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SECTION 07 4113 - METAL ROOF PANELS

PART 1 - GENERAL

1.1 SUMMARY:

A. Work of this section includes preformed metal, double lock standing seam
architectural roofing system complete with perimeter and penetration flashing,
closures, fascias, gutters and downspouts.

1.2 DESIGN AND PERFORMANCE CRITERIA: 

A. Thermal movement:  Completed metal roofing and flashing system shall be
capable of withstanding expansion and contraction of components caused by a
temperature range from -10EF. to +170EF. without buckling, producing excess
stress on structure, anchors or fasteners, or reducing performance.

B. Uniform wind load capacity:  Installed roof system shall withstand positive and
negative design wind loading pressures complying with the International Building
Code, 2006 Edition and City of Houston Amendments, with a maximum system
deflection of L/120 and a maximum panel deflection of 0.04%. 
1. Design wind speeds: 110 mph, 3 second gusts.

C. Structural wind uplift resistance:  Roof assembly shall withstand positive and
negative air pressure testing in accord with ASTM E1592-05 using uniform static
air pressure testing methods.

D. Concentrated load capacity:  System shall withstand a load of 250 lbs. applied to
a four sq. in. area located in the center of the panel between stiffener ribs,
without buckling of ribs or permanent panel distortion.

E. Static pressure air infiltration:  Completed roof system shall have maximum of
0.08 cfm/sq. ft. with 6.24 psf air pressure differential in accord with ASTM
E1680-95(2003).

F. Water penetration (static pressure):  No evidence of uncontrolled leakage at 6.24
psf pressure differential in accord with ASTM E1646-95(2003).

G. Capacities for gauge, span or loading other than those tested may be
determined by interpolation of test results within the range of test data. 
Extrapolation for conditions outside test range are not acceptable.

H Energy performance:  Provide roof panels with Solar Reflectance Index not less
than 78 when calculated according to ASTM E1980 based on testing identical
products by a qualified testing agency.

1.3 SUBMITTALS:

A. Shop drawings: Shall be prepared by or approved by manufacturer.  
1. Indicate roof system with flashings and accessories in plan and elevation;

sections and details at full scale.  
2. Indicate metal thicknesses and finishes, panel lengths, joining details,

anchorage details, flashings and special fabrication provisions for
termination and penetrations, girt locations, expansion provisions and
supports.  

3. Indicate relationships with adjacent and interfacing work.  
4. Indicate location of penetrations with relation to rib placement.
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B. Product data:  Include manufacturer's detailed material and system description,
installation instructions, engineering performance data and finish specifications.
1. Manufacturer to provide methods and spacing/coverage rates for

attachment of all layers of roofing system.

C. Certification:
1. Submit certification that proposed applicator is approved for warranted

work by metal roof manufacturer.
2. Submit certification from authorized representative of metal roof

manufacturer, stating that surfaces and conditions are acceptable for
purpose of providing specified warranty.

3. Submit certification from authorized representative of metal roof
manufacturer, stating that proposed roof system meets design and
performance criteria, and specified requirements.

4. Submit certification from authorized representative of metal roof
manufacturer that specified metal roof systems have been satisfactorily
installed on projects of similar scope and size and have been completed
for five years.

5. Certification: Submit written certification that fluoropolymer coating
complies with specified performance requirements.

6. Submit certification from manufacturer that fabricator/installer is approved
and certified to fabricate/install manufacturer warranted metal roof
systems as specified herein.

D. Design calculations:  Submit design calculations, indicating compliance with
specified performance criteria.  Indicate fastener types and spacings. Design
calculations shall bear the seal of a professional Engineer licensed in the State
of Texas.  Indicate that Engineer has reviewed shop drawings.

E. Test reports:
1. Submit reports by an independent testing laboratory to support structural

calculations and show compliance with specified performance criteria.
2. Tests shall have been made for substantially identical systems within the

ranges of specified performance criteria.
3. If test data is not available or if data does not represent project

conditions, Contractor shall be responsible for securing satisfactory tests
by an independent testing agency acceptable to Architect, with costs of
such testing borne by the Contractor.

F. Samples:
1. Submit samples of panel section, at least 2'-0" in length by full width,

indicating thickness, profile, texture and color.
2. Submit samples of panel clips, closures and accessory items.

