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NEW CONSTRUCTION
DESCRIPTION OF WORK

DELEGATED DESIGN / DEFERRED SUBMITTALS

THE SCOPE OF WORK FOR THIS PROJECT WILL INCLUDE THE DESIGN AND RECONFIGURATION OF THE AREA 3, PAD-D LAUNCH SITE AS PART OF 
THE PACIFIC SPACEPORT COMPLEX ON KODIAK ISLAND, ALASKA FOR ALASKA AEROSPACE CORPORATION. THE PROJECT WILL INCLUDE THE 
FOLLOWING DESIGN SCOPE:

• THE SITE CIVIL CONFIGURATION AND DEVELOPMENT OF PAD D FROM A 100FT X 100FT GRAVEL SITE TO AN EXPANDED 240FT X 560FT PAD.
a. SITE WORK WILL INCLUDE EXTENSIVE CONCRETE DESIGN INCLUDING COMMODITY PADS, RUNWAYS, LAUNCH PAD, DELUGE 

CATCHMENT TRENCH, UTILIDORS, AND BUILDING FOUNDATIONS.
• THE DESIGN OF THE VERTICAL INTEGRATION BUILDING (VIB) THAT WILL BE ASSOCIATED WITH PAD D. THE VIB WILL BE A PRE-ENGINEERED 

METAL BUILDING WITH ASSOCIATED UTILITIES.
• SUPPORTING INFRASTRUCTURE FOR WATER STORAGE AND DELUGE TANKS, COMMUNICATIONS, ELECTRICAL, COMPRESSED AIR, POWER 

GENERATION, AND OTHER LAUNCH SUPPORT ELEMENTS.
a. THE VIB WILL INCLUDE LOCATING CONNEX STYLE CONTAINERS FOR ELECTRICAL HOUSING, AIR COMPRESSOR, AND OTHER 

COMMODITY STORAGE.

THIS PACKAGE WILL BE FOR THE PRE-ENGINEERED METAL BUILDING BID SET AND ASSOCIATED STRUCTURAL CONCRETE. ADDITIONALLY, THE 
PACKAGE WILL INCLUDE SITE CONCRETE DESIGN INTENDED FOR EARLY BID. 
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THE FOLLOWING BUILDING COMPONENTS, EQUIPMENT OR SYSTEMS REQUIRE DELEGATED DESIGN SERVICES PROVIDED BY AN OUTSIDE DESIGN 
PROFESSIONAL. SHOP DRAWINGS FOR THESE WILL BE SUBMITTED TO THE BUILDING OFFICIAL AFTER REVIEW AND APPROVAL FROM THE DESIGNER 
OF RECORD.

• PRE-ENGINEERED METAL BUILDING
1. INSULATED METAL WALL PANELS
2. METAL ROOF PANELS

• COLD-FORMED STEEL FRAMING
• SNOW GUARDS
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GENERAL NOTES

1. CONTRACTOR IS RESPONSIBLE FOR VERIFYING SITE, FIELD AND BUILDING CONDITIONS ASSOCIATED WITH THIS WORK PRIOR 
TO SUBMITTING BIDS AND COMMENCING WORK. IF THERE ARE ANY DISCREPANCIES BETWEEN DRAWINGS AND FIELD 
CONDITIONS, CONFER WITH CONSTRUCTION MANAGER AND ARCHITECT/ENGINEER FOR RESOLUTION. 

2. ADDITIONS/ALTERATIONS PROJECTS: THE DESIGN DEPICTED HEREIN IS BASED ON INFORMATION (AS-BUILTS, RECORD 
DRAWINGS, SURVEY, GEOTECHNICAL SERVICES, ETC.) PROVIDED BY THE OWNER OR OTHERS.  UNLESS OTHERWISE 
DIRECTED BY THE CONTRACT, ANY VERIFICATION OF THIS INFORMATION IS LIMITED TO FIELD OBSERVATION; UNKNOWN 
CONDITIONS MAY EXIST THAT WILL ONLY BE REVEALED AS THE CONTRACTOR’S WORK PROGRESSES. GIVEN THE NATURE OF 
THESE PROJECTS, THE CONTRACTOR SHOULD ANTICIPATE THE NEED FOR ADJUSTMENTS TO THE DESIGN AS UNKNOWN 
CONDITIONS ARE DISCOVERED DURING CONSTRUCTION.  

3. CONTRACTOR SHALL FURNISH ALL ADDITIONAL DATA AND DOCUMENTATION TO SECURE ALL REQUIRED PERMITS AND SHALL 
COORDINATE THIS DATA WITH THE CONSTRUCTION DOCUMENTS WHERE REQUIRED. 

4. ALL DETAILS AND SECTIONS SHOWN IN THE DRAWINGS ARE INTENDED TO BE TYPICAL AND SHALL BE CONSTRUED TO APPLY 
TO SIMILAR CONDITIONS ELSEWHERE ON THE PROJECT, EXCEPT WHERE INDICATED BY A DIFFERENT DETAIL.

5. CONTRACTOR TO PROVIDE COMPLETE AND WORKING MEP/FP/IT SYSTEMS IF INDICATED IN ANY PORTION OF THE DRAWINGS.  

6. PLANS WHICH APPEAR AS BACKGROUNDS ON ENGINEERING DRAWINGS ARE FOR THE PURPOSE OF ILLUSTRATING GENERAL 
SPACE CONFIGURATION ONLY AND SHALL NOT BE USED FOR PORTIONS OF THE WORK OTHER THAN THAT PERTAINING TO 
THE TITLE OF EACH SHEET.

7. AROUND ALL EXPOSED PIPES, CONDUIT OR DUCTS, INSTALL ENCLOSURES OF THE SAME MATERIAL AND FINISH AS ADJACENT 
WORK, UNLESS NOTED OTHERWISE.

8. PROVIDE AND INSTALL ALL NECESSARY SUPPORT, BLOCKING, ANCHORING AND BRACING FOR ELECTRIC LIGHT FIXTURES, 
CHANDELIERS, OPERABLE PARTITIONS, TOILET PARTITIONS, MECHANICAL EQUIPMENT, PIPES, DUCTWORK, CABLE TRAYS, 
OTHER UTILITY APPURTENANCES, AND SIMILAR MISC. METALS NOTED OR IMPLIED IN THE CONTRACT DOCUMENTS.

9. ANY SURFACES OR AREAS NOT CLEARLY DEFINED OR INDICATED BY FINISH SCHEDULE SHALL BE OF SAME MATERIAL AND 
FINISH AS SURFACES OR AREAS OF SIMILAR USE ELSEWHERE. 

