel
indicated with factory-applied color finishes.

1.5.6.1. Include similar Samples of trim and accessories involving color
selection.

1.5.6.2. Include manufacturer's color charts consisting of strips of cured
sealants showing the full range of colors available for each sealant
exposed to view.

1.5.7. Samples for Verification: For each type of exposed finish required,
prepared on Samples of size indicated below.

1.5.7.1. Metal Wall Soffit Wall and Soffit Panels: 300 mm long by actual
panel width. Include fasteners, closures, and other metal wall panel
accessories.
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1.5.7.1.1. Include four-way joint for composite panels.

1.5.7.2. Trim and Closures: 300 mm long. Include fasteners and other
exposed accessories.

1.5.7.3. Accessories: 300-mm- long Samples for each type of accessory.
1.5.7.4. Exposed Gaskets: 300 mm long.

1.5.7.5. Exposed Sealants: For each type and color of joint sealant
required. Install joint sealants in 13-mm- wide joints formed between two
150-mm- long strips of material matching the appearance of metal wall
panels adjacent to joint sealants.

1.5.8. Qualification Data: For Installer professional engineer testing
agency.

1.5.9. Compatibility and Adhesion Test Reports: From sealant
manufacturer indicating the following:

1.5.9.1. Materials forming joint substrates and joint sealant backings
have been tested for compatibility and adhesion with joint sealants.
1.5.9.2. Interpretation of test results and written recommendations for
primers and substrate preparation needed for adhesion.

1.5.10. Field quality-control test reports.

1.5.11. Product Test Reports: Based on evaluation of comprehensive tests
performed by a qualified testing agency, for the following:

1.5.11.1. Metal Wall Soffit Wall and Soffit Panels: Include reports for air
infiltration, water penetration, and structural performance.

1.5.12. Maintenance Data: For metal wall panels to include in maintenance
manuals.

1.5.13. Warranties: Special warranties specified in this Section.

1.6. QUALITY ASSURANCE

1.6.1. Installer Qualifications: A qualified firm specializing in performing
the work of this Section with minimum three years’ documented experience
and that is approved, authorized, or licensed by the product manufacturer
to install his product and that is eligible to receive manufacturer's warranty.
Include project names and addresses, nhames and addresses of Engineers
and Employers, and other information specified

1.6.1.1. Installer's responsibilities include fabricating and installing metal
wall panel assemblies and providing professional engineering services
needed to assume engineering responsibility.
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1.6.1.2. Engineering Responsibility: Preparation of Shop Drawings and
comprehensive engineering analysis by a qualified professional engineer.
1.6.1.3. Engineering Responsibility: Preparation of data for metal wall
panels, including Shop Drawings, based on testing and engineering
analysis of manufacturer's standard units in assemblies similar to those
indicated for this Project.

1.6.2. Fabricator Qualifications: Certified by metal-faced composite wall
panel manufacturer to fabricate and install manufacturer's wall panel
system.

1.6.3. Testing Agency Qualifications: Qualified according to ASTM E 329 for
testing indicated, as documented according to ASTM E 548.

1.6.4. Source Limitations: Obtain each type of metal wall panel through
one source from a single manufacturer.

1.6.5. Product Options: Drawings indicate size, profiles, and dimensional
requirements of metal wall panels and are based on the specific system
indicated. Refer to Division 1 Section "Product Requirements."

1.6.5.1. Do not modify intended aesthetic effects, as judged solely by
Engineer, except with Engineer's approval. If modifications are proposed,
submit comprehensive explanatory data to Engineer for review.

1.6.6. Preconstruction Compatibility and Adhesion Testing: Submit to
joint-sealant manufacturers, for testing indicated below, samples of
materials that will contact or affect joint sealants.

1.6.6.1. Use manufacturer's standard test methods to determine whether
priming and other specific joint preparation techniques are required to
obtain rapid, optimum adhesion of joint sealants to joint substrates.

1.6.6.1.1. Perform tests under environmental conditions replicating those
that will exist during installation.

1.6.6.2. Submit no fewer than nine pieces of each type of material,
including joint substrates, shims, joint-sealant backings, secondary seals,
and miscellaneous materials.

1.6.6.3. Schedule sufficient time for testing and analyzing results to
prevent delaying the Work.

1.6.6.4. For materials failing tests, obtain joint-sealant manufacturer's
written instructions for corrective measures, including the use of specially
formulated primers.
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1.6.7. Mockups: Build mockups to verify selections made under sample
Submittals and to demonstrate aesthetic effects and qualities of materials
and execution.

1.6.7.1. Build mockup of typical corner wall panel, including soffit, as
shown on Drawings; approximately 1200 mm square by full thickness,
including insulation, supports, attachments, and accessories.

1.6.7.1.1. Include four-way joints for metal-plate wall panels.

1.6.7.2. Approval of mockups is for other material and construction
qualities specifically approved by Engineer in writing.

1.6.7.3. Approval of mockups does not constitute approval of deviations
from the Contract Documents contained in mockups unless such deviations
are specifically approved by Engineer in writing.

1.6.7.4. Approved mockups may become part of the completed Work if
undisturbed at time of Substantial Completion.

1.6.8. Preliminary Siding Conference: Before starting wall framing
sheathing girt construction, conduct conference at Project site. Comply
with requirements for pre-installation conferences in Division 1 Section
"Project Management and Coordination." Review methods and procedures
related to wall framing sheathing girt construction and metal wall panels
including, but not limited to, the following:

1.6.8.1. Meet with Employer, Engineer, Employer's insurer if applicable,
testing and inspecting agency representative, metal wall panel Installer,
metal wall panel manufacturer's representative, structural-support
Installer, and installers whose work interfaces with or affects metal wall
panels including installers of doors, windows, and louvers.

1.6.8.2. Review and finalize construction schedule and verify availability of
materials, Installer's personnel, equipment, and facilities needed to make
progress and avoid delays.

1.6.8.3. Review methods and procedures related to metal wall panel
installation, including manufacturer's written instructions.

1.6.8.4. Examine support conditions for compliance with requirements,
including alignment between and attachment to structural members.
1.6.8.5. Review flashings, special side details, wall penetrations, openings,
and condition of other construction that will affect metal wall panels.
1.6.8.6. Review governing regulations and requirements for insurance,
certificates, and tests and inspections if applicable.

1.6.8.7. Review temporary protection requirements for metal wall panel
assembly during and after installation.

1.6.8.8. Review wall panel observation and repair procedures after metal
wall panel installation.

VOLUME 2: SPECIFICATIONS. Page 18 of 69



PR iyl uligyll Rehabilitation of Warehouses 8 Hangars Roofs and Ventilation

Vo

Arab Potash Tender Documents

1.6.9. Preinstallation Conference: Conduct conference at Project site to
comply with requirements in Division 1 Section "Project Management and
Coordination." Review methods and procedures related to metal wall panel
assemblies including, but not limited to, the following:

1.6.9.1. Meet with Employer, Engineer, Employer's insurer if applicable,
testing and inspecting agency representative, metal wall panel Installer,
metal wall panel manufacturer's representative, structural-support
Installer, and installers whose work interfaces with or affects metal wall
panels including installers of doors, windows, and louvers.

1.6.9.2. Review and finalize construction schedule and verify availability of
materials, Installer's personnel, equipment, and facilities needed to make
progress and avoid delays.

1.6.9.3. Review methods and procedures related to metal wall panel
installation, including manufacturer's written instructions.

1.6.9.4. Examine support conditions for compliance with requirements,
including alignment between and attachment to structural members.
1.6.9.5. Review flashings, special siding details, wall penetrations,
openings, and condition of other construction that will affect metal wall
panels.

1.6.9.6. Review governing regulations and requirements for insurance,
certificates, and testing and inspecting if applicable.

1.6.9.7. Review temporary protection requirements for metal wall panel
assembly during and after installation.

1.6.9.8. Review wall panel observation and repair procedures after metal
wall panel installation.

1.6.9.9. Document proceedings, including corrective measures and actions
required, and furnish copy of record to each participant.

1.7. DELIVERY, STORAGE, AND HANDLING

1.7.1. Deliver components, sheets, metal wall panels, and other
manufactured items so as not to be damaged or deformed. Package metal
wall panels for protection during transportation and handling.

1.7.2. Unload, store, and erect metal wall panels in a manner to prevent
bending, warping, twisting, and surface damage.

1.7.3. Stack metal wall panels horizontally on platforms or pallets, covered
with suitable weathertight and ventilated covering. Store metal wall panels
to ensure dryness, with positive slope for drainage of water. Do not store
metal wall panels in contact with other materials that might cause staining,
denting, or other surface damage.

1.7.4. Store metal-faced composite wall panels vertically, covered with
suitable weathertight and ventilated covering. Store metal-faced
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composite wall panels to ensure dryness, with positive slope for drainage
of water. Do not store metal-faced composite wall panels in contact with

other materials that might cause staining, denting, or other surface
damage. Do not allow storage space to exceed 49 deg C.

1.7.5. Protect strippable protective covering on metal wall panels from
exposure to sunlight and high humidity, except to extent necessary for
period of metal wall panel installation.

1.7.6. Protect foam-plastic insulation as per manufacturer’s requirements
and as follows:

1.7.6.1. Do not expose yourself to sunlight, except to extent necessary
for period of installation and concealment.

1.7.6.2. Protect against ignition at all times. Do not deliver foam-plastic
insulation materials to Project site before installation time.

1.7.6.3. Complete installation and concealment of plastic materials as
rapidly as possible in each area of construction.

1.8. PROJECT CONDITIONS

1.8.1. Weather Limitations: Proceed with installation only when existing
and forecasted weather conditions permit assembly of metal wall panels to
be performed according to manufacturers' written instructions and
warranty requirements.

1.8.2. Field Measurements: Verify locations of structural members and wall
opening dimensions by field measurements before metal wall panel
fabrication and indicate measurements on Shop Drawings. Coordinate
fabrication schedule with construction progress to avoid delaying the Work.

1.9. COORDINATION

1.9.1. Coordinate metal wall panel assemblies with rain drainage work,
flashing, trim, and construction of girts, studs, soffits, and other adjoining
work to provide a leakproof, secure, and noncorrosive installation.

1.10. WARRANTY

1.10.1. Special Warranty: Manufacturer's standard form in which
manufacturer agrees to repair or replace components of metal wall panel
assemblies that fail in materials or workmanship within specified warranty
period.
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1.10.1.1. Failures include, but are not limited to, the following:

1.10.1.1.1. Structural failures, including rupturing, cracking, or puncturing.
1.10.1.1.2. Deterioration of metals, metal finishes, and other materials
beyond normal weathering.

1.10.1.2. Warranty Period: 10 years from date of Substantial Completion.

1.10.2. Special Warranty on Panel Finishes: Manufacturer's standard form
in which manufacturer agrees to repair finish or replace metal wall panels
that show evidence of deterioration of factory-applied finishes within
specified warranty period.