G. LEED submittals:
1. Product test reports for Credit SS 7.2:  For roof panels, indicating that

panels comply with solar reflectance index requirement.
2. Product data for Credit MR 4:  Indicating percentages by weight of

postconsumer and preconsumer recycled content for products having
recycled content.  Include statement indicating cost for each product
having recycled content.
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1.4 QUALITY ASSURANCE:

A. Applicable standards; standards of the following, as referenced herein:
1. American Architectural Manufacturers Association (AAMA).
2. ASTM International (ASTM).
3. National Roofing Contractors Association (NRCA), "Roofing and

Waterproofing Manual," Fifth Edition, 2001 with 2003 Update.
4. Sheet Metal and Air Conditioning Contractors National Association

(SMACNA), "Architectural Sheet Metal Manual," Sixth Edition, 2003.
5. Society for Protective Coatings (SSPC).
6. Underwriters Laboratories, Inc. (UL).

B. Manufacturer’s qualifications:
1. Metal roof system manufacturer shall have been engaged in the

manufacturer of metal roof systems  similar to those specified herein for
a minimum of ten years.

2. Manufacturer shall submit evidence that his proposed metal roof system
as specified herein has been satisfactorily installed on projects of similar
scope and size, which have been completed for at least five years.

C. Fabricator/installer qualifications:
1. Fabricator/installer shall be trained and approved by metal roof system

manufacturer, with trained supervisory personnel observing and directing
the work.

2. If required, proposed fabricator/installer shall submit evidence of financial
responsibility. 

3. Architect reserves the right to inspect fabrication facilities in determining
qualifications.

4. Fabricator/installer shall have satisfactorily installed metal roof systems,
similar in size and scope to the specified system, which have been
completed for five years. 

5. Fabricator/installer shall be approved and certified to install metal roof
systems which can be warranted by metal roof manufacturer.

D. Preinstallation Conference:  Conduct conference at Project site.
1. Meet with Owner, Architect, Owner's insurer if applicable, testing and

inspecting agency representative, metal roof panel Installer, metal roof
panel manufacturer's representative, deck installer, and installers whose
work interfaces with or affects metal roof panels including installers of
roof accessories and roof-mounted equipment.

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

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

4. Examine deck substrate conditions for compliance with requirements,
including flatness and attachment to structural members.

5. Review structural loading limitations of deck during and after roofing.
6. Review flashings, special roof details, roof drainage, roof penetrations,

equipment curbs, and condition of other construction that will affect metal
roof panels.

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

8. Review temporary protection requirements for metal roof panel assembly
during and after installation.

9. Review roof observation and repair procedures after metal roof panel
installation.
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10. Document proceedings, including corrective measures and actions
required, and furnish copy of record to each participant.

1.5 DELIVERY, STORAGE AND HANDLING:

A. Protect components during fabrication, shipment, storage, handling and erection
from mechanical abuse, stains, discoloration and corrosion.

B. Maintain strippable plastic protective film on finished surfaces until panels are
erected.

C. Handle materials to prevent damage to surfaces, edges and ends of roofing
sheets and sheet metal items.  Damaged material shall be rejected and removed
from site.

D. Protect panels from wind-related damages.

E. Inspect materials upon delivery.  Reject and remove physically damaged or
marred material from project site.

F. Do not overload roof structure with stored materials.  Do not permit material
storage or traffic on completed roof surfaces.

1.6 PROJECT/SITE CONDITIONS:

A. Protection:
1. Provide protection or avoid traffic on completed roof surfaces.
2. Avoid overloading roof with stored materials.
3. Support no roof-mounted equipment directly on roofing system.

B. Ascertain that work of other trades which penetrates roof or is to be made
watertight by roof is in place and approved prior to installation of roofing.

1.7 WARRANTIES:

A. Endorse and forward to Owner the following warranties:
1. Manufacturer's ten year finish warranty covering refinishing of

fluoropolymer coating due to checking, crazing, peeling, chalking or
fading.

2. Installer's five year warranty covering roofing system installation and
watertightness.

3. Manufacturer’s twenty year warranty covering watertightness.
4. Warranties shall commence on Date of Substantial Completion.