10. FINISHES SHOWN IN SCHEDULE TO EXTEND OVER, UNDER AND BEHIND CABINETS, COUNTERS, EQUIPMENT, FURNISHINGS, 
CHALK AND TACK BOARDS, RACKS, AND FIXTURES APPROXIMATELY 1"-2", WALLS BEHIND SAME TO BE FILLED AND PRIMED.

11. WALL FINISHES SHALL INCLUDE ALL PROJECTIONS, RECESSES, COLUMNS, ENCLOSURES AND BULKHEADS.

12. EXTERIOR PERIMETER OF ALL WINDOWS, DOOR FRAMES, LOUVERS OR OTHER ITEMS INSERTED IN AN EXTERIOR WALL SHALL 
BE SEALED WEATHER TIGHT WHETHER INDICATED ON DRAWINGS OR NOT.

13. SEE STRUCTURAL DRAWINGS FOR LOCATIONS OF ALL VERTICAL AND HORIZONTAL MASONRY WALL REINFORCEMENT. 

14. FIELD CHECK ALL ROUGH AND/OR FINISH DIMENSIONS FOR ACCURATE FITTING OF EQUIPMENT, CABINETS, COUNTERS, 
FIXTURES AND ACCESSORIES BEFORE FABRICATION.  PROVIDE AND INSTALL ALL NECESSARY FILLERS, SCRIBE STRIPS, 
PANELS, BASES OR TRIM TO COMPLETE AND FINISH INSTALLATIONS. 

15. CONSULT PLUMBING, ELECTRICAL AND MECHANICAL DRAWINGS FOR LOCATIONS AND DESCRIPTION OF ACCESS PANELS, 
LOUVER OPENINGS, VENTILATORS, GRILLES, REGISTERS, PANELS, VALVE CABINETS, DRINKING FOUNTAINS, ETC. 

16. ALL SWITCHES, OUTLETS, THERMOSTATS, CLOCKS, SPEAKERS, FLAG POLE HOLDERS OR OTHER WALL MOUNTED DEVICES OR 
CONTROLS SHALL BE INSTALLED IN LOCATIONS WHICH ARE UNOBSTRUCTED BY CABINETS, COUNTERS, RACKS, FIXTURES, 
CHALK AND TACK BOARDS, FURNISHINGS OR EQUIPMENT. ITEMS INTENDED FOR WALL MOUNTING SHALL NOT BE INSTALLED 
ON, THROUGH OR INTO ANY OTHER EQUIPMENT UNLESS SPECIFICALLY CALLED FOR. VERIFY MOUNTING HEIGHTS WITH ADA 
REQUIREMENTS. 

17. PROVIDE AND INSTALL ALL NECESSARY HARDWARE, BRACKETS, BRACING, ANCHORING, INSERTS, BLOCKING, FURRING OR 
OTHER SUPPLEMENTARY ITEMS NEEDED FOR COMPLETE INSTALLATION OF EQUIPMENT, CABINETS, FIXTURES, 
ACCESSORIES, CCTV, INTERCOM, PROJECTORS, ETC. 
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SECTION 07 92 00 - JOINT SEALANTS

PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:

1. Silicone joint sealants. 
2. Latex joint sealants.
3. Acoustical joint sealants.

1.2 ACTION SUBMITTALS
A. Product Data:  For each joint-sealant product indicated.
B. Samples for Initial Selection: Manufacturer's standard color charts consisting of strips of cured sealants 
showing the full range of colors available for each product exposed to view.
C. Joint-Sealant Schedule: Include the following information:

1. Joint-sealant application, joint location, and designation.
2. Joint-sealant manufacturer and product name.
3. Joint-sealant formulation.
4. Joint-sealant color.

1.3 INFORMATIONAL SUBMITTALS
A. Product Certificates:  For each kind of joint sealant and accessory, from manufacturer.
1.4 CLOSEOUT SUBMITTALS
A. Manufacturers' special warranties.
B. Installer's special warranties.
1.5 QUALITY ASSURANCE
A. Installer Qualifications: Authorized representative who is trained and approved by manufacturer.
B. Testing Agency Qualifications: Qualified in accordance with ASTM C1021 to conduct the testing 
indicated.
1.6 FIELD CONDITIONS
A. Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant 
manufacturer
2. When joint substrates are wet.
3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications 
indicated.
4. Where contaminants capable of interfering with adhesion have not yet been removed from joint 
substrates.

1.7 WARRANTY
A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not comply with 
performance and other requirements specified in this Section within specified warranty period.

1. Warranty Period: Two years from date of Substantial Completion.
B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or replace those 
joint sealants that do not comply with performance and other requirements specified in this Section within 
specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.
C. Special warranties specified in this article exclude deterioration or failure of joint sealants from the 
following:

1. Movement of the structure caused by stresses on the sealant exceeding sealant manufacturer's 
written specifications for sealant elongation and compression.
2. Disintegration of joint substrates from causes exceeding design specifications.
3. Mechanical damage caused by individuals, tools, or other outside agents.
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.

PART 2 - PRODUCTS
2.1 SOURCE LIMITATIONS
A. Obtain joint sealants from single manufacturer for each sealant type.
2.2 JOINT SEALANTS, GENERAL
A. 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 joint-sealant 
manufacturer, based on testing and field experience.
B. Stain-Test-Response Characteristics:  Where sealants are specified 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.
C. Colors of Exposed Joint Sealants: As selected by Architect from manufacturer’s full range.
2.3 SILICONE JOINT SEALANTS
A. Silicone, S, NS, 100/50, NT: Single-component, nonsag, plus 100 percent and minus 50 percent 
movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, Grade NS, 
Class 100/50, Use NT.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Adfast.
b. GE Construction Sealants; Momentive Performance Materials Inc.
c. Sika Corporation - Building Components.

2.4 LATEX JOINT SEALANTS
A. Acrylic Latex: Acrylic latex or siliconized acrylic latex, ASTM C834, Type OP, Grade NF.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Adfast.
b. Everkem Diversified Products, Inc.
c. Franklin International.
d. PPG Paints; PPG Industries, Inc.
e. Pecora Corporation.
f. Sherwin-Williams Company (The).
g. Tremco Incorporated.

2.5 JOINT-SEALANT BACKING
A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, primers, and 
other joint fillers; and approved for applications indicated by sealant manufacturer based on field experience 
and laboratory testing.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Adfast.
b. Alcot Plastics Ltd.
c. Construction Foam Products; a division of Nomaco, Inc.
d. Master Builders Solutions; brand of MBCC Group.

B. Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a surface skin), Type O 
(open-cell material), Type B (bicellular material with a surface skin), or any of the preceding types, as approved 
in writing by joint-sealant manufacturer for joint application indicated, and of size and density to control sealant 
depth and otherwise contribute to producing optimum sealant performance.
C. 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. Provide 
self-adhesive tape where applicable.
2.6 MISCELLANEOUS MATERIALS 
A. 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.
B. 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 to joint substrates.
C. Masking Tape: Non-staining, nonabsorbent material compatible with joint sealants and surfaces adjacent 
to joints.
PART 3 - EXECUTION
3.1 EXAMINATION
A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements 
for joint configuration, installation tolerances, and other conditions affecting performance of the Work.
B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION
A. 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:

1. 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.
2. Clean porous joint substrate surfaces by brushing, grinding, 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 after cleaning operations above by vacuuming or blowing out 
joints with oil-free compressed air. Porous joint substrates include the following:

a. Concrete.
3. Remove laitance and form-release agents from concrete.
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, 
harm substrates, or leave residues capable of interfering with adhesion of joint sealants. Nonporous joint 
substrates include the following:

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as indicated 
by 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.
C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer 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.
3.3 INSTALLATION OF JOINT SEALANTS
A. General: Comply with joint-sealant manufacturer's written installation instructions for products and 
applications indicated, unless more stringent requirements apply.
B. Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of joint sealants as 
applicable to materials, applications, and conditions indicated.
C. 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.

1. Do not leave gaps between ends of sealant backings.
2. Do not stretch, twist, puncture, or tear sealant backings.
3. Remove absorbent sealant backings that have become wet before sealant application, and replace 
them with dry materials.

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and 
backs of joints.
E. Install sealants using proven techniques that comply with the following and at the same time backings are 
installed:

1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum 
sealant movement capability.

F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing begins, 
tool sealants in accordance with requirements specified in subparagraphs 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.

1. Remove excess sealant from surfaces adjacent to joints.
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor 
sealants or adjacent surfaces.
3. Provide concave joint profile in accordance with Figure 8A in ASTM C1193 unless otherwise 
indicated.
4. Provide flush joint profile in accordance with Figure 8B in ASTM C1193.
5. Provide recessed joint configuration of recess depth and in accordance with Figure 8C in 
ASTM C1193.

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

3.4 CLEANING
A. Clean off excess sealant 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.
3.5 PROTECTION
A. 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, 
remove, and repair damaged or deteriorated joint sealants immediately so installations with repaired areas are 
indistinguishable from original work.

END OF SECTION 07 92 00

SECTION 08 11 13 - HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:

1. Standard hollow metal doors and frames.
1.2 DEFINITIONS
A. Minimum Thickness: Minimum thickness of base metal without coatings in accordance with NAAMM-
HMMA 803 or ANSI/SDI A250.8.
1.3 ACTION SUBMITTALS
A. Product Data:

1. Standard hollow metal doors and frames.
B. Product Data Submittals: For each product.

1. Include construction details, material descriptions, core descriptions, and finishes.
C. Shop Drawings: Include the following:

1. Elevations of each door type.
2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
4. Locations of reinforcement and preparations for hardware.
5. Details of each different wall opening condition.
6. Details of electrical raceway and preparation for electrified hardware, access control systems, 
and security systems.
7. Details of anchorages, joints, field splices, and connections.
8. Details of accessories.
9. Details of moldings and removable stops.

D. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of supplier, 
using same reference numbers for details and openings as those on Drawings. Coordinate with final door 
hardware schedule.
1.4 QUALITY ASSURANCE
A. Source Limitations:  Obtain hollow metal work from single source from single manufacturer.
B. Egress Door Inspector Qualifications: Inspector for field quality-control inspections of egress door 
assemblies is to meet the qualifications set forth in NFPA 101, Section 7.2.1.15.4 and the following:

1. Door and Hardware Institute Egress Door Assembly Inspector (FDAI) certification.
1.5 DELIVERY, STORAGE, AND HANDLING
A. Deliver hollow-metal doors and frames palletized, packaged, or crated to provide protection during transit 
and Project-site storage. Do not use nonvented plastic.

1. Provide additional protection to prevent damage to factory-finished units.
B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs 
and mullions.
C. Store hollow metal work under cover at Project site.  Place in stacks of five units maximum in a vertical 
position with heads up, spaced by blocking, on minimum 4-inch-high wood blocking.  Do not store in a manner 
that traps excess humidity.

1. Provide minimum 1/4-inch space between each stacked door to permit air circulation.
1.6 PROJECT CONDITIONS
A. Field Measurements:  Verify actual dimensions of openings by field measurements before fabrication.
PART 2 - PRODUCTS
2.1 HOLLOW METAL DOORS AND FRAMES
A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following:

1. Ceco Door Products; an Assa Abloy Group company.
2. Curries Company; an Assa Abloy Group company.
3. Fleming Door Products Ltd.; an Assa Abloy Group company.
4. Steelcraft; an Ingersoll-Rand company.
5. Trudoor
6. Others as approved by Architect.

2.2 MATERIALS
A. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B; suitable for exposed 
applications.
B. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, Commercial Steel (CS), Type B; free of scale, pitting, or 
surface defects; pickled and oiled.
C. Metallic-Coated Steel Sheet: ASTM A653/A653M, Commercial Steel (CS), Type B.
D. Inserts, Bolts, and Fasteners: Hot-dip galvanized in accordance with ASTM A153/A153M.
E. Mineral-Fiber Insulation: ASTM C665, Type I (blankets without membrane facing); consisting of fibers 
manufactured from slag or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 
50, respectively; passing ASTM E136 for combustion characteristics.
2.3 STANDARD HOLLOW METAL DOORS
A. General:  Provide doors of design indicated, not less than thickness indicated; fabricated with smooth 
surfaces, without visible joints or seams on exposed faces unless otherwise indicated.  Comply with 
ANSI/SDI A250.8.

1. Design:  Flush panel.
2. Core Construction: Manufacturer's standard kraft-paper honeycomb, polystyrene, 
polyurethane, polyisocyanurate, mineral-board, or vertical steel-stiffener core.
3. Vertical Edges for Single-Acting Doors:  Manufacturer's standard.

a. Beveled Edge:  1/8 inch in 2 inches.
4. Vertical Edges for Double-Acting Doors:  Round vertical edges with 2-1/8-inch radius.
5. Top and Bottom Edges:  Closed with flush or inverted 0.042-inch-thick, end closures or 
channels of same material as face sheets.
6. Tolerances:  Comply with SDI 117, "Manufacturing Tolerances for Standard Steel Doors and 
Frames."

B. Exterior Doors:  Face sheets fabricated from cold-rolled steel sheet.  Provide doors complying with 
requirements indicated below by referencing ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for 
physical performance level:

1. Level 1 and Physical Performance Level C (Heavy Duty), Model 1 (Full Flush).
a. Width:  1-3/4 inches.
b. Face: Metallic-coated steel sheet, minimum thickness of 0.032 inch.