1.10.2.1. Finish: Deterioration includes, but is not limited to, the
following:

1.10.2.1.1. Color fading more than 15 Hunter units when tested
according to ASTM D 2244.

1.10.2.1.2. chalking in excess of a No. 2 rating when tested according to ASTM D 4214,
1.10.2.1.3. cCracking, checking, peeling, or failure of paint to adhere to bare metal.
1.10.2.2. Finish Warranty Period: 20 years from date of Substantial

Completion.

1.10.3. Special Weathertightness Warranty: Manufacturer's standard form
in which manufacturer agrees to repair or replace metal wall panel
assemblies that fail to remain weathertight, including leaks, within specified
warranty period.

1.10.3.1. Weathertight Warranty Period: 10 years from date of
Substantial Completion.

2. PRODUCTS

2.1. MATERIALS
2.1.1. Panel Sealants:

2.1.1.1. Sealant Tape: Pressure-sensitive, 100 percent solids, gray
polyisobutylene compound sealant tape with release-paper backing.
Provide permanently elastic, nonsag, nontoxic, nonstaining tape 13 mm
wide and 3 mm thick.

2.1.1.2. Joint Sealant: ASTM C 920; elastomeric polyurethane, polysulfide,
or silicone sealant; of type, grade, class, and use classifications required to
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seal joints in metal wall panels and remain weathertight; and as
recommended in writing by metal wall panel manufacturer.
2.1.1.3. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C 1311.

2.2. MISCELLANEOUS METAL FRAMING

2.2.1. Thicknesses of metal components are indicative. Thicknesses shall
be as required by roof panel manufacturer and loading conditions and
approved by Engineer.

2.2.2. Steel Sheet Components, General: Complying with ASTM C 645
requirements for metal and with ASTM A 653/A 653M, Z180, hot-dip
galvanized zinc coating.

2.2.3. Subgirts: C- or Z-shaped sections fabricated from 1.5-mm bare
steel thickness, shop-painted, cold-formed, metallic-coated steel sheet.

2.2.4. Zee Clips: 2.0-mm bare steel thickness, cold-formed, galvanized
steel sheet.

2.2.5. Base or Sill Angles Channels: 2.0-mm bare steel thickness, cold-
formed, galvanized steel sheet.

2.2.6. Hat-Shaped, Rigid Furring Channels: ASTM C 645.

2.2.6.1. Minimum Base Metal Thickness: As recommended by
manufacturer and approved by Engineer.

2.2.6.2. Depth: As recommended by manufacturer and approved by
Engineer.

2.2.7. Cold-Rolled Furring Channels: 1.37-mm bare steel thickness, with
minimum 13-mm- wide flange.

2.2.7.1. Depth: As recommended by manufacturer and approved by
Engineer.

2.2.7.2. Furring Brackets: Adjustable, corrugated-edge type of steel
sheet with minimum bare steel thickness of 0.79 mm.

2.2.7.3. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper,
1.59-mm- diameter wire, or double strand of 1.21-mm- diameter wire.

2.2.8. Z-Shaped Furring: With slotted or nonslotted web, face flange of 32
mm, wall attachment flange of 22 mm, minimum bare metal thickness of
0.45 mm, and depth required to fit insulation thickness indicated.
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2.2.9. Fasteners for Metal Framing: Of type, material, size, corrosion
resistance, holding power, and other properties required to fasten steel
members to substrates.

2.3. MISCELLANEOUS MATERIALS

2.3.1. Fasteners: Self-tapping screws, bolts, nuts, self-locking rivets and
bolts, end-welded studs, and other suitable fasteners designed to withstand
design loads. Provide exposed fasteners with heads matching color of metal
wall panels by means of plastic caps or factory-applied coating.

2.3.1.1. Fasteners for Wall Panels: Self-drilling or self-tapping 410
stainless or zinc-alloy steel hex washer head, with EPDM or PVC washer
under heads of fasteners bearing on weather side of metal wall panels.
2.3.1.2. Fasteners for Flashing and Trim: Blind fasteners or self-drilling
screws with hex washer head.

2.3.1.3. Blind Fasteners: stainless-steel rivets.

2.3.2. Bituminous Coating: Cold-applied asphalt mastic, SSPC-Paint 12,
compounded for 0.4-mm dry film thickness per coat. Provide inert-type
noncorrosive compound free of asbestos fibers, sulfur components, and
other deleterious impurities.

2.4. LAMINATED-INSULATION-CORE METAL WALL PANELS

2.4.1. General: Provide factory-formed and -assembled metal wall panels
fabricated from two metal facing sheets and core material laminated or
otherwise securely bonded to facing sheets during fabrication without use
of contact adhesives, and with joints between panels designed to form
weathertight seals. Include accessories required for weathertight
installation.

2.4.1.1. Panel Performance:

2.4.1.2. Flatwise Tensile Strength: 186 kPa when tested according to
ASTM C 297/C 297M.

2.4.1.3. Humid Aging: Volume increase not greater than 6.0 percent and
no delamination or metal corrosion when tested for seven days at 60 deg
C and 100 percent relative humidity according to ASTM D 2126.

2.4.1.4. Heat Aging: Volume increase not greater than 2.0 percent and no
delamination, surface blistering, or permanent bowing when tested for
seven days at 93 deg C according to ASTM D 2126.

2.4.1.5. Cold Aging: Volume decrease not more than 1.0 percent and no
delamination, surface blistering, or permanent bowing when tested for
seven days at minus 29 deg C according to ASTM D 2126.
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2.4.1.6. Fatigue: No evidence of delamination, core cracking, or permanent
bowing when tested to a 958-kPa positive and negative wind load and with
deflection of L/180 for 2 million cycles.

2.4.1.7. Autoclave: No delamination when exposed to 13.8-kPa pressure
at a temperature of 100 deg C for 2-1/2 hours.

2.4.2. Wrapped-Edge, Laminated-Insulation-Core Metal Wall Panels:
Formed with flush exterior panel facing wrapped over panel edges;
designed for independent installation by mechanically attaching panels to
supports using staggered, concealed side clips engaging panel edges; with
sealant joints.

2.4.2.1. Metallic-Coated Steel Sheet: Facings of zinc-coated (galvanized)
steel sheet complying with ASTM A 653/A 653M, Z275 coating designation,
or aluminum-zinc alloy-coated steel sheet complying with ASTM A 792/A
792M, Class AZM150 coating designation; structural quality. Prepainted by
the coil-coating process to comply with ASTM A 755/A 755M.

2.4.2.1.1. Nominal Thickness: 1-mm.
2.4.2.1.2. Interior Finish: acrylic coating.
2.4.2.1.3. Color: As selected by Engineer from manufacturer's full range.

2.4.2.2. Metallic-Coated Steel Sheet Prepainted with Coil Coating: Steel
sheet metallic coated by the hot-dip process and prepainted by the coil-
coating process to comply with ASTM A 755M and the following
requirements:

2.1.1.1. Galvanized Steel Sheet: ASTM A 653M, Z275; structural quality.
2.1.1.2. Thickness: External sheet is 0.7 mm, and internal sheet is 0.5
mm unless otherwise required for loading criteria.

2.1.1.3. Finish: Apply the following organic coating in thickness indicated.
Furnish appropriate air-drying spray finish in matching color for touchup.

2.1.1.3.1. Zincalume 40 Micron

2.1.1.3.1.1. Color: off white, or as selected by Engineer from
manufacturer's full range of colors.

2.5. ACCESSORIES

2.5.1. Wall Panel Accessories: Provide components required for a complete
metal wall panel assembly including trim, copings, fasciae, mullions, sills,
corner units, clips, flashings, sealants, gaskets, fillers, closure strips, and
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similar items. Match material and finish of metal wall panels, unless
otherwise indicated.

2.5.1.1. Closures: Provide closures at eaves and rakes, fabricated of
same metal as metal wall panels.

2.5.1.2. Backing Plates: Provide metal backing plates at panel end
splices, fabricated from material recommended by manufacturer.

2.5.1.3. Closure Strips: Closed-cell, expanded, cellular, rubber or
crosslinked, polyolefin-foam or closed-cell laminated polyethylene;
minimum 25-mm- thick, flexible closure strips; cut or premolded to match
metal wall panel profile. Provide closure strips where indicated or necessary
to ensure weathertight construction.

2.5.2. Flashing and Trim: Formed from 0.45-mm- thick, zinc-coated
(galvanized) steel sheet. Provide flashing and trim as required to seal
against weather and to provide finished appearance. Locations include, but
are not limited to, bases, drips, sills, jambs, corners, endwalls, framed
openings, rakes, fasciae, parapet caps, soffits, reveals, and fillers. Finish
flashing and trim with same finish system as adjacent metal wall panels.

2.5.3. Downspouts: Formed from 0.45-mm4-inch- thick, zinc-coated
(galvanized) steel sheet; in 3-m-long sections, complete with formed
elbows and offsets. Finish downspouts to match metal wall panels.

2.6. FABRICATION

2.6.1. General: Fabricate and finish metal wall panels and accessories at
the factory to greatest extent possible, by manufacturer's standard
procedures and processes, as necessary to fulfill indicated performance
requirements demonstrated by laboratory testing. Comply with indicated
profiles and with dimensional and structural requirements.

2.6.1.1. Form panel lines, breaks, and angles to be sharp and true, with
surfaces free from warp and buckle.

2.6.1.2. Fabricate wall panels with panel stiffeners as required to
maintain fabrication tolerances and to withstand design loads.

2.6.2. Fabricate metal wall panels in a manner that eliminates
condensation on interior side of panel and with joints between panels
designed to form weathertight seals.

2.6.3. Provide panel profile, including major ribs and intermediate
stiffening ribs, if any, for full length of panel.

2.6.4. Where indicated, fabricate metal wall panel joints with factory-
installed captive gaskets or separator strips that provide a tight seal and
prevent metal-to-metal contact, in a manner that will minimize noise from
movements within panel assembly.
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2.6.5. Sheet Metal Accessories: Fabricate flashing and trim to comply with
recommendations in SMACNA's "Architectural Sheet Metal Manual" that
apply to the design, dimensions, metal, and other characteristics of item
indicated.

2.6.5.1. Form exposed sheet metal accessories that are without excessive
oil canning, buckling, and tool marks and that are true to line and levels
indicated, with exposed edges folded back to form hems.

2.6.5.2. Seams for Other Than Aluminum: Fabricate nonmoving seams in
accessories with flat-lock seams. Tin edges to be seamed, form seams, and
solder.

2.6.5.3. Sealed Joints: Form no expansion but movable joints in metal to
accommodate elastomeric sealant to comply with SMACNA standards.
2.6.5.4. Conceal fasteners and expansion provisions where possible.
Exposed fasteners are not allowed on faces of accessories exposed to view.
2.6.5.5. Fabricate cleats and attachment devices from same material as
accessory being anchored or from compatible, noncorrosive metal
recommended by metal wall panel manufacturer.

2.6.5.5.1. Size: As recommended by SMACNA's "Architectural Sheet Metal
Manual" or metal wall panel manufacturer for application but not less than
thickness of metal being secured.