PART 2 - PRODUCTS

2.1 METAL ROOF SYSTEM:

A. Acceptable products; subject to compliance with specified requirements:
1. Basis of design; Berridge, Zee-Lock Standing Seam Metal Roofing.
2. Firestone Metal Products, Una-Clad UC-6 Double Lock.
3. Innovative Metals Co. (IMETCO), Series 300.
4. Merchant & Evans, Inc., Zip-Rib.
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B. Panel, flashing and flat stock material:  Minimum 24 ga., aluminum-zinc alloy
(galvalume) coated, commercial grade steel meeting ASTM A792-08, AZ50, with
a minimum yield strength of 50,000 psi; coated both sides with 55%
aluminum/45% zinc alloy applied by the continuous hot-dipped method, minimum
0.55 oz./sq. ft. coverage as determined by triple-spot test method, regular
spangle with clear acrylic coating.

C. Characteristics:
1. Configuration: Double lock standing seams, mechanically crimped, 

incorporating mechanically interlocked, concealed anchor clips allowing
thermal movement, and of configuration which will prevent entrance or
passage of water.

2. Seam height: 2.25" minimum.
3. Nominal panel width: 16".
4. Panel surface:  Smooth.
5. Striations: Provide striations evenly spaced across panel face, parallel to

seams.
6. Panel length:  Factory formed, full length without joints.
7. Seam cap:  Provide shop-fabricated cap for seams where cut for bends. 

Cap shall match seam, with overlapping and sealed bend.
8. Replaceability:  Individual panels shall be removable for replacement

without removing adjacent panels.
9. Recycled content:  Provide steel sheet with average recycled content

such that postconsumer recycled content plus one-half of preconsumer
recycled content is not less than 20 percent.

D. Accessories:
1. Anchor clips:  Stainless steel or hot-dipped galvanized steel, G-90

coating designation, designed to receive recessed mechanical anchor
into decking.  Clips shall allow free thermal expansion and contraction
movement, relative to the structure, within the full temperature ranges
specified.

2. Anchors:  Stainless or corrosion-resistant steel screws designed to meet
structural loading requirements.

3. Exposed fasteners:  Stainless or corrosion-resistant steel self-tapping
hexagonal head screws with neoprene sealing washers, #14 size,
minimum.

4. Closures:  Manufacturer's standard closed cell foam or sheet metal "Z"
closure:
a. Closed cell foam shall meet ASTM D1056-07, Type 2, Class D or

ASTM D3575-08; factory-cut foam shall be enclosed in metal
channels matching panels when used at hip and ridge.

b. "Z" closures shall be same material as panels, manufacturer's
standard detail, with continuous sealant bead at edges, ends and
contact area with adjacent materials.

5. Panel joint sealant:  Specified silicone sealant or non-curing
polyisobutylene tape of thickness to adhere to both surfaces being joined.

6. Provide miscellaneous accessories for complete installation.  Accessories
shall be furnished by roofing system manufacturer.
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2.2 METAL FINISH:

A. Finish on exposed surfaces:
1. Two coat, shop-applied, baked-on, fluoropolymer coating system based

on minimum 70% Arkema Group, Kynar 500 or Solvay Solexis, Inc., Hylar
5000 resin (Polyvinylidene fluoride, PVDF), formulated by a licensed
manufacturer and applied by manufacturer's approved applicator to meet
AAMA 2605-05.

2. Color:  Standard color as selected by Architect. Roof color shall meet
Energystar® Performance Criteria for reflectivity and low emissivity. 

B. Finish on unexposed surfaces:  Neutral washout.

C. Protective surfacing:  Provide strippable plastic film covering on finished surfaces
to prevent abrasion during fabrication, storage and handling.

2.3 COVER BOARD:

A. Basis of design;  USG Securock.

B. Characteristics:
1. Description: Non-structural, mold-resistant gypsum roof board

overlayment, with water-resistant, inorganic core and glass facers each
side; face to receive roof membrane shall be factory-primed.

2. Reference standards: Meeting ASTM C1177-06, UL Classified, and FM
1-75 approved.

3. Thickness: 3/8" USG Securock.
4. Fire resistance: UL Class A.
5. Compressive strength: 500 psi.

C. Fastener system; Type required by roofing system manufacturer and meeting
characteristics and wind uplift further specified:
1. Corrosion resistance:  Pass FM 4470 Corrosion Test, modified DIN

50018 standard, with a maximum of 15 percent red rust after 15 wet and
dry acidic atmosphere cycles in Kesternich cabinet.