C. Fabricate concealed stiffeners and hardware reinforcement from either cold- or hot-rolled steel sheet.
2.4 STANDARD HOLLOW METAL FRAMES
A. General:  Comply with ANSI/SDI A250.8 and with details indicated for type and profile.
B. Interior Frames:  Fabricated from cold-rolled steel sheet.

1. Fabricate frames with mitered or coped corners.
2. Fabricate frames as full profile welded unless otherwise indicated.
3. Frames for Borrowed Lights:  Same as adjacent door frame.
4. Metallic-coated steel sheet, minimum thickness of 0.042 inch.

C. Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 with reinforcement plates from same 
material as frames.

2.5 FRAME ANCHORS
A. Jamb Anchors:

1. Type: Anchors of minimum size and type required by applicable door and frame standard, and 
suitable for performance level indicated.
2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames with no 
floor anchor. Provide one additional anchor for each 24 inches of frame height above 7 feet.
3. Post-installed Expansion Anchor: Minimum 3/8-inch-diameter bolts with expansion shields or 
inserts, with manufacturer's standard pipe spacer.

B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor.
C. Floor Anchors for Concrete Slabs with Underlayment: Adjustable-type anchors with extension clips, 
allowing not less than 2-inch height adjustment. Terminate bottom of frames at top of underlayment.
D. Material: ASTM A879/A879M, Commercial Steel (CS), 04Z coating designation; mill phosphatized.

1. For anchors built into exterior walls, steel sheet complying with ASTM A1008/A1008M or 
ASTM A1011/A1011M; hot-dip galvanized in accordance with ASTM A153/A153M, Class B.

2.6 FABRICATION
A. Fabricate hollow metal work to be rigid and free of defects, warp, or buckle.  Accurately form metal to 
required sizes and profiles, with minimum radius for thickness of metal.  Where practical, fit and assemble 
units in manufacturer's plant.  To ensure proper assembly at Project site, clearly identify work that cannot be 
permanently factory assembled before shipment.
B. Tolerances:  Fabricate hollow metal work to tolerances indicated in SDI 117.
C. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations require 
multiple sections. Where frames are fabricated in sections, provide alignment plates or angles at each joint, 
fabricated of metal of same or greater thickness as frames.

1. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless 
otherwise indicated.
2. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers as 
follows. Keep holes clear during construction.

a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers.
b. Double-Door Frames: Drill stop in head jamb to receive two door silencers.

E. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated mortised 
hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, and tapping in accordance 
with ANSI/SDI A250.6, the Door Hardware Schedule on Drawings, and templates.

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door 
hardware.
2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for hardware.

2.8 STEEL FINISHES
A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer complying 
with ANSI/SDI A250.10; recommended by primer manufacturer for substrate; compatible with 
substrate and field-applied coatings despite prolonged exposure.

B. Factory Finish: Clean, pretreat, and apply manufacturer's standard two-coat, baked-on finish consisting of 
prime coat and thermosetting topcoat, complying with ANSI/SDI A250.3.

1. Color and Gloss: As selected by Architect from manufacturer's full range.
PART 3 - EXECUTION
3.1 PREPARATION
A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, filling, and 
dressing, as required to make repaired area smooth, flush, and invisible on exposed faces. Touch up factory-
applied finishes where spreaders are removed.
B. Drill and tap doors and frames to receive non-templated, mortised, and surface-mounted door hardware.
3.2 INSTALLATION
A. Install hollow-metal doors and frames plumb, rigid, properly aligned, and securely fastened in place. 
Comply with approved Shop Drawings and with manufacturer's written instructions.
B. Hollow-Metal Frames: Comply with ANSI/SDI A250.11.

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent 
anchors are set. After wall construction is complete, remove temporary braces without damage to 
completed Work.

a. Where frames are fabricated in sections, field splice at approved locations by 
welding face joint continuously; grind, fill, dress, and make splice smooth, flush, and 
invisible on exposed faces. Touch-up finishes.
b. Install frames with removable stops located on secure side of opening.

2. Floor Anchors: Secure with post-installed expansion anchors.
a. Floor anchors may be set with power-actuated fasteners instead of postinstalled 
expansion anchors if so indicated and approved on Shop Drawings.

3. Installation Tolerances: Adjust hollow-metal frames to the following tolerances:
a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees 
from jamb perpendicular to frame head.
b. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel 
to plane of wall.
c. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on 
parallel lines, and perpendicular to plane of wall.
d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor.

C. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances specified 
below.

1. Non-Fire-Rated Steel Doors: Comply with ANSI/SDI A250.8.
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3.3 FIELD QUALITY CONTROL
A. Inspection Agency: Owner will engage a qualified inspector to perform inspections and to furnish reports 
to Architect.
B. Inspections:

1. Egress Door Inspections: Inspect each door equipped with panic hardware, each door 
equipped with fire exit hardware, each door located in an exit enclosure, each electrically controlled 
egress door, and each door equipped with special locking arrangements in accordance with 
NFPA 101, Section 7.2.1.15.

C. Repair or remove and replace installations where inspections indicate that they do not comply with 
specified requirements.
D. Reinspect repaired or replaced installations to determine if replaced or repaired door assembly 
installations comply with specified requirements.
3.4 REPAIR
A. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime coat 
and apply touchup of compatible air-drying, rust-inhibitive primer.
B. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint in 
accordance with manufacturer's written instructions.
C. Factory-Finish Touchup: Clean abraded areas and repair with same material used for factory finish in 
accordance with manufacturer's written instructions.
D. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in painting 
Sections.

END OF SECTION 08 11 13

SECTION 08 33 23 - OVERHEAD COILING DOORS

PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:

1. Insulated service doors.
B. Related Requirements:

1. Section 13 34 19 “Metal Building Systems”
1.2 ACTION SUBMITTALS
A. Product Data: For each type and size of overhead coiling door and accessory.
B. Shop Drawings: For each installation and for special components not dimensioned or detailed in 
manufacturer's product data.

1. Include points of attachment and their corresponding static and dynamic loads imposed on 
structure.
2. Include diagrams for power, signal, and control wiring.

C. Samples: For each exposed product and for each color and texture specified.
1.3 INFORMATIONAL SUBMITTALS
A. Sample warranty.
1.4 CLOSEOUT SUBMITTALS
A. Special warranty.
B. Maintenance data.
C. Record Documents: List of door numbers and applicable room name and number to which door 
accesses.
1.5 QUALITY ASSURANCE
A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by 
manufacturer for both installation and maintenance of units required for this Project.
1.6 WARRANTY
A. Special Warranty: Manufacturer agrees to repair or replace components of doors that fail in materials or 
workmanship within specified warranty period.