2.7. FINISHES, GENERAL

2.7.1. Comply with NAAMM's "Metal Finishes Manual for Architectural and
Metal Products" for recommendations for applying and designating finishes.

2.7.2. Protect mechanical and painted finishes on exposed surfaces from
damage by applying a strippable, temporary protective covering before

shipping.

2.7.3. Appearance of Finished Work: Variations in appearance of abutting
or adjacent pieces are acceptable if they are within one-half of the range
of approved Samples. Noticeable variations in the same piece are not
acceptable. Variations in appearance of other components are acceptable
if they are within the range of approved Samples and are assembled or
installed to minimize contrast.

3. EXECUTION
3.1. EXAMINATION
3.1.1. Examine substrates, areas, and conditions, with Installer present,

for compliance with requirements for installation tolerances, metal wall
panel supports, and other conditions affecting performance of work.
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3.1.1.1. Examine primary and secondary wall framing to verify that girts,
angles, channels, studs, and other structural panel support members and
anchorage have been installed within alignment tolerances required by
metal wall panel manufacturer.

3.1.1.2. Examine solid wall sheathing to verify that sheathing joints are
supported by framing or blocking and that installation is within flatness
tolerances required by metal wall panel manufacturer.

3.1.1.3. For the record, prepare written report, endorsed by Installer,
listing conditions detrimental to performance of work.

3.1.2. Examine roughing-in for components and systems penetrating metal
wall panels to verify actual locations of penetrations relative to seam
locations of metal wall panels before metal wall panel installation.

3.1.3. Proceed with installation only after unsatisfactory conditions have
been corrected.

3.2. PREPARATION

3.2.1. Clean substrates of substances harmful to insulation, including
removing projections capable of interfering with insulation attachment.

3.2.2. Install flashings and other sheet metal to comply with requirements
specified in Division 7 Section "Sheet Metal Flashing and Trim."

3.2.3. Miscellaneous Framing: Install subgirts, base angles, sills, furring,
and other miscellaneous wall panel support members and anchorage
according to ASTM C 754 and metal wall panel manufacturer's written
recommendations.

3.2.3.1. Soffit Framing: Wire-tie or clip furring channels to supports, as
required to comply with requirements for assemblies indicated.

3.3. METAL WALL PANEL INSTALLATION, GENERAL

3.3.1. General: Install metal wall panels in orientation, sizes, and locations
indicated on Drawings. Install panels perpendicular to girts and subgirts,
unless otherwise indicated. Anchor metal wall panels and other
components of the Work securely in place, with provisions for thermal and
structural movement.

3.3.1.1. Field cutting of metal wall panels by torch is not permitted.

3.3.1.2. Shim or otherwise plumb substrates receiving metal wall panels.
3.3.1.3. Rigidly fasten base end of metal wall panels and allow eave end
free movement due to thermal expansion and contraction. Predrill panels.
3.3.1.4. Flash and seal metal wall panels with weather closures at eaves,
rakes, and at perimeter of all openings. Fasten with self-tapping screws.
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Do not begin installation until weather barrier and flashings that will be
concealed by metal wall panels are installed.

3.3.1.5. Install screw fasteners in predrilled holes.

3.3.1.6. Locate and space fastenings in uniform vertical and horizontal
alignment.

3.3.1.7. Install flashing and trim as metal wall panel work proceeds.
3.3.1.8. Locate panel splices over, but not attached to, structural supports.
Stagger panel splices and end laps to avoid a four-panel lap splice
condition.

3.3.1.9. Apply elastomeric sealant continuously between metal base channel (sill angle) and
concrete, and elsewhere as indicated or, if not indicated, as necessary for waterproofing.

3.3.1.10. Align bottom of metal wall panels and fasten with blind rivets,
bolts, or self-tapping screws. Fasten flashings and trim around openings
and similar elements with self-tapping screws.

3.3.1.11. Provide weatherproof escutcheons for pipe and conduit
penetrating exterior walls.

3.3.2. Fasteners:

3.3.2.1. Steel Wall Panels: Use stainless-steel fasteners for surfaces
exposed to the exterior and galvanized steel fasteners for surfaces exposed
to the interior.

3.3.3. Metal Protection: Where dissimilar metals will contact each other or
corrosive substrates, protect against galvanic action by painting contact
surfaces with bituminous coating, by applying rubberized-asphalt
underlayment to each contact surface, or by other permanent separation
as recommended by metal wall panel manufacturer.

3.3.3.1. Coat back side of wall panels with bituminous coating where wall
panels will contact wood, ferrous metal, or cementitious construction.

3.3.4. Joint Sealers: Install gaskets, joint fillers, and sealants where
indicated and where required for weatherproof performance of metal wall
panel assemblies. Provide types of gaskets, fillers, and sealants indicated
or, if not indicated, types recommended by metal wall panel manufacturer.

3.3.4.1. Seal metal wall panel end laps with double beads of tape or
sealant, full width of panel.

Seal side joints where recommended by metal wall panel manufacturer.
3.3.4.2. Prepare joints and apply sealants to comply with requirements in
Division 7 Section "Joint Sealants."

3.4. FIELD-ASSEMBLED METAL WALL PANEL INSTALLATION
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3.4.1. Lap-Seam Metal Wall Panels: Fasten metal wall panels to supports
with fasteners at each lapped joint at location and spacing recommended
by manufacturer.

3.4.1.1. Arrange and nest side-lap joints so prevailing winds blow over, not
into, lapped joints. Lap ribbed or fluted sheets one full rib corrugation.
Apply panels and associated items for neat and weathertight enclosure.
Avoid "panel creep" or application not true to line.

3.4.1.2. Provide metal-backed washers under heads of exposed fasteners
bearing on weather side of metal wall panels.

3.4.1.3. Locate and space exposed fasteners in uniform vertical and
horizontal alignment. Use proper tools to obtain controlled uniform
compression for positive seal without rupture of washer.

3.4.1.4. Install screw fasteners with power tools having controlled torque
adjusted to compress washer tightly without damage to washer, screw
threads, or panels. Install screws in predrilled holes.

3.4.1.5. Provide sealant tape at lapped joints of metal wall panels and
between panels and protruding equipment, vents, and accessories.
3.4.1.6. Apply a continuous ribbon of sealant tape to weather-side surface
of fastenings on end laps, and on side laps of nesting-type panels; on side
laps of corrugated nesting-type, ribbed, or fluted panels; and elsewhere as
needed to make panels weatherproof to driving rains.

3.4.1.7. At panel splices, nest panels with minimum 150-mm end lap,
sealed with butyl-rubber sealant and fastened together by interlocking
clamping plates.

3.4.2. Zee Clips: Provide Zee clips of size indicated or, if not indicated, as
required to act as standoff from subgirts for thickness of insulation
indicated. Attach to subgirts with fasteners.

3.4.3. Fascia Panels: Align bottom of panels and fasten with blind rivets,
bolts, or self-tapping screws. Flash and seal panels with weather closures
where fasciae meet soffits, along lower panel edges, and at perimeter of
all openings.

3.5. ACCESSORY INSTALLATION

3.5.1. General: Install accessories with positive anchorage to building and
weathertight mounting and provide for thermal expansion. Coordinate
installation with flashings and other components.

3.5.1.1. Install components required for a complete metal wall panel
assembly including trim, copings, corners, seam covers, flashings,
sealants, gaskets, fillers, closure strips, and similar items.
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3.5.2. Flashing and Trim: Comply with performance requirements,
manufacturer's  written installation instructions, and SMACNA's
"Architectural Sheet Metal Manual." Provide concealed fasteners where
possible, and set units true to line and level as indicated. Install work with
laps, joints, and seams that will be permanently watertight and weather
resistant.

3.5.2.1. Install exposed flashing and trim that is without excessive oil
canning, buckling, and tool marks and that is true to line and levels
indicated, with exposed edges folded back to form hems. Install sheet
metal flashing and trim to fit substrates and to result in waterproof and
weather-resistant performance.

3.5.2.2. Expansion Provisions: Provide for thermal expansion of exposed
flashing and trim. Space movement joints at a maximum of 3 m with no
joints allowed within 600 mm of corner or intersection. Where lapped or
bayonet-type expansion provisions cannot be used or would not be
sufficiently weather resistant and waterproof, form expansion joints of
intermeshing hooked flanges, not less than 25 mm deep, filled with mastic
sealant (concealed within joints).

3.5.3. Downspouts: Join sections with 38-mm telescoping joints. Provide
fasteners designed to hold downspouts securely 25 mm away from walls;
locate fasteners at top and bottom and at approximately 1500 mm o.c. in
between.

3.5.3.1. Provide elbows at base of downspouts to direct water away from
building.
3.5.3.2. Tie downspouts to underground drainage system indicated.

3.5.4. Translucent Wall Panels: Provide end laps of not less than 150 mm
and side laps of not less than 38-mm corrugations. Align horizontal laps
with adjacent translucent wall panels. Seal intermediate end laps and side
laps of translucent panels with translucent mastic.

3.6. ERECTION TOLERANCES

3.6.1. Installation Tolerances: Shim and align metal wall panel units
within installed tolerance of 6 mm in 6 m, nonaccumulative, on level,
plumb, and location lines as indicated and within 3-mm offset of adjoining
faces and of alignment of matching profiles.

3.7. FIELD QUALITY CONTROL

3.7.1. Testing Agency: Engage a qualified independent testing and
inspecting agency to perform field tests and inspections and prepare test
reports.

VOLUME 2: SPECIFICATIONS. Page 30 of 69



PR iyl uligyll Rehabilitation of Warehouses 8 Hangars Roofs and Ventilation

Vo

Arab Potash Tender Documents

3.7.2. Water Penetration: Test areas of installed system indicated on
Drawings for compliance with system performance requirements according
to ASTM E 1105 at minimum differential pressure of 20 percent of inward-
acting, wind-load design pressure as defined by ASCE 7, "Minimum Design
Loads for Buildings and Other Structures," but not less than 300 Pa.

3.7.3. Water-Spray Test: After completing the installation area of metal
wall panel assembly, test assembly for water penetration according to
AAMA 501.2 in a 2-bay area directed by Engineer.

3.7.4. Manufacturer's Field Service: Engage a factory-authorized service
representative to inspect completed metal wall panel installation,
including accessories. Report results in writing.

3.7.5. Remove and replace applications of metal wall panels where
inspections indicate that they do not comply with specified requirements.

3.7.6. Additional tests and inspections, at Contractor's expense, will be
performed to determine compliance of replaced or additional work with
specified requirements.

3.8. CLEANING AND PROTECTION

3.8.1. Remove temporary protective coverings and strippable films, if any,
as metal wall panels are installed, unless otherwise indicated in
manufacturer's written installation instructions. On completion of metal
wall panel installation, clean finished surfaces as recommended by metal
wall panel manufacturer. Maintain in a clean condition during construction.

3.8.2. After metal wall panel installation, clear weep holes and drainage
channels of obstructions, dirt, and sealant.

3.8.3. Replace metal wall panels that have been damaged or have
deteriorated beyond successful repair by finish touchup or similar minor
repair procedures.