2. Plates:  Minimum 3" diameter, non-corrosive material.
3. Wind uplift: Wind uplift required to meet wind loads and wind uplift based

on project conditions and location.

2.4 ACCESSORY PRODUCTS:

A. Metal for trim, fascias, gutters and downspouts:
1. Panel material:  Minimum 24 ga., commercial grade galvanized steel

meeting ASTM A653-08, 50 ksi yield point, galvanized Coating
Designation G-90, minimum.

2. Finish:  Match roof panels in color and finish.

B. Silicone sealant for concealed joints:
1. Acceptable products:

a. Dow Corning Corp., #795.
b. Pecora Corp., #895.
c. Tremco, Inc., an RPM Company, SpecTrem 2.

2. Type:  One-part silicone rubber; meeting ASTM C920-08, Type S, Grade
NS, Class 25.
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C. Waterproof membrane underlayment for all areas to receive metal roofing:
1. Acceptable products; subject to compliance with specified requirements:

a. Carlisle Coatings and Waterproofings, WIP 300HT. 
b. Polyguard Products, Inc., Polyguard Deck Guard HT.
c. Grace Construction Products, Grace Ice & Water Shield HT (high

temperature).
2. Characteristics:  

a. Type:  Self-adhering rubberized asphalt sheet or butyl rubber
based adhesive backed by a layer of high density cross laminated
polyurethane complying with ASTM D1970-09. 

b. Thickness: Min. 40 mils when tested in accord with ASTM D3767-
03(2008), Method A.

c. Tensile strength:  250 psi minimum when tested in accord with
ASTM D412-06a.

d. Elongation:  250% when tested in accord with ASTM D412-06a,
Die C Modified.  

e. Provide primers, sealants and accessories required for a
waterproof installation.

D. Bituminous coating for separation of dissimilar materials:  Cold-applied, asphalt
mastic meeting SSPC-PS 9.01, minimum 30 mils thickness.

2.5 FABRICATION:

A. Shop fabricate metal roof and flashing components to the maximum extent
possible, forming metal work with clear, sharp, straight and uniform bends and
arrises.  Hem exposed edges of flashings.

B. Forming equipment shall have a minimum of 12 stations.

C. Panels shall be factory tension-leveled.

D. Form flashing components from full single width sheet.
1. Provide shop-fabricated mitered corners, joined using closed-end pop

rivets and joint sealant.

E. Fabricate roofing and related sheet metal work in accord with approved shop
drawings and applicable 
standards.

F. Solder sheet metal joints prior to finishing with heavy, well heated coppers.  Pre-
tin joints not less than 1-1/2" wide.  Provide 1" minimum soldered joints.  After
soldering, wash joints and neutralize remaining acid with alkaline solution.

G. Provide linear sheet metal items in minimum 10'-0" sections, except as otherwise
noted.  Form flashing using single pieces for the full width. Provide shop-
fabricated, mitered and joined corners, with minimum 2'-0" long legs.
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PART 3 - EXECUTION

3.1 PREPARATION:

A. Pre-roofing conference:  Prior to beginning metal roof work, hold a pre-roofing
conference to review work to be accomplished.
1. Contractor, Architect, metal roofing subcontractor, metal roof system

manufacturer's representative and all subcontractors who have
equipment penetrating roof or whose work involves access to roof shall
be present.

2. Contractor shall notify Architect and other attending parties at least seven
days prior to time for conference.

3. Contractor shall record minutes of meeting and shall distribute copies of
minutes to attending parties.

B. Examination:
1. Examine alignment and placement of substrates before proceeding with

installation of metal roof.
2. Examine alignment and placement of penetrations before proceeding

with installation of metal roof.

C. Coverboard installation:
1. Install between roof system anchor clips.  Stagger end joints in adjacent

boards.  Butt edges for snug contact.  Bear edges of board on deck ribs.
2. Install only as much coverboard each work period as can be covered by

roofing by end of same work period.