1. Warranty Period: Two years from date of Substantial Completion.
PART 2 - PRODUCTS
2.1 MANUFACTURERS, GENERAL
A. Source Limitations: Obtain overhead coiling doors from single source from single manufacturer.

1. Equal to Overhead Door Company, 625 Series Insulated.
2. Obtain operators and controls from overhead coiling door manufacturer.

2.2 PERFORMANCE REQUIREMENTS
A. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA Standards for 
Accessible Design" and ICC A117.1.
B. Structural Performance, Exterior Doors: Capable of withstanding the following design wind loads:
Second option in "Design Wind Load" Subparagraph below is minimum design pressure advertised by 
manufacturers.

1. Design Wind Load: As indicated on Drawings.
2. Testing: According to ASTM E330/E330M .

C. Windborne-Debris Impact Resistance: Provide impact-protective overhead coiling doors that pass 
ASTM E1886 missile-impact and cyclic-pressure tests according to ASTM E1996 for Wind Zone 3 for basic 
protection.

1. Large-Missile Test: For overhead coiling doors located within 30 ft. (9.1 m)
D. Seismic Performance: Overhead coiling doors withstand the effects of earthquake motions determined 
according to ASCE/SEI 7.
2.3 DOOR ASSEMBLY - OHCD
A. Insulated Service Door: Overhead coiling door formed with curtain of interlocking metal slats.
B. Operation Cycles: Door components and operators capable of operating for not less than 50,000.
C. Insulated Door Curtain R-Value: R-7.7.
D. Insulated Door Assembly U-Factor: U-0.31.
E. Door Curtain Material: Galvanized steel.
F. Door Curtain Slats: Flat profile slats of 2-5/8-inch (67-mm) center-to-center height.

1. Insulated-Slat Interior Facing: Metal.
G. Bottom Bar: Two angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch (38 by 38 by 3 mm) thick; 
fabricated from hot-dip galvanized steel and finished to match door.
H. Curtain Jamb Guides: Galvanized steel with exposed finish matching curtain slats.
I. Hood: Match curtain material and finish.

1. Mounting: Between Pre-engineered metal building jambs or as indicated on the drawings.
J. Locking Devices: Equip door with slide bolt for padlock, and chain lock keeper.
K. Manual Door Operator: Chain-hoist operator.
L. Electric Door Operator:

1. Equal to Overhead Door Company RHX Series.
2. Usage Classification: Standard duty, up to 25 cycles per hour and up to 90 cycles per day.
3. Safety: Listed according to UL 325 by a qualified testing agency for commercial or industrial 
use.
4. Motor Exposure: Interior.
5. Motor Electrical Characteristics:

a. Horsepower: 1 hp.
b. Voltage: As indicated on Electrical Drawings.

6. Emergency Manual Operation: Chain type.
7. Obstruction-Detection Device: Automatic photoelectric sensor.
8. Control Station(s): Interior mounted.

M. Curtain Accessories: Equip door with weatherseals, astragal, automatic-closing device.
N. Door Finish:

1. Aluminum Finish: Anodized color as selected by Architect from full range of industry colors and 
color densities.
2. Baked-Enamel or Powder-Coated Finish: Color as selected by Architect from manufacturer's 
full range.
3. Factory Prime Finish: Manufacturer's standard color.
4. Interior Curtain-Slat Facing: Match finish of exterior curtain-slat face.

2.4 MATERIALS, GENERAL
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application.
2.5 DOOR CURTAIN MATERIALS AND CONSTRUCTION
A. Door Curtains: Fabricate overhead coiling-door curtain of interlocking metal slats, designed to withstand 
wind loading indicated, in a continuous length for width of door without splices. Unless otherwise indicated, 
provide slats of thickness and mechanical properties recommended by door manufacturer for performance, 
size, and type of door indicated, and as follows:

1. Insulation: Fill slats for insulated doors with manufacturer's standard thermal insulation 
complying with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, 
according to ASTM E84 or UL 723. Enclose insulation completely within slat faces.
2. Metal Interior Curtain-Slat Facing: Match metal of exterior curtain-slat face, with minimum steel 
thickness of 0.010 inch (0.25 mm).

B. Curtain Jamb Guides: Manufacturer's standard angles or channels and angles of same material and finish 
as curtain slats unless otherwise indicated, with sufficient depth and strength to retain curtain, to allow curtain 
to operate smoothly, and to withstand loading. Slot bolt holes for guide adjustment. Provide removable stops 
on guides to prevent overtravel of curtain.
2.6 HOODS
A. General: Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at opening 
head. Contour to fit end brackets to which hood is attached. Roll and reinforce top and bottom edges for 
stiffness. Form closed ends for surface-mounted hoods and fascia for any portion of between-jamb mounting 
that projects beyond wall face. Equip hood with intermediate support brackets as required to prevent sagging.
2.7 LOCKING DEVICES
A. Slide Bolt: Fabricate with side-locking bolts to engage through slots in tracks for locking by padlock, 
located on both left and right jamb sides, operable from coil side.

1. Keys: Three for each cylinder.
B. Chain Lock Keeper: Suitable for padlock.
C. Safety Interlock Switch: Equip power-operated doors with safety interlock switch to disengage power 
supply when door is locked.
2.8 CURTAIN ACCESSORIES
A. Weatherseals for Exterior Doors: Equip each exterior door with weather-stripping gaskets fitted to entire 
exterior perimeter of door for a weather-resistant installation unless otherwise indicated.
B. Push/Pull Handles: Equip each push-up-operated or emergency-operated door with lifting handles on 
each side of door, finished to match door.
2.9 COUNTERBALANCE MECHANISM
A. General: Counterbalance doors by means of manufacturer's standard mechanism with an adjustable-
tension, steel helical torsion spring mounted around a steel shaft and contained in a spring barrel connected to 
top of curtain with barrel rings. Use grease-sealed bearings or self-lubricating graphite bearings for rotating 
members.
B. Brackets: Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel plate.
2.10 MANUAL DOOR OPERATORS
A. General: Equip door with manual door operator by door manufacturer.
B. Chain-Hoist Operator: Consisting of endless steel hand chain, chain-pocket wheel and guard, and gear-
reduction unit with a maximum 25-lbf (111-N) force for door operation. Provide alloy-steel hand chain with 
chain holder secured to operator guide.
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2.11 ELECTRIC DOOR OPERATORS
A. General: Electric door operator assembly of size and capacity recommended and provided by door 
manufacturer for door and operation-cycles requirement specified, with electric motor and factory-prewired 
motor controls, starter, gear-reduction unit, solenoid-operated brake, clutch, control stations, control devices, 
integral gearing for locking door, and accessories required for proper operation.