END OF SECTION
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3. SHEET METAL FLASHING AND TRIM

General
4. RELATED DOCUMENTS

5. Drawings and general provisions of the Contract, including General
and Supplementary Conditions and Division 1 Specification Sections, apply
to this Section.

6. SUMMARY

7. This Section includes sheet metal flashing and trim in the following
categories:

8. Copings.

9. Roof expansion-joint covers.

10. Hanging gutters.

11. PERFORMANCE REQUIREMENTS

12. General: Install sheet metal flashing and trim to withstand wind
loads, structural movement, thermally induced movement, and exposure
to weather without failing.

13. Fabricate and install flashings at roof edges to comply with
recommendations of FM Loss Prevention Data Sheet 1-49 for the following
wind zone:

14. Basic wind speed 130 km/hr, exposure C

15. SUBMITTALS

16. General: Submit each item in this Article according to the Conditions
of the Contract and Division 1 Specification Sections.

17. Product Data including manufacturer's material and finish data,
installation instructions, and general recommendations for each specified
flashing material and fabricated product.

18. Shop Drawings of each item specified showing layout, profiles,
methods of joining, and anchorage details.

19. Samples of sheet metal flashing, trim, and accessory items, in the
specified finish. Where finish involves normal color and texture variations,
include Sample sets composed of 2 or more units showing the full range of
variations expected.
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20. 200-mm- square Samples of specified sheet materials to be exposed
as finished surfaces.

21. 300-mm- long Samples of factory-fabricated products exposed as
finished Work. Provide complete with specified factory finish.

22. Qualification data for firms and persons specified in the "Quality
Assurance" Article to demonstrate their capabilities and experience.
Include lists of completed projects with project nhames and addresses,
names and addresses of architects and employers, and other information
specified.

23. QUALITY ASSURANCE

24. Installer Qualifications: Engage an experience Installer who has
completed sheet metal flashing and trim work similar in material, design,
and extent to that indicated for this Project and with a record of successful
in-service performance.

25. Mockups: Prior to installing sheet metal flashing and trim, construct
mockups indicated to verify selections made under Sample submittals and
to demonstrate aesthetic effects as well as qualities of materials and
execution. Build mockups to comply with the following requirements, using
materials indicated for final unit of Work.

26. Locate mockups on-site in the location and of the size indicated or, if
not indicated, as directed by Engineer.

27. Notify Engineer one week in advance of the dates and times when
mockups will be constructed.

28. Demonstrate the proposed range of aesthetic effects and
workmanship.

29. Construct mockups for the following type of sheet metal flashing and
trim:

30. Copings.

31. Obtain Engineer's approval of mockups before start of final unit of
Work.

32. Retain and maintain mockups during construction in an undisturbed
condition as a standard for judging the completed Work.

33. When directed, demolish and remove mockups from Project site.
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34. PROJECT CONDITIONS

35. Coordinate Work of this Section with interfacing and adjoining Work
for proper sequencing of each installation. Ensure best possible weather
resistance, durability of Work, and protection of materials and finishes.

PRODUCTS

36. METALS

37. Galvanized Steel Sheet: ASTM A 526M, Z 275, commercial quality,
or ASTM A 527M, Z 275, lock-forming quality, hot-dip galvanized steel
sheet with 0.20 percent copper, mill phosphatized where indicated for
painting; not less than 1.0 mm thick, unless otherwise indicated.

38. MISCELLANEOUS MATERIALS AND ACCESSORIES
39. Solder: ASTM B 32, Grade Sn50, used with rosin flux.

40. Fasteners: Same metal as sheet metal flashing or other noncorrosive
metal as recommended by sheet metal manufacturer. Match finish of
exposed heads with material being fastened.

41. Asphalt Mastic: SSPC-Paint 12, solvent-type asphalt mastic,
nominally free of sulfur and containing no asbestos fibers, compounded for
0.4-mm dry film thickness per coat.

42. Mastic Sealant: Polyisobutylene; nonhardening, nonskinning,
nondrying, nonmigrating sealant.

43. Elastomeric Sealant: Generic type recommended by sheet metal
manufacturer and fabricator of components being sealed and complying
with requirements for joint sealants.

44, Epoxy Seam Sealer: 2-part, noncorrosive, aluminum seam-
cementing compound, recommended by aluminum manufacturer for
exterior and interior nonmoving joints, including riveted joints.

45. Adhesives: Type recommended by flashing sheet metal
manufacturer for waterproof and weather-resistant seaming and adhesive
application of flashing sheet metal.

46. Metal Accessories: Provide sheet metal clips, straps, anchoring
devices, and similar accessory units as required for installation of Work,
matching or compatible with material being installed; noncorrosive; size
and thickness required for performance.

47. Roofing Cement: ASTM D 4586, Type I, asbestos free, asphalt
based.
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48. FABRICATION, GENERAL

49. Sheet Metal Fabrication Standard: Fabricate sheet metal flashing
and trim to comply with recommendations of SMACNA's "Architectural
Sheet Metal Manual" that apply to the design, dimensions, metal, and other
characteristics of the item indicated.

50. Comply with details shown to fabricate sheet metal flashing and trim
that fit substrates and result in waterproof and weather-resistant
performance once installed. Verify shapes and dimensions of surfaces to
be covered before fabricating sheet metal.

51. Form exposed sheet metal Work that is without excessive oil canning,
buckling, and tool marks and that is true to line and levels indicated, with
exposed edges folded back to form hems.

52. Seams: Fabricate nonmoving seams in sheet metal with flat-lock
seams. Tin edges to be seamed, form seams, and solder.

53. Expansion Provisions: Space movement joints at maximum of 3 m
with no joints allowed within 610 mm of corner or intersection. Where
lapped or bayonet-type expansion provisions in Work cannot be used or
would not be sufficiently weatherproof and waterproof, form expansion
joints of intermeshing hooked flanges, not less than 25 mm deep, filled
with mastic sealant (concealed within joints).

54. Sealed Joints: Form nonexpansion, but movable, joints in metal to
accommodate elastomeric sealant to comply with SMACNA standards.

55. Separate metal from noncompatible metal or corrosive substrates by
coating concealed surfaces at locations of contact with asphalt mastic or
other permanent separation as recommended by manufacturer.

56. Conceal fasteners and expansion provisions where possible. Exposed
fasteners are not allowed on faces of sheet metal exposed to public view.

57. Fabricate cleats and attachment devices from same material as sheet
metal component being anchored or from compatible, noncorrosive metal
recommended by sheet metal manufacturer.

58. Size: As recommended by SMACNA manual or sheet metal
manufacturer for application but never less than thickness of metal being
secured.

59. SHEET METAL FABRICATIONS
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60. General: Fabricate sheet metal items in thickness or weight needed
to comply with performance requirements but not less than that listed
below for each application and metal.

61. Copings: Fabricate from the following material:

62. Galvanized Steel: 1.0 mm thick.

63. Roof Expansion-Joint Cover: Fabricate from the following material:
64. Galvanized Steel: 0.7 mm thick.

65. ROOF DRAINAGE SHEET METAL FABRICATIONS

66. Hanging Gutters: Fabricate to cross section indicated, complete with
end pieces, outlet tubes, and other accessories as required. Fabricate in
minimum 2400-mm- long sections. Furnish flat-stock gutter spacers and
gutter brackets fabricated from same metal as gutters, of size
recommended by SMACNA but not less than twice the gutter thickness.
Fabricate expansion joints, expansion-joint covers, gutter bead reinforcing
bars, and gutter accessories from same metal as gutters.

67. Accessories: Wire ball downspout strainer.
68. Gutters: Fabricate from the following material:

69. Galvanized Steel: 2.53 mm thick.
EXECUTION

70. EXAMINATION

71. Examine substrates and conditions under which sheet metal flashing
and trim are to be installed and verify that Work may properly commence.
Do not proceed with installation until unsatisfactory conditions have been
corrected.

72. INSTALLATION

73. General: Unless otherwise indicated, install sheet metal flashing and
trim to comply with performance requirements, manufacturer's installation
instructions, and SMACNA's "Architectural Sheet Metal Manual." Anchor
units of Work securely in place by methods indicated, providing for thermal
expansion of metal units; conceal fasteners where possible, and set units
true to line and level as indicated. Install Work with laps, joints, and seams
that will be permanently watertight and weatherproof.
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74. Install exposed sheet metal Work that is without excessive oil
canning, buckling, and tool marks and that is true to line and levels
indicated, with exposed edges folded back to form hems. Install sheet
metal flashing and trim to fit substrates and to result in waterproof and
weather-resistant performance. Verify shapes and dimensions of surfaces
to be covered before fabricating sheet metal.

75. Expansion Provisions: Provide for thermal expansion of exposed
sheet metal Work. Space movement joints at maximum of 3 m with no
joints allowed within 610 mm of corner or intersection. Where lapped or
bayonet-type expansion provisions in Work cannot be used or would not
be sufficiently weatherproof and waterproof, form expansion joints of
intermeshing hooked flanges, not less than 25 mm deep, filled with mastic
sealant (concealed within joints).

76. Soldered Joints: Clean surfaces to be soldered, removing oils and
foreign matter. Pretin edges of sheets to be soldered to a width of 38 mm,
except where pretinned surface would show in finished Work.

77. Do not use torches for soldering. Heat surfaces to receive solder and
flow solder into joint. Fill joint completely. Completely remove flux and
spatter from exposed surfaces.

78. Sealed Joints: Form non-expansion, but movable, joints in metal to
accommodate elastomeric sealant to comply with SMACNA standards. Fill
joint with sealant and form metal to completely conceal sealant.

79. Use joint adhesive for nonmoving joints specified not to be soldered.

80. Seams: Fabricate nonmoving seams in sheet metal with flat-lock
seams. Tin edges to be seamed, form seams, and solder.

81. Separations: Separate metal from non-compatible metal or corrosive
substrates by coating concealed surfaces, at locations of contact, with
asphalt mastic or other permanent separation as recommended by
manufacturer.

82. Bed flanges of Work in a thick coat of roofing cement where required
for waterproof performance.

83. CLEANING AND PROTECTION

84. C(Clean exposed metal surfaces, removing substances that might
cause corrosion of metal or deterioration of finishes.
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85. Provide final protection and maintain conditions that ensure sheet
metal flashing and trim Work during construction is without damage or
deterioration other than natural weathering at the time of Substantial
Completion.

END OF SECTION
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4.JOINT SEALANTS

GENERAL

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections,
apply to this Section.

SUMMARY

This Section includes sealants for the following applications, including
those specified by reference to this Section:

This Section includes sealants for the following applications:

Exterior Control and expansion joints in vertical surfaces and nontraffic
horizontal surfaces:

Exterior Control and expansion joints in horizontal traffic surfaces:

Interior Control and expansion joints in vertical surfaces and horizontal
nontraffic surfaces:

Interior Control and expansion joints in the following horizontal traffic
surfaces:

PERFORMANCE REQUIREMENTS

Provide elastomeric joint sealants that establish and maintain watertight
and airtight continuous joint seals without staining or deteriorating
joint substrates.