D. Install waterproof membrane underlayment at all areas to receive metal roof.
1. Install membrane underlayment fully adhered to substrates in accord with

manufacturer's product data.
2. If required, prime surfaces to receive membrane materials.  Allow primer

to dry until tack-free.  Prime only area which can be covered with sheet
membrane during work period.  Reprime surfaces which are not covered
within 24 hours of primer application.

3. Install membrane materials with side and end laps lapped as
recommended by product data.  Begin installation at low points, lapping
succeeding sheets to shed water.

4. Membrane applications shall be fully adhered, smooth, straight and free
of blisters, buckles, fishmouths and wrinkles affecting the complete
adherence of the membrane.  Patch and repair defective work in accord
with manufacturer's product data.  Replace defective areas.

5. Double membrane at changes in plane by application of a centered
membrane strip.  Cover strip completely with full width sheet.

6. Seal around protrusions and at terminations in accord with product data.
7. Repair punctures and tears in membrane by patching with membrane

material.

3.2 ROOF AND FLASHING INSTALLATION:

A. Install roof and flashings in accord with approved shop drawings and
manufacturer's product data, within specified erection tolerances.
1. Penetrations shall occur in flat of panel.  
2. No rib shall be cut or modified to accommodate penetrations or flashing

of penetrations.
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B. Isolate dissimilar metals and masonry or concrete from metals with bituminous
coating.  Use gasketed fasteners to prevent corrosive action between fastener,
substrate and panels.

C. Exposed fasteners shall be prefinished to match finish of panels and trim.  Limit
exposed fasteners to extent indicated on shop drawings.

D. Anchorage shall allow for temperature expansion/contraction movement within
specified range without stress or elongation of panels, clips or anchors.  Attach
clips to decking using self-drilling screws of size and spacing in accord with
manufacturer's product data and design calculations to resist specified uplift and
thermal movement forces.

E. Seal laps and joints in accord with roof system manufacturer's product data.

F. Coordinate flashing and sheet metal work to provide weathertight conditions at
roof terminations.  Fabricate and install in accord with standards of SMACNA
"Architectural Sheet Metal Manual" and NRCA "Construction Details," using
continuous cleats at all exposed edges.

G. Provide for temperature expansion/contraction movement of panels at roof
penetrations and roof-mounted equipment in accord with system manufacturer's
product data and design calculations.
1. Locate penetrations in flat of panel.

H. Installed system shall be true to line and plane and free of dents, oilcans and
physical defects.

I. Form joints in linear sheet metal to allow for 1/2" minimum expansion at 20'-0"
o. c., maximum, and 8'-0" from corners.  Provide 1'-0" wide backup plate at
intersections.  Form plates to profile of sheet metal item.

J. At joints in linear sheet metal items, set sheet metal over backup plate in two
beads of specified silicone sealant, 1/4" in diameter, minimum.  Extend sealant
over all metal surfaces.  Mate components for positive seal.  Allow no sealant to
migrate onto exposed surfaces.

K. Gutters and downspouts:
1. Construct with riveted and soldered joints, lapped 1", minimum, in

direction of flow.  Provide 1/2" minimum expansion joints at 30'-0" o. c.,
maximum.  Form expansion joints in accord with SMACNA Manual,
Figure 1-6, lap type.

2. Hang gutters with high points equidistant from downspouts, evenly sloped
toward downspouts.  Support gutters in accord with SMACNA Manual,
Figure 1-17 for steep sloped roofs.

3. Secure downspouts to exterior walls at 6'-0" o. c., maximum, using straps
and expansion type fasteners in accord with SMACNA Manual, Figure 1-
35C.  Lap downspout joints 1-1/2", minimum, and solder.

4. Where downspouts empty onto lower roof surfaces and grade, provide
precast concrete splashblocks.

3.3 FIELD QUALITY CONTROL:

A. Applicable erection tolerances; maximum variation from true planes or lines: 
1/4" in 20'-0"; 3/8" in 40'-0" or more.
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3.4 PROTECTION:

A. Remove damaged work and replace with new, undamaged components.

B. Paint edges where panels are field cut.  Touch up using paint furnished by roof
panel manufacturer and matching exposed panel surface finish.

C. Remove protective film and clean exposed surfaces of roofing and accessories
after completion of installation.  Leave in clean condition at Date of Substantial
Completion.  Touch up minor abrasions and scratches in finish.

End of Section