1. Comply with NFPA 70.
2. Control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6, with NFPA 70 
Class 2 control circuit, maximum 24-V ac or dc.

B. Usage Classification: Electric operator and components capable of operating for not less than number of 
cycles per hour indicated for each door.
C. Motors: Reversible-type motor with controller (disconnect switch) for motor exposure indicated for each 
door assembly.

1. Electrical Characteristics: Minimum as indicated for each door assembly. If not indicated, large 
enough to start, accelerate, and operate door in either direction from any position, at a speed not 
less than 8 in./sec. (203 mm/s) and not more than 12 in./sec. (305 mm/s), without exceeding 
nameplate ratings or service factor.
2. Operating Controls, Controllers, Disconnect Switches, Wiring Devices, and Wiring: 
Manufacturer's standard unless otherwise indicated.

D. Obstruction-Detection Devices: External entrapment protection consisting of indicated automatic safety 
sensor capable of protecting full width of door opening. For non-fire-rated doors, activation of device 
immediately stops and reverses downward door travel.

1. Photoelectric Sensor: Manufacturer's standard system designed to detect an obstruction in 
door opening without contact between door and obstruction.

a. Self-Monitoring Type: Designed to interface with door operator control circuit to 
detect damage to or disconnection of sensing device. When self-monitoring feature is 
activated, door closes only with sustained or constant pressure on close button.

2. Electric Sensor Edge: Automatic safety sensor edge, located within astragal or weather 
stripping mounted to bottom bar. Contact with sensor activates device. Connect to control circuit 
using manufacturer's standard take-up reel or self-coiling cable.

a. Self-Monitoring Type: Four-wire-configured device designed to interface with door 
operator control circuit to detect damage to or disconnection of sensor edge.

3. Pneumatic Sensor Edge: Automatic safety sensor edge, located within astragal or weather 
stripping mounted to bottom bar. Contact with sensor activates device.

E. Control Station: Three-button control station in fixed location with momentary-contact push-button 
controls labeled "Open" and "Stop" and sustained- or constant-pressure push-button control labeled "Close."

1. Interior-Mounted Units: Full-guarded, surface-mounted, heavy-duty type, with general-purpose 
NEMA ICS 6, Type 1 enclosure.
2. Exterior-Mounted Units: Full-guarded, standard-duty, surface-mounted, weatherproof type, 
NEMA ICS 6, Type 4 enclosure, key operated.

F. Emergency Manual Operation: Equip each electrically powered door with capability for emergency 
manual operation. Design manual mechanism so required force for door operation does not exceed 25 lbf 
(111 N).
G. Emergency Operation Disconnect Device: Equip operator with hand-operated disconnect mechanism for 
automatically engaging manual operator and releasing brake for emergency manual operation while 
disconnecting motor without affecting timing of limit switch. Mount mechanism so it is accessible from floor 
level. Include interlock device to automatically prevent motor from operating when emergency operator is 
engaged.
H. Motor Removal: Design operator so motor may be removed without disturbing limit-switch adjustment and 
without affecting emergency manual operation.
PART 3 - EXECUTION
3.1 INSTALLATION, GENERAL
A. Install overhead coiling doors and operating equipment complete with necessary hardware, anchors, 
inserts, hangers, and equipment supports; according to manufacturer's written instructions and as specified.
B. Power-Operated Doors: Install automatic garage doors openers according to UL 325.
3.2 FIELD QUALITY CONTROL
A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections and to 
furnish reports to Architect.
B. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative:

1. Test door release, closing, and alarm operations when activated by smoke detector or 
building's fire-alarm system. Test manual operation of closed door. Reset door-closing mechanism 
after successful test.

C. Repair or remove and replace installations where inspections indicate that they do not comply with 
specified requirements.
D. Reinspect repaired or replaced installations to determine if replaced or repaired door assembly 
installations comply with specified requirements.
3.3 DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain overhead coiling doors.

END OF SECTION 08 33 23

SECTION 08 71 00 - DOOR HARDWARE

PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:

1. Hinges.
2. Continuous, pin-and-barrel-type hinges.
3. Bored locks.
4. Mortise locks.
5. Self-contained electronic locks.
6. Exit devices and auxiliary items.
7. Lock cylinders.
8. Operating trim.
9. Wall- and floor-mounted stops.
10. Overhead stops and holders.
11. Door gasketing.
12. Thresholds.

B. Related Sections: 
1. 13 34 19 – Metal Building Systems

1.2 PREINSTALLATION MEETINGS
A. Preinstallation Conference: Conduct conference at Project site .
B. Keying Conference: Conduct conference at Project site.

1. Conference participants must include Installer’s Architectural Hardware Consultant and 
Owner’s hardware consultant. 

1.3 ACTION SUBMITTALS
A. Product data.
B. Shop Drawings: For electrified door hardware.
C. Samples: For each exposed product in each finish specified.
D. Door hardware schedule.
E. Keying schedule.
1.4 INFORMATIONAL SUBMITTALS
A. Field quality-control reports.
B. Sample warranty.
1.5 CLOSEOUT SUBMITTALS
A. Maintenance data.
B. Final door hardware and keying schedule
C. Certification: At Substantial Completion, the Installers AHC shall review installation and function of all 
hardware and certify all has been installed and functions in strict accordance with manufacturer’s written 
instructions per the final, approved door hardware schedule. Upon acceptable review, the AHC shall provide a 
certificate attesting to the review.
1.6 QUALITY ASSURANCE
A. Installer Qualifications: Supplier of products and an employer of workers trained and approved by product 
manufacturers and of an Architectural Hardware Consultant who is available during the course of the Work to 
consult Contractor, Architect, and Owner about door hardware and keying.

1. Scheduling Responsibility: Preparation of door hardware and keying schedule.
B. Architectural Hardware Consultant Qualifications: A person who is experienced in providing consulting 
services for door hardware installations that are comparable in material, design, and extent to that indicated for 
this Project and who is currently certified by DHI as an Architectural Hardware Consultant (AHC).
1.7 WARRANTY
A. Special Warranty: Manufacturer agrees to repair or replace components of door hardware that fail in 
materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following: 
a. Structural failures, including excessive deflection, cracking, or breakage. 
b. Faulty operation of doors and door hardware. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 
weathering and use.

2. Warranty Period: Three years from date of Substantial Completion unless otherwise indicated 
below:

a. Exit Devices: Two years from date of Substantial Completion.
b. Manual Closers: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS
2.1 SOURCE LIMITATIONS
A. Obtain each type of door hardware from single manufacturer.