SUBMITTALS
Product Data: For each joint-sealant product indicated.

Samples for Initial Selection: Manufacturer's color charts consisting of
strips of cured sealants showing the full range of colors available
for each product exposed to view.

Samples for Verification: For each type and color of joint sealant
required. Install joint sealants in 13-mm- wide joints formed
between two 150-mm- long strips of material matching the
appearance of exposed surfaces adjacent to joint sealants.

Product Certificates: Signed by manufacturers of joint sealants certifying
that products furnished comply with requirements and are suitable
for the use indicated.
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Qualification Data: For firms and persons specified in "Quality
Assurance" Article to demonstrate their capabilities and
experience. Include lists of completed projects with project names
and addresses, names and addresses of architects and Employers,
and other information specified.

Preconstruction Field Test Reports: Indicate which sealants and joint
preparation methods resulted in optimum adhesion to joint
substrates based on preconstruction testing specified in "Quality
Assurance" Article.

Field Test Report Log: For each elastomeric sealant application. Include
information specified in "Field Quality Control" Article.

Compatibility and Adhesion Test Reports: From sealant manufacturer
indicating the following:

Materials forming joint substrates and joint-sealant backings have been
tested for compatibility and adhesion with joint sealants.

Interpretation of test results and written recommendations for primers
and substrate preparation needed for adhesion.

Product Test Reports: From a qualified testing agency indicating sealants
comply with requirements, based on comprehensive testing of
current product formulations.

Warranties: Special warranties specified in this Section.

QUALITY ASSURANCE

Installer Qualifications: An experienced installer who has specialized in
installing joint sealants similar in material, design, and extent to
those indicated for this Project and whose work has resulted in
joint-sealant installations with a record of successful in-service
performance.

Source Limitations: Obtain each type of joint sealant through one source
from a single manufacturer.

Preconstruction Compatibility and Adhesion Testing: Submit to joint
sealant manufacturers, for testing indicated below, samples of
materials that will contact or affect joint sealants.

Use manufacturers standard test methods to determine whether
priming and other specific joint preparation techniques are
required to obtain rapid, optimum adhesion of joint sealants to
joint substrates.
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Perform tests under environmental conditions replicating those that will
exist during installation.

Submit not fewer than nine pieces of each type of material, including
joint substrates, shims, joint-sealant backings, secondary seals,
and miscellaneous materials.

Schedule sufficient time for testing and analyzing results to prevent
delaying the Work.

For materials failing tests, obtain joint sealant manufacturer's written
instructions for corrective measures, including the use of
specially formulated primers.

Product Testing: Obtain test results for "Product Test Reports"
Paragraph in "Submittals" Article from a qualified testing agency
based on testing current sealant formulations within a 36-month
period.

Testing Agency Qualifications: An independent testing agency qualified
according to ASTM C 1021 to conduct the testing indicated, as
documented according to ASTM E 548.

Test elastomeric joint sealants for compliance with requirements
specified by reference to ASTM C 920, and where applicable, to
other standard test methods.

Test other joint sealants for compliance with requirements indicated by
referencing standard specifications and test methods.

Preconstruction Field-Adhesion Testing: Before installing elastomeric
sealants, field test their adhesion to joint substrates as follows:

Locate test joints where indicated or, if not indicated, as directed by
Engineer.

Conduct field tests for each application indicated below:
Each type of elastomeric sealant and joint substrate indicated.
Each type of non-elastomeric sealant and joint substrate indicated.

Notify Engineer seven days in advance of dates and times when test
joints will be erected.

Arrange for tests to take place with joint sealant manufacturer's
technical representative present.
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Test Method: Test joint sealants by hand-pull method described below:

Install joint sealants in 1500-mm- long joints using same materials and
methods for joint preparation and joint-sealant installation
required for the completed Work. Allow sealants to cure fully

before testing.

Make knife cuts from one side of joint to the other, followed by two cuts
approximately 50 mm long at sides of joint and meeting cross cut
at one end. Place a mark 25 mm from cross-cut end of 50-mm

piece.

Use fingers to grasp 50-mm piece of sealant between cross-cut end and
25-mm mark; pull firmly at a 90-degree angle or more in direction
of side cuts while holding a ruler alongside of sealant. Pull sealant
out of joint to the distance recommended by sealant manufacturer
for testing adhesive capability, but not less than that equaling
specified maximum movement capability in extension,; hold this

position for 10 seconds.

For joints with dissimilar substrates, check adhesion to each substrate
separately. This is done by extending cut along one side, checking
adhesion to opposite side, and then repeating this procedure for

opposite side.

Report whether sealant in joint connected to pulled-out portion failed
to adhere to joint substrates or tore cohesively. Include data
on pull distance used to test each type of product and joint
substrate.  For sealants that fail adhesively, retest until
satisfactory adhesion is obtained.

Evaluation of Preconstruction Field-Adhesion-Test Results: Sealants
not evidencing adhesive failure from testing, in absence of other
indications of noncompliance with requirements, will be
considered satisfactory. Do not use sealants that fail to adhere
to joint substrates during testing.
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Mockups: Before installing joint sealants, apply elastomeric sealants as
follows to verify selections made under sample Submittals and to
demonstrate aesthetic effects and qualities of materials and
execution:

Joints in mockups of assemblies specified in other Sections that are
indicated to receive elastomeric joint sealants, which are
specified by reference to this Section.

DELIVERY, STORAGE, AND HANDLING

Deliver materials to Project site in original unopened containers or
bundles with labels indicating manufacturer, product name and
designation, color, expiration date, pot life, curing time, and mixing
instructions for multicomponent materials.

Store and handle materials in compliance with manufacturer's written
instructions to prevent their deterioration or damage due to
moisture, high or low temperatures, contaminants, or other
causes.

PROJECT CONDITIONS

Environmental Limitations: Do not proceed with installation of joint
sealants under the following conditions:

When ambient and substrate temperature conditions are outside limits
permitted by joint sealant manufacturer.

When joint substrates are wet.

Joint-Width Conditions: Do not proceed with installation of joint sealants
where joint widths are less than those allowed by joint sealant
manufacturer for applications indicated.

Joint-Substrate Conditions: Do not proceed with installation of joint
sealants until contaminants capable of interfering with adhesion
are removed from joint substrates.

WARRANTY

General Warranty: Special warranties specified in this Article shall not
deprive Employer of other rights Employer may have under other
provisions of the Contract Documents and shall be in addition to,
and run concurrent with, other warranties made by Contractor
under requirements of the Contract Documents.
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Special Installer's Warranty: Written warranty, signed by Installer
agreeing to repair or replace elastomeric joint sealants that do not
comply with performance and other requirements specified in this
Section within specified warranty period.

Warranty Period: Two years from date of expiry of the defects Liability
Period.

Special Manufacturer's Warranty: Written warranty, signed by
elastomeric sealant manufacturer agreeing to furnish elastomeric
joint sealants to repair or replace those that do not comply with
performance and other requirements specified in this Section
within specified warranty period.

Warranty Period: 20 years from date of expiry of the defects Liability
Period.

Special warranties specified in this Article exclude deterioration or failure
of elastomeric joint sealants from the following:

Movement of the structure resulting in stresses on the sealant
exceeding sealant manufacturer's written specifications for
sealant elongation and compression caused by structural
settlement or errors attributable to design or construction.

Disintegration of joint substrates from natural causes exceeding design
specifications.

Mechanical damage caused by individuals, tools, or other outside
agents.

Changes in sealant appearance caused by accumulation of dirt or other
atmospheric contaminants.

PRODUCTS

MATERIALS, GENERAL

Compatibility:  Provide joint sealants, backings, and other related
materials that are compatible with one another and with joint
substrates under conditions of service and application, as
demonstrated by sealant manufacturer based on testing and field
experience.

Colors of Exposed Joint Sealants: As selected by Engineer from
manufacturer's full range for this characteristic.
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ELASTOMERIC JOINT SEALANTS

Elastomeric Sealant Standard: Comply with ASTM C 920 and other
requirements indicated for each liquid-applied chemically curing
sealant in the Elastomeric Joint-Sealant Schedule at the end of
Part 3, including those referencing ASTM C 920 classifications for
type, grade, class, and uses.

Additional Movement Capability: Where additional movement capability
is specified in the Elastomeric Joint-Sealant Schedule, provide
products with the capability, when tested for adhesion and
cohesion under maximum cyclic movement per ASTM C 719, to
withstand the specified percentage change in the joint width
existing at the time of installation and remain in compliance with
other requirements of ASTM C 920 for uses indicated.

Stain-Test-Response Characteristics: Where elastomeric sealants are
specified in the Elastomeric Joint-Sealant Schedule to be non-
staining to porous substrates, provide products that have
undergone testing according to ASTM C 1248 and have not stained
porous joint substrates indicated for Project.

Continuous-Immersion-Test-Response Characteristics: Where
elastomeric sealants will be immersed continuously in water,
provide products that have undergone testing according to
ASTM C 1247, including initial six-week immersion period and
additional immersion periods specified below, and have not failed
in adhesion or cohesion when tested with substrates indicated for
Project.

One additional four-week immersion period.

Suitability for Contact with Food: Where elastomeric sealants are
indicated for joints that will come in repeated contact with food,
provide products that comply with 21 CFR 177.2600.

JOINT-SEALANT BACKING

General: Provide sealant backings of material and type that are non-
staining; are compatible with joint substrates, sealants, primers,
and other joint fillers; and are approved for applications indicated
by sealant manufacturer based on field experience and laboratory
testing.
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Cylindrical Sealant Backings: ASTM C 1330, of type indicated below and
of size and density to control sealant depth and otherwise
contribute to producing optimum sealant performance:

Type C: Closed-cell material with a surface skin.

Bond-Breaker Tape: Polyethylene tape or other plastic tape
recommended by sealant manufacturer for preventing sealant
from adhering to rigid, inflexible joint-filler materials or joint
surfaces at back of joint where such adhesion would result in
sealant failure. Provide self-adhesive tape where applicable.

MISCELLANEOUS MATERIALS

Primer: 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
joint substrates and adjacent nonporous surfaces in any way, and
formulated to promote optimum adhesion of sealants with joint
substrates.

Masking Tape: Non-staining, nonabsorbent material compatible with
joint sealants and surfaces adjacent to joints.

EXECUTION

EXAMINATION

Examine joints indicated to receive joint sealants, with Installer present,
for compliance with requirements for joint configuration,
installation tolerances, and other conditions affecting joint-sealant
performance.

Proceed with installation only after unsatisfactory conditions have been
corrected.

PREPARATION

Surface Cleaning of Joints: Clean out joints immediately before installing
joint sealants to comply with joint sealant manufacturer's written
instructions and the following requirements:
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Remove all foreign material from joint substrates that could interfere
with adhesion of joint sealant, including dust, paints (except for
permanent, protective coatings tested and approved for sealant
adhesion and compatibility by sealant manufacturer), old joint
sealants, oil, grease, waterproofing, water repellents, water,
surface dirt, and frost.

Clean porous joint substrate surfaces by brushing, grinding, blast
cleaning, mechanical abrading, or a combination of these
methods to produce a clean, sound substrate capable of
developing optimum bond with joint sealants. Remove loose
particles remaining from above cleaning operations by
vacuuming or blowing out joints with oil-free compressed air.
Porous joint surfaces include the following:

Concrete.
Masonry.
Unglazed surfaces of ceramic tile.

Remove laitance and form-release agents from concrete.

Clean nonporous surfaces with chemical cleaners or other means that
do not stain, harm substrates, or leave residues capable of
interfering with adhesion of joint sealants.

Metal.

Glass.

Porcelain enamel.

Glazed surfaces of ceramic tile.

Joint Priming: Prime joint substrates where recommended in writing by
joint sealant manufacturer, based on preconstruction joint-
sealant-substrate tests or prior experience. Apply primer to
comply with joint sealant manufacturer's written instructions.
Confine primers to areas of joint-sealant bond; do not allow
spillage or migration onto adjoining surfaces.
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Masking Tape: Use masking tape where required to prevent contact of
sealant with adjoining surfaces that otherwise would be
permanently stained or damaged by such contact or by cleaning
methods required to remove sealant smears. Remove tape
immediately after tooling without disturbing joint seal.

INSTALLATION OF JOINT SEALANTS

General: Comply with joint sealant manufacturer's written installation
instructions for products and applications indicated, unless more
stringent requirements apply.

Sealant Installation Standard: Comply with recommendations of
ASTM C 1193 for use of joint sealants as applicable to materials,
applications, and conditions indicated.

Acoustical Sealant Application Standard: Comply with recommendations
of ASTM C 919 for use of joint sealants in acoustical applications
as applicable to materials, applications, and conditions indicated.

Install sealant backings of type indicated to support sealants during
application and at position required to produce cross-sectional
shapes and depths of installed sealants relative to joint widths that
allow optimum sealant movement capability.

Do not leave gaps between ends of sealant backings.
Do not stretch, twist, puncture, or tear sealant backings.

Remove absorbent sealant backings that have become wet before
sealant application and replace them with dry materials.

Install bond-breaker tape behind sealants where sealant backings are
not used between sealants and back of joints.

Install sealants by proven techniques to comply with the following and
at the same time backings are installed:

Place sealants so they directly contact and fully wet joint substrates.
Completely fill recesses provided for each joint configuration.

Produce uniform, cross-sectional shapes and depths relative to joint
widths that allow optimum sealant movement capability.
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Tooling of Nonsag Sealants: Immediately after sealant application and
before skinning or curing begins, tool sealants according to
requirements specified below to form smooth, uniform beads of
configuration indicated; to eliminate air pockets; and to ensure
contact and adhesion of sealant with sides of joint.

Remove excess sealants from surfaces adjacent to joint.

Use tooling agents that are approved in writing by sealant manufacturer
and that do not discolor sealants or adjacent surfaces.

Provide concave joint configuration per Figure 5A in ASTM C 1193,
unless otherwise indicated.

Use masking tape to protect adjacent surfaces of recessed tooled joints.

FIELD QUALITY CONTROL

Field-Adhesion Testing: Field-test joint-sealant adhesion to joint
substrates as follows:

Extent of Testing: Test completed elastomeric sealant joints as follows:

Perform 10 tests for the first 300 m of joint length for each type of

elastomeric sealant and joint substrate.

Perform one test for each 300 m of joint length thereafter or one test per

each floor per elevation.

Test Method: Test joint sealants by hand-pull method described below:

Make knife cuts from one side of joint to the other, followed by two cuts
approximately 50 mm long at sides of joint and meeting cross cut
at one end. Place a mark 25 mm from cross-cut end of 50-mm

piece.
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Use fingers to grasp 50-mm piece of sealant between cross-cut end and
25-mm mark; pull firmly at a 90-degree angle or more in direction
of side cuts while holding a ruler alongside of sealant. Pull sealant
out of joint to the distance recommended by sealant manufacturer
for testing adhesive capability, but not less than that equaling
specified maximum movement capability in extension; hold this

position for 10 seconds.

For joints with dissimilar substrates, check adhesion to each substrate
separately. This is done by extending cut along one side, checking
adhesion to opposite side, and then repeating this procedure for

opposite side.

Inspect joints for complete fill, for absence of voids, and for joint
configuration complying with specified requirements. Record
results in a field adhesion test log.

Inspect tested joints and report on the following:

Whether sealants in joints connected to pulled-out portion failed to adhere
to joint substrates or tore cohesively. Include data on pull distance
used to test each type of product and joint substrate. Compare
these results to determine if adhesion passes sealant

manufacturer's field- adhesion hand-pull test criteria.
Whether sealants filled joint cavities and are free from voids.

Whether sealant dimensions and configurations comply with specified

requirements.

Record test results in a field adhesion test log. Include dates when
sealants were installed, names of persons who installed
sealants, test dates, test locations, whether joints were primed,
adhesion results and percent elongations, sealant fill, sealant
configuration, and sealant dimensions.
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Repair sealants pulled from test area by applying new sealants following
same procedures used to originally seal joints. Ensure that
original sealant surfaces are clean and new sealant contacts
original sealant.

Evaluation of Field-Test Results: Sealants not evidencing adhesive
failure from testing or noncompliance with other indicated
requirements, will be considered satisfactory. Remove sealants
that fail to adhere to joint substrates during testing or to comply
with other requirements. Retest failed applications until test
results prove sealants comply with indicated requirements.

CLEANING

Clean off excess sealants or sealant smears adjacent to joints as the
Work progresses by methods and with cleaning materials approved
in writing by manufacturers of joint sealants and of products in
which joints occur.

PROTECTION

Protect joint sealants during and after curing period from contact with
contaminating substances and from damage resulting from
construction operations or other causes so sealants are without
deterioration or damage at time of Substantial Completion. If,
despite such protection, damage or deterioration occurs, cut out
and remove damaged or deteriorated joint sealants immediately
so installations with repaired areas are indistinguishable from the
original work.

ELASTOMERIC JOINT-SEALANT SCHEDULE

Multicomponent Nonsag Urethane Sealant ES-1: Where joint sealants of
this type are indicated, provide products complying with the
following:

Additional Movement Capability: 50 percent movement in extension
and 50 percent in compression for a total of 100 percent
movement

Use O Joint Substrates: Coated glass, color anodic aluminum, aluminum
coated with a high-performance coating, galvanized steel, brick,

granite, limestone, marble, ceramic tile, and wood.

Applications: Walls and non-traffic surfaces.
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Multicomponent Nonsag Urethane Sealant ES-2: Where joint sealants of

this type are indicated, provide products complying with the
following:

Type and Grade: M (multicomponent) and NS (nonsag).
Class: 25.
Uses Related to Exposure: T (traffic) and NT (nontraffic).

Uses Related to Joint Substrates: M, G, A, and, as applicable to joint
substrates indicated, O. Use O Joint Substrates: Coated glass,
color anodic aluminum, aluminum coated with a high-
performance coating, galvanized steel, brick, granite, limestone,
marble, ceramic tile, and wood.

Additional Movement Capability 25% in extension and 25% in
compression for a total of 100% movement.

Applications: Floor and trafficable surfaces.

ACOUSTICAL JOINT-SEALANT SCHEDULE

Acoustical Sealant for Exposed and Concealed Joints ACS-1: Where joint
sealants of this type are indicated, provide products complying with
the following:

END OF SECTION
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5.STEEL STRUCTURE WORKS

1. GENERAL

scope

This specification covers the minimum requirements for steel structure works and the concrete foundations that
must be applied to meet the needs of this project. as per attached drawings. in addition to those
stipulated in the recognized codes shown below.

The tender drawings

The drawings accompanying this package are not checked construction issue drawings and may not necessarily
complete. They are provided to show the scope and complexity of the work , the contractor shall verify,
study and check all the dimensions , materials , work details , installation and arrangement according to
Site and installations Conditions , and shall be responsible for all necessary allowances for work as
necessary to make the work completed and ready for the intended use.

All notes on these drawings issued by the Employer are mandatory and the contractor/bidder shall abide fully
by these notes with no exceptions unless granted written approval from the Employer/Engineer. These
drawings are issued for guidance only and shall not be used for fabrication or construction.

The contractor shall perform a detailed survey of the work locations and installations, and shall propose a
workable solution for any work if the site survey proves any obstacles, conflicts, inadequate details
and/or cannot be installed as per tender drawings. In this case, the Contractor shall submit his proposed
solution along with necessary design/shop drawings wherever needed with all required details for
construction, and installation, the employer/engineer shall approve the submittal drawings prior
proceeding in works within a week before , shop drawings shall be produced by the contractor
regardless if tender drawings were issued by the Engineer indicate that or not.

referances

Codes and Standards : All design and construction shall be in accordance with the above codes and standards
and shall comply with all relevant Jordanian codes and standards. Where conflict exists the more
stringent shall apply

- AISC American Institute of Steel Construction

- ANSI American National Standard Institute

- ASTM American Society for Testing and Materials

- AWS American Welding Society

- BS British Standards Institute

- DIN Deutsches Institut fur Normung

- OSHA Occupational Safety and Health Act (or equivalent)
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Units:

ii.

The International System (SI) units shall be used for all design calculations and on all

drawings.

Unless otherwise mentioned in the tender documents, all dimensions are in millimetres

and levels in meters.

Terminology

C/C
CL

T

B
H.P.F.S
CR.S
TOS
ELEV
TOG
C.ST
S.ST
N.T.S
W.P.ELE
U.N.O.
SC
BW
c/w
CA

CI
Corr
CS

Dia.
FFW
FwW
Galv
Gr.
Hd
Hex
Max
Min
MTR
N/A

Center To Center
Centerline
Top

Bottom

Highest Point Of Finished Service

Corrosion Resistance Steel

Top Of Steel

Elevation

Top Of Grout/Ground
Carbon Steel

Stainless Steel

Not To Scale

Working Point Elevation
Unless Noted Otherwise
Slip Critical

Butt-Weld

Complete with
Corrosion Allowance
Cast Iron

Corrosion

Carbon Steel (Pipe and Fittings) Cast Steel (Valves)

Hole Diameter
Diameter

Field Fit Weld
Field Weld
Galvanized
Grade

Head
Hexagonal
Maximum
Minimum
Material Test Report
Not Applicable
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OD Outside Diameter
Pipe Refers to pipe and tubing
Pressure Design Pressure
PTFE Polytetrafluoroethylene
Sch. Schedule
SE Screwed Ends (Threaded)
SMLS Seamless
SST Stainless Steel
Std. Standard
WE Weld End
Wt. Weight
Submittals
Shop drawings

iii.

.

Vi.