1. Provide electrified door hardware from same manufacturer as mechanical door hardware 
unless otherwise indicated. Manufacturers that perform electrical modifications and that are listed by 
a testing and inspecting agency acceptable to authorities having jurisdiction are acceptable.

2.2 PERFORMANCE REQUIREMENTS
A. Means of Egress Doors: Latches do not require more than 15 lbf to release the latch. Locks do not 
require use of a key, tool, or special knowledge for operation.
B. Accessibility Requirements: For door hardware on doors in an accessible route, comply with the USDOJ's 
"2010 ADA Standards for Accessible Design" and ICC A117.1.
2.3 HINGES
A. Hinges: ANSI/BHMA A156.1. Provide template-produced hinges for hinges installed on hollow-metal 
doors and hollow-metal frames.
2.4 CONTINUOUS HINGES
A. Continuous, Pin-and-Barrel-Type Hinges: ANSI/BHMA A156.26; minimum 0.120-inch- (3.0-mm-) thick, 
hinge leaves with minimum overall width of 4 inches (102 mm); fabricated to full height of door and frame and 
to template screw locations; with components finished after milling and drilling are complete.
2.5 MECHANICAL LOCKS AND LATCHES
A. Lock Functions: As indicated in door hardware schedule.
B. Lock Throw: Comply with testing requirements for length of bolts required, and as follows:

1. Bored Locks: Minimum 1/2-inch (13-mm) latchbolt throw.
2. Mortise Locks: Minimum 3/4-inch (19-mm) latchbolt throw.
3. Deadbolts: Minimum 1-inch (25-mm) bolt throw.

C. Lock Backset: 2-3/4 inches (70 mm) unless otherwise indicated.
A. Lock Trim:

1. Levers: Cast.
2. Escutcheons (Roses): Cast.
3. Dummy Trim: Match lever lock trim and escutcheons.
4. Operating Device: Lever with escutcheons (roses). 

B. Strikes: Provide manufacturer's standard strike for each lock bolt or latchbolt complying with requirements 
indicated for applicable lock or latch and with strike box and curved lip extended to protect frame; finished to 
match lock or latch.

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 
manufacturer.
2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim.
3. Aluminum-Frame Strike Box: Manufacturer's special strike box fabricated for aluminum 
framing.
4. Rabbet Front and Strike: Provide on locksets for rabbeted meeting stiles.

C. Bored Locks: ANSI/BHMA A156.2, Grade 1, Series 4000.
D. Mortise Locks: ANSI/BHMA A156.13, Operational Grade 1; stamped steel case with steel or brass parts; 
Series 1000.
2.6 SELF-CONTAINED ELECTRONIC LOCKS
A. Self-Contained Electronic Locks: ANSI/BHMA A156.25, bored; with internal, battery-powered, self-
contained electronic locks; consisting of complete lockset, motor-driven lock mechanism, and actuating device; 
enclosed in zinc-dichromate-plated, wrought-steel case, and strike that suits frame. Provide key override, low-
battery detection and warning, LED status indicators, and ability to program at the lock.
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2.7 EXIT LOCKS AND EXIT ALARMS
A. Exit Locks and Alarms: ANSI/BHMA A156.29, Grade 1.
2.8 EXIT DEVICES AND AUXILIARY ITEMS
A. Exit Devices and Auxiliary Items: ANSI/BHMA A156.3.
2.9 LOCK CYLINDERS
A. Lock Cylinders: Tumbler type, constructed from brass or bronze, stainless steel, or nickel silver. Provide 
cylinder from same manufacturer of locking devices.
B. Standard Lock Cylinders: ANSI/BHMA A156.5, Grade 1 permanent cores; face finished to match lockset.

1. Core Type: Interchangeable.
C. Construction Master Keys: Provide cylinders with feature that permits voiding of construction keys without 
cylinder removal. Provide 10 construction master keys.
D. Construction Cores: Provide construction cores that are replaceable by permanent cores. Provide 10 
construction master keys.
2.10 KEYING
A. Keying System: Factory registered, complying with guidelines in ANSI/BHMA A156.28, appendix. Provide 
one extra key blank for each lock. Incorporate decisions made in keying conference.

1. Keyed Alike: Key all cylinders to same change key.
B. Keys: Nickel silver.

1. Stamping: Permanently inscribe each key with a visual key control number and include the 
following notation:

a. Notation: Information to be furnished by Owner.
2.11 OPERATING TRIM
A. Operating Trim: ANSI/BHMA A156.6; stainless steel unless otherwise indicated.
2.12 SURFACE CLOSERS
A. Surface Closers: ANSI/BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and latch 
speeds controlled by key-operated valves and forged-steel main arm. Comply with manufacturer's written 
instructions for size of door closers depending on size of door, exposure to weather, and anticipated frequency 
of use. Provide factory-sized closers, adjustable to meet field conditions and requirements for opening force.
2.13 MECHANICAL STOPS AND HOLDERS
A. Wall- and Floor-Mounted Stops: ANSI/BHMA A156.16.
2.14 OVERHEAD STOPS AND HOLDERS
A. Overhead Stops and Holders: ANSI/BHMA A156.8.
2.15 DOOR GASKETING
A. Door Gasketing: ANSI/BHMA A156.22; with resilient or flexible seal strips that are easily replaceable and 
readily available from stocks maintained by manufacturer.
B. Maximum Air Leakage: When tested in accordance with ASTM E283/E283M with tested pressure 
differential of 0.3 inch wg (75 Pa), as follows:

1. Gasketing on Single Doors: 0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) of door opening.

2.16 THRESHOLDS
A. Thresholds: ANSI/BHMA A156.21; fabricated to full width of opening indicated. 
2.17 METAL PROTECTIVE TRIM UNITS
A. Metal Protective Trim Units: ANSI/BHMA A156.6; fabricated from 0.050-inch- (1.3-mm-) thick stainless 
steel; with manufacturer's standard machine or self-tapping screw fasteners.
2.18 FINISHES
A. Provide finishes complying with ANSI/BHMA A156.18 as indicated in door hardware schedule.
PART 3 - EXECUTION
3.1 INSTALLATION
A. Mounting Heights: Mount door hardware units at heights to comply with the following unless otherwise 
indicated or required to comply with governing regulations.