Shop Drawings produced by the Contractor shall include detailed dimensions,
fabrication details, all material details, welding details, and proper and clear
representation of the surrounding equipment, structure, or any other items present.
Ensure connections design, details and calculations, used for the selection of
connections applicable to the Work, Shop drawings shall be signed by a qualified
engineer assuming responsibility for design of the connections in accordance with the
requirements of the AISC Manual of Steel Construction.

Contractor shall not begin fabrication until the Drawings covering the Work has been
reviewed and approved by the Employer. Submit shop drawings sufficiently in advance
of desired fabrication to avoid construction delay.

The Employer’s Engineer will review the shop drawings for general compliance with
the contract documents only, which does not relieve the Contractor of the responsibility
for the adequacy of connection details, the accuracy of the detail dimensions or shop
details, and the fit up parts to be assembled. Further, the review of "Shop Drawings" by
the Employer’s Engineer does not relieve the Contractor of the responsibility for errors
made by the Contractor or for changes made by the Contractor from the Engineering
design drawings or specifications not covered by the Contractor’s written notification
(or submitted diagrams) to the Employer’s Engineer and his written acceptance ( or
revised construction drawings) of such change.

Steel Mill Certificates:

Materials supplied by the Contractor shall be covered by mill test certificates. Mill certificates shall be
made available to the Employer’s Engineer upon request. All steel shall have identification markings to
reference the mill certificates. No fabrication shall commence until Contractor has submitted mill
certificates to Employer’s Engineer and received written acceptance

Welding certificates : Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs):

Provide according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for each welded joint.

Method of statements for all work

Contractor quality plan for the work.

Qualification Data: For firms and persons to demonstrate their capabilities and experience. Include lists of

completed projects with project names and addresses, any other information required by the Engineer.
Qualification shall include: Fabricators and Installers Qualifications, welders’ certifications and testing
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agency.
Samples: Samples of materials as requested by the Engineer, with names, sources, and descriptions,

Any Product Data as requested by the Engineer.

Quality Assurance

Complying with referenced Codes and Standards:

Qualifications of Contractors : For the welding of structural steelwork, welding procedures and welders shall
be certified in accordance with the appropriate requirements of ANSI/AWS D1.1. Submit copies of
proficiency certificates for welders appropriate to the class of work on which they are engaged. All
Welders’ certificates shall be currently valid. If re-certification of welders’ certificates is required, the
re-testing and any associated cost shall be the responsibility of the Contractor

Welders and welding operators performing work demand-critical welds shall pass the supplemental welder
qualification testing, as required by AWS D1.8. FCAW-S and FCAW-G shall be considered separate
processes for welding personnel qualification.

Fabricators and Installer s Qualifications: A qualified persons that participate in the AISC Quality Certification
Program and are designated an AISC-Certified

Ensure all metal fabrications shall meet or exceed the requirements of the occupational Safety and Health Act
Regulations for Mines and Mining Plants.

Conducting work Inspection and Testing as specified in the tender documents
DELIVERY, STORAGE, AND HANDLING

Steelwork shall not be delivered to the site without prior approval of the Employer’s Engineer and a minimum
of one weeks’ notice shall be given of scheduled deliveries.

All structural steel shall be Handled with care, having due regard for paint finish. Ship and store members with
cardboard or other resilient spacers. Use lifting chokers made of materials that will not damage surface
finish of steel members. Store steel members above ground on pallets or by other means and in such a
manner to permit easy inspection and identification. Protect steel members and packaged materials from
corrosion and deterioration.

Each piece of fabricated steel shall be identified with a waterproof mark/number corresponding to that shown
on the shop detail and erection drawing.

Do not store materials on structure in a manner that might cause distortion, damage, or overload to members or
supporting structures. Repair or replace damaged materials or structures as directed.

Storing fasteners in a protected place in sealed containers with manufacturer's labels intact ,Cleaning and re-
lubricate bolts and nuts that become dry or rusty before use.

Refer to manufacturer's Data Sheets for guidance on appropriate storage conditions.

END OF SECTION 01
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2. MATERIAL

general

All materials of construction that provided by the contractor shall be new, of high quality and suitable for the
intended application, Materials and workmanship shall be in accordance with the best and most modern
practice. All materials shall be quoted with reference to ASTM or equivalent international standards.

Certified test reports for the materials shall be provided upon request.

Substitution of alternative sizes or grades of steelwork only permitted with written approval by the Employer’s
Engineer.

Equal or "superior" material may be approved based on the engineer's review. Any delay/cost implication due
to such substitution is to be borne by the contractor.

STEEL Material

Carbon steel plates and steel structure: conforming to ASTM A36 or ST37 to DIN 17100 (or approved equal)
having a minimum yield stress of 245 N/mm?.

Structural pipe: conforming to ASTM A53 Grade B Fy=345 N/mm? min. or ASTM A618 Grade III
Fy=345N/mm? min. which is to be used to in traffic signs support ( Hot Deep Galvanized).

Corrugated sheets: galvanization conforming to ASTM A 653, Grade A, Z 275 ZINC coated according to
ASTM A653M.

Checkered Plates: conforming to ASTM A36M (or approved equal)
hot deep galvanization as per ASTM A123 having a minimum zinc coating of 460 g/m?.

connection bolts

Unless noted otherwise on drawings ,bolts and nuts shall be heavy hexagon head series , galvanized steel,
friction type, high strength ASTM A325/A325M bolts , or grade 8.8 galvanized steel (din 933) at least.

Where specified for using higher grades , bolts shall be to ASTMA490/A490M, type 1 or DIN 6914 grade 10.9
heavy hex steel structural bolts.

For head plates connections and bolted splices that are slip -critical-type connections , Then direct-tension
indicators shall be used conforming to : ASTM F 959 compressible-washer type with plain finish. ,or
heavy-hex head steel structural bolts with splined ends to ASTM F 1852, Type 1, , heavy-hex carbon-
steel nuts, and hardened carbon-steel washers.

Welding Consumables

All welding consumables shall be in accordance with ANSI/AWS D1.1 and compatible with the base material
being welded.

For Metal-Arc Welding (SMAW )Electrodes to conform AWS — A5.1/5.5 - E70XX series. Covered Arc-
Welding Electrodes to AWS AS5.1 or the Specification for Low-Alloy Steel Covered Arc-Welding
Electrodes, AWS AS5.5.

For the submerged-arc process (SAW) Electrodes: Bare Electrodes and Granular Flux used in are to conform to
F7 X-EXXX AWS flux classifications of the Specification for Base Mild Steel Electrodes and Fluxes
for Submerged Arc Welding, AWS A5.17/A5.23 or the AISC Specification for the Design, Fabrication
and Erection of Structural Steel for Buildings.
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Steel Grating and Stair Treads

Grating :

Grating panels shall be hot dip galvanized of minimum 460gm/m? to BS 4592, Panel Size :
191t x 3ft with closed end grating bar , rectangular pattern with square twisted cross bars,
size of bearing bars: 40mm x Smm,top surface of bearing bars shall be serrated. Spacing
between bearing bars: 30mm, connected together with 8 mm across square twisted rod every
100 mm. Grating to be suitable for max .span of67" for 1/4" deflection under uniform
working load of 6.6 kN/m?

All steel grating treads shall be serrated and have a metal slip resistant nosing. Bars sizes and spacing shall be
as grating construction for a minimum uniformly distributed live load of 7.5 kN/m?.

Handrail

Handrail shall be fabricated from schedule 40, ASTM A53, 50 mm nominal diameter(1 %2”)
steel pipe sections at min height of 1100mm min. Handrails, posts and kick plates shall be
hot dip galvanized with a minimum zinc coating of 460 g/m? and field painted. All handrail
connections to supporting steel shall be bolted unless otherwise mentioned. Kick plates shall
be 100 mm high and shall have a minimum thickness of 5 mm, Handrail vertical stanchion
shall of L60X60X6 or (1 '4”) steel pipe sections as min.

Ladders and Cages

All ladders shall consist of L70X70X7 side stringers, 20mm diameter rungs spaced from
225mm to 300mmon center, and width of ladder vary from 400mm to 600 unless otherwise
mentioned in the referenced drawings.

as a minimum attachments, guards, cages, and other details shall be provided as per
referenced drawings. Ladder more than 3 m in height shall have safety cage. The finished
colors of Stairs, handrails, and ladders shall be Sulfur Yellow RAL 1016.

BARRIER RAIL

Barrier rail shall be fabricated from schedule 40, ASTM AS53, nominal diameter(3”) steel
pipe sections at min with height and arrangement according to tender drawings, Barrier rail,
posts and kick plates shall be hot dip galvanized with a minimum zinc coating of 460 g/m?
and field painted. All handrail connections to supporting steel shall be bolted unless
otherwise mentioned. Kick plates shall be 100 mm high and shall have a minimum thickness
of 5 mm, Handrail vertical stanchion shall of L80X80XS8 or (3”) steel pipe sections as min.

END OF SECTION 2
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6. Storm Drainage Piping

GENERAL

3 DESCRIPTION

. This section covers the requirements for the design, fabrication,
supply, install, testing and commissioning of storm drainage
system for The Hangars As per the Bill of Quantities, including
piping and all necessary accessories.

. RELATED DOCUMENTS

. Drawings and general provisions of the Contract, including
Conditions of Contract and other Specification Sections that apply
to this Section.

o CODES AND STANDARDS

The drainage system shall comply, as a minimum and as appropriate, with
the following standards:

» ANSI- American National Standards Institute

= ASTM - American Society for Testing and Materials
» API - American Petroleum Institute

» ASME - American Society of Mechanical Engineers
= ASPE - American Society of Plumbing Engineers

= ASTM - American Society for Testing and Materials
» AWWA - American Water Works Association

= AWS - American Welding Society

= ISA - Instrument Society of America

= ISO - International Standards Organization

= NACE National Association of Corrosion Engineers

= OSHA- Occupational Safety and Health Administration,
Act and Regulations

= SSPC- Steel Structures Paint Council
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J SYSTEM PERFORMANCE REQUIREMENTS

Provide components and installation capable of producing piping
systems with the following minimum working-pressure ratings,
unless otherwise indicated: Storm Drainage Systems: 30 kPa (10-
foot head of water)

Revise pressure ratings in subparagraphs below as required. Storm
drainage piping may require a high pressure rating if used in high
buildings.

. SUBMITTALS

Manufacturer's literature including: Full item description and
optional features and accessories. Include dimensions, weights,
materials, applications, standard compliance, model numbers, size
and capacity.

Pipe and Fittings.
Specialty Pipe Fittings.
Cleanouts.

Roof Drains.
Expansion Joints.

Downspout Nozzles.

N o u kLD

Sleeve Flashing Devices.
Detailed Shop Drawings
Test and Inspection Reports

Equipment manufacturer's printed operating and maintenance
instructions

As-built Drawings.

Seismic restraints for piping and equipment

. Delivery, Storage and Handling

Handle, store, and protect equipment and materials to prevent
damage before and during installation in accordance with the
manufacturer's recommendations, and as approved by the
Contracting Officer. Replace damaged or defective items.

. QUALITY ASSURANCE
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o Provide listing/approval stamp, label, or other marking on piping
made to specified standards.
PRODUCTS
o Piping
o Exposed and buried pipes and fittings material shall be cast iron

soil pipes complying with the requirements of ASTM A-888 or
approved equivalent.

. Cast iron pipes shall be bell and spigot or hub-less depending on
the jointing method.

. Couplings shall be ductile iron with built in electrical continuity and
EPDM sealing collar.

o Roof drains shall be cast iron with clamping device for making
watertight connection

EXECUTION

DRAINAGE AND VENT PIPING INSTALLATION:
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Make changes in direction for drainage using appropriate branches,
bends, and long-sweep bends. Tees and short-sweep 1/4 bends
may be used on vertical stacks if change in direction of flow is from
horizontal to vertical. Do not make change in direction of flow
greater than 90 degrees. Use proper size of standard increasers
and reducers if different sizes of piping are connected. Reducing
size of drainage piping in direction of flow is prohibited.

Lay buried building drain piping beginning at low point of each
system. Install true to grades and alignment indicated, with
unbroken continuity of invert. Place hub ends of piping upstream.
Install required gaskets according to manufacturer's written
instructions for use of lubricants, cements, and other installation
requirements. Maintain swab in piping and pull past each joint as
completed.

Install drainage and vent piping at the following minimum slopes,
unless otherwise indicated:

eStorm Drainage Piping: 2 percent downward in direction of flow.

JOINT CONSTRUCTION

Hub and spigot, cast iron piping with gasket joints shall be joined
in accordance with CISPI's “Cast Iron Soil Pipe and Fittings
Handbook” for compression joints.

Hubless, cast iron piping shall be joined in accordance with CISPI’s
“Cast Iron Soil Pipe and Fittings Handbook” for hubless piping
coupling joints.

For threaded joints, thread pipe with tapered pipe threads
according to ASME B1.20.1. The threads shall be cut full and clean
using sharp disc cutters. Threaded pipe ends shall be reamed to
remove burrs and restored to full pipe inside diameter. Pipe fittings
and valves shall be joined as follows:

eApply appropriate tape or thread compound to external pipe
threads unless dry seal threading is required by the pipe service

ePipe sections with damaged threads shall be replaced with new
undamaged sections of pipe at no additional time or cost to
Government

. CONNECTIONS
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Use transition fittings to join pipes with small differences in outside
diameter.

Use dielectric fittings to join dissimilar piping materials.

Connect drainage piping to service entrance piping, and extend to
and connect to the following:

eRoof Drains: Connect drainage and vent piping in sizes indicated.
Refer to specifications Section related to "Roof Drains"

o Supports and Accessories

All piping shall be supported according to CISPI's “Cast Iron Soil
Pipe and Fittings Handbook” or this document

Hangers, supports, rods, inserts and accessories used for Pipe
supports shall be shop coated with zinc Chromate primer paint.

Horizontal piping and tubing shall be supported within 300 mm (12
inches) of each fitting or coupling

Horizontal cast iron piping shall be supported with the following
maximum horizontal spacing and minimum hanger rod diameters:

oNPS 1-1/2 to NPS 2 (DN 40 to DN 50): 1500 mm (60 inches) with
10 mm (3/8 inch) rod.

e/NPS 3 (DN 80): 1500 mm (60 inches) with 15 mm (1/2 inch) rod.

e/NPS 4 to NPS 5 (DN 100 to DN 125): 1500 mm (60 inches) with
18 mm (5/8 inch) rod.

e/NPS 6 to NPS 8 (DN 150 to DN 200): 1500 mm (60 inches) with
20 mm (3/4 inch) rod.

e/NPS 10 to NPS 12 (DN 250 to DN 300): 1500 mm (60 inches) with
23 mm (7/8 inch) rod.

Vertical piping and tubing shall be supported at the base, at each
floor, and at intervals no greater than 4.6 m (15 feet).

. FIELD QUALITY CONTROL

Portions of inspection and testing requirements below are taken from
model plumbing codes. Edit if requirements vary.

Inspect

drainage piping as follows:
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Do not enclose, cover, or put piping into operation until it is
inspected and approved by Engineer.

During installation, notify Engineer at least 24 hours before
inspection must be made. Perform tests specified below in
presence of Engineer.

Roughing-In Inspection: Arrange for inspection of piping before
concealing or closing-in after roughing-in and before setting
fixtures.

Final Inspection: Arrange for final inspection by Engineer to
observe tests specified below and to ensure compliance with
requirements.

Reinspection: If Engineer finds that piping will not pass test or
inspection, make required corrections and arrange for
reinspection.

Reports: Prepare inspection reports and have them signed by
Engineer.

o Testing

Storm sewer system shall be tested as follows:
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. Storm Water Drain tests shall be conducted before trenches are
backfilled or fixtures are connected. A water test or air test shall
be conducted, as directed.

oIf entire system is tested with water, tightly close all openings in
pipes except the highest opening, and fill system with water to
point of overflow. If system is tested in sections, tightly plug
each opening except highest opening of section under test, fill
each section with water and test with at least a 3 m (10 foot)
head of water. In testing successive sections, test at least upper
3 m (10 feet) of next preceding section so that each joint or pipe
except upper most 3 m (10 feet) of system has been submitted
to a test of at least a 3 m (10 foot) head of water. Water shall
be kept in the system, or in portion under test, for at least 15
minutes before inspection starts. System shall then be tight at
all joints.

eFor an air test, an air pressure of 34 kPa (5 psig) gage shall be
maintained for at least 15 minutes without leakage. A force
pump and mercury column gage shall be used for the test.

eTest for leaks and defects in new piping and parts of existing
piping that have been altered, extended, or repaired. If testing
is performed in segments, submit separate report for each test,
complete with diagram of portion of piping tested.

eLeave uncovered and unconcealed new, altered, extended, or
replaced drainage and vent piping until it has been tested and
approved. Expose work that has been covered or concealed
before it has been tested and approved.

eRoughing-In Plumbing Test Procedure: Test drainage piping,
except outside leaders, on completion of roughing-in. Close
openings in piping system and fill with water to point of
overflow, but not less than 3.m of head. Water level must not
drop from 15 minutes before inspection starts through
completion of inspection. Inspect joints for leaks.

eRepair leaks and defects using new materials and retest piping or
portion thereof until satisfactory results are obtained

ePrepare reports for tests and required corrective action.

. CLEANING AND PROTECTING
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. Clean interior of piping system. Remove dirt and debris as work
progresses.
. Protect drains during remainder of construction period to avoid

clogging with dirt and debris and to prevent damage from traffic
and construction work.

o Place plugs in ends of uncompleted piping at end of day and when
work stops.

Consider using other piping or specify protection by shielding or lightweight
insulation if piping surface temperatures in paragraph below are expected
to exceed 140 deg F (60 deg C).

END OF SECTION
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7.CAST-IN-PLACE CONCRETE
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TRANSLUCENT SHEETS

Translucent Panels:

a- Glass-fiber-reinforced, panels complying with
ASTM D 3841, Type CC1, limited flammability,
Grade 2, weather and UV resistant, crinkle
finishing both sides, weighing not less than 2.5
kg/sq. m. Match configuration of adjacent metal
panels.

b- Translucent fiber glass sheets shall be same as
metal sheet shape and dimension.
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Supply, install, connect, and test an industrial ventilation
fan, wall-mounted, low noise (<75 dB), 20,000 m3/hr
capacity, direct-coupled 3-phase electric motor, 400V,
1450 RPM, equipped with gravity louver and stainless
steel 316 guard mesh with 10x10 mm square openings.

The price shall include supplying and installing the
necessary flexible cables of size 3CX6 mm? CU/PVC/PVC,
together with a dedicated copper earth conductor
(1€X6 mm32), from the main panel to the fan, complete
with all terminations, metal conduits, cable trays, fixation
materials and works, lugs, glands, weatherproof junction
boxes, electrical switches, and fixation to the warehouse
metal cladding, complete with suitable frame and metal
flashing. Contractor to restudy the final location shall be
agreed with the Engineer.

LAY ) Ji psanall (3) o) dndea

VOLUME 2: SPECIFICATIONS.

Page 6 of 69




PR iyl uligyll Rehabilitation of Warehouses 8 Hangars Roofs and Ventilation
%Arab Potash Tender Documents

Rehabilitation of Warehouses 8 Hangars Roofs and Ventilation

Jleel) Aada
. Amount (JD)

QM‘ Sl u.uﬁ
JOD Fils

| o8)dsdia

2 adydada

38, dada

rdallaay) dasdl)

Total Amount:

t(20 ) Ayl J& Lllaay) dagdl) o anadl)
Discount on Total Amount (if any):

Adlaay) Aadlll (a9 ¢))) auadl) da
Total Amount after Discount deduction (if any):

1(229 &) S el a g
Custom Duties (if any):

raadd) duy Lllaay) daddll o Clagial) 4y
Sale Tax on Total Amount after Discount:

2l gl a g 1) ABLS Sald Ailgil) Allany) deidl)
Grand Total Amount Including Fees, Custom Duties
and All Taxes:

1 (SUS) aadl) ay pland) e duilgdl) 4laaY) 4addll Grand Total Amount for Contract (Written):

ALali L ¢ €5 Cuay Ailgl) Adlan) Aol aaind G gou 4dly Lale codlef Jgand) 8 53 o) Adlal) cilild) ABS A Lalial) o
e agill & Aa) e Gl (aBlal)l Sy al 0 g il pall g g ) A8LS

The bidder shall fill out all financial data and prices indicated in the above table, knowing that the
grand total amount price filled out will be considered included: all fees, custom duties and all taxes,

that even if bidder does not indicate that for the above items against each.
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Appendix no. 1- Safety and Security Requirements -¢

ligd) AGal Lasdl) asias daldl) dindly (el Adlad) ela) g ilubin
Ags LAY caalsh g dauml)

- APC Service Provider’s Safety Procedure ( HSP # 4.4.6.10).

- Contractors Safety Instructions For Wearing Seat-Belt And Using Cell Phone
While Driving Inside APC Premises ( HSI # 4.4.6.10-2).

- Contractor’s Safety Regulations Of Electrical Connections( HSR # 4.4.6.10-
1).

- Scaffolding Safety Policy( HSP # 4.4.6.12).

- Scaffolding Erection , Using And Dismantling Permit (HSF # 4.4.6.12-1).
- Scaffold Red Tag( HSF # 4.4.6.12-2).

- Scaffold Green Tag( HSF # 4.4.6.12-3).

- Scaffold Yellow Tag( HSF # 4.4.6.12-4).

- Scaffold Inspection Checklist ( HSF # 4.4.6.12-5).

- Safety Precautions for Dealing with Natural Gas in APC Plant.( Ref.VPO
26/17)

- Monitoring and Measuring the Key Characteristics of Operations ISO 14100
(EMS/EOP 51-01)

- Natural Gas Emergency Response Procedures ( HSP # 4.5.1.4).
- Fall Protection Policy ( HSP # 4.4.6.13 )

- APC Security Management Policy ( QP-6.3.2).