1. Standard Steel Doors and Frames: ANSI/SDI A250.8.
B. Install each door hardware item to comply with manufacturer's written instructions. Where cutting and 
fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in 
another way, coordinate removal, storage, and reinstallation of surface protective trim units with finishing work. 
Do not install surface-mounted items until finishes have been completed on substrates involved.
C. Hinges: Install types and in quantities indicated in door hardware schedule, but not fewer than the number 
recommended by manufacturer for application indicated or one hinge for every 30 inches (760 mm) of door 
height, whichever is more stringent, unless other equivalent means of support for door, such as spring hinges 
or pivots, are provided.
D. Lock Cylinders: Install construction cores to secure building and areas during construction period.

1. Replace construction cores with permanent cores as indicated in keying schedule.
2. Furnish permanent cores to Owner for installation.

E. Thresholds: Set thresholds for exterior doors and other doors indicated in full bed of sealant complying 
with requirements specified in Section 079200 "Joint Sealants."
F. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door hardware 
schedule. Do not mount floor stops where they will impede traffic.
G. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame.

1. Do not notch perimeter gasketing to install other surface-applied hardware.
H. Door Bottoms: Apply to bottom of door, forming seal with threshold when door is closed.
3.2 FIELD QUALITY CONTROL
A. Independent Architectural Hardware Consultant: Engage a qualified independent Architectural Hardware 
Consultant to perform inspections and to prepare inspection reports.

1. Independent Architectural Hardware Consultant will inspect door hardware and state in each 
report whether installed work complies with or deviates from requirements, including whether door 
hardware is properly installed and adjusted.

3.3 ADJUSTING
A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to ensure 
proper operation or function of every unit. Replace units that cannot be adjusted to operate as intended. Adjust 
door control devices to compensate for final operation of heating and ventilating equipment and to comply with 
referenced accessibility requirements.

***See Sheet A-101 for Door Hardware Schedule***

END OF SECTION 08 71 00
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SECTION 13 34 19 - METAL BUILDING SYSTEMS

PART 1 - GENERAL
1.1 SUMMARY
A. Section Includes:

1. Structural-steel framing.
2. Metal roof panels.
3. Metal wall panels.
4. Foamed-insulation-core metal wall panels.
5. Metal soffit panels.
6. Thermal insulation.
7. Personnel doors and frames.
8. Accessories.

1.2 Related Requirements:
A. 03 30 00 – Cast-In-Place Concrete
B. 07 92 00 – Joint Sealants
C. 08 11 13 – Hollow Metal Doors
D. 08 33 23 – Overhead Coiling Doors
E. 08 71 00 – Door Hardware
1.3 DEFINITIONS
A. Terminology Standard: See MBMA's "Metal Building Systems Manual" for definitions of terms for metal 
building system construction not otherwise defined in this Section or in standards referenced by this Section.
1.4 COORDINATION
A. Coordinate sizes and locations of concrete foundations and casting of anchor-rod inserts into foundation 
walls and footings. Anchor rod installation, concrete, reinforcement, and formwork requirements are specified 
in Section 03 30 00 "Cast-in-Place Concrete."
B. Coordinate imposed load of mechanical and electrical equipment specified in other Sections with 
structural performance requirements specified in this Section.
C. Coordinate metal panel assemblies with rain drainage work, flashing, trim, and construction of supports 
and other adjoining work to provide a leakproof, secure, and noncorrosive installation.
1.5 PREINSTALLATION MEETINGS
A. Preinstallation Conference: Conduct conference at Project site or by web conference.

1. Review methods and procedures related to metal building systems including, but not limited to, the 
following:

a. Condition of foundations and other preparatory work performed by other trades.
b. Structural load limitations.
c. Construction schedule. Verify availability of materials and erector's personnel, equipment, 
and facilities needed to make progress and avoid delays.
d. Required tests, inspections, and certifications.
e. Unfavorable weather and forecasted weather conditions and impact on construction 
schedule.

2. Review methods and procedures related to metal roof panel assemblies including, but not limited to, 
the following:

a. Compliance with requirements for purlin and rafter conditions, including flatness and 
attachment to structural members.
b. Structural limitations of purlins and rafters during and after roofing.
c. Flashings, special roof details, roof drainage, roof penetrations, equipment curbs, and 
condition of other construction that will affect metal roof panels.
d. Temporary protection requirements for metal roof panel assembly during and after 
installation.
e. Roof observation and repair after metal roof panel installation.

3. Review methods and procedures related to metal wall panel assemblies including, but not limited to, 
the following:

a. Compliance with requirements for support conditions, including alignment between and 
attachment to structural members.
b. Structural limitations of girts and columns during and after wall panel installation.
c. Flashings, special siding details, wall penetrations, openings, and condition of other 
construction that will affect metal wall panels.
d. Temporary protection requirements for metal wall panel assembly during and after 
installation.
e. Wall observation and repair after metal wall panel installation.

1.6 ACTION SUBMITTALS
A. Product Data: For each type of metal building system component.

1. Include construction details, material descriptions, dimensions of individual components and profiles, 
and finishes for the following:

a. Metal roof panels.
b. Metal wall panels.
c. Foamed-insulation-core metal panels.
d. Metal soffit panels.
e. Thermal insulation and vapor-retarder facings.
f. Personnel doors and frames.

B. Shop Drawings: Indicate components by others. Include full building plan, elevations, sections, details 
and the following:

1. Anchor-Rod Plans: Submit anchor-rod plans and templates before foundation work begins. Include 
location, diameter, and minimum required projection of anchor rods required to attach metal building to 
foundation. Indicate column reactions at each location.
2. Structural-Framing Drawings: Show complete fabrication of primary and secondary framing; include 
provisions for openings. Indicate welds and bolted connections, distinguishing between shop and field 
applications. Include transverse cross-sections.

a. Show provisions for attaching lean-to structures to primary framing.
3. Metal Roof and Wall Panel Layout Drawings: Show layouts of panels including methods of support. 
Include details of edge conditions, joints, panel profiles, corners, anchorages, clip spacing, trim, flashings, 
closures, and special details. Distinguish between factory- and field-assembled work; show locations of 
exposed fasteners.

a. Show roof-mounted items including roof hatches, equipment supports, pipe supports and 
penetrations, lighting fixtures, and items mounted on roof curbs.
b. Show wall-mounted items including personnel doors, vehicular doors, windows, louvers, 
and lighting fixtures.
c. Show translucent panels.

4. Accessory Drawings: Include details of the following items, at a scale of not less than 1-1/2 inches 
per 12 inches (1:8):

a. Flashing and trim.
b. Gutters.
c. Downspouts.
d. Service walkways.

C. Samples for Initial Selection: For units with factory-applied finishes.
D. Samples for Verification: For the following products:

1. Panels: Manufacturer’s standard size, not less than nominal 12 inches (300 mm) long by actual 
panel width. Include fasteners, closures, and other exposed panel accessories.
2. Flashing and Trim: Manufacturer’s standard size, or nominal 12 inches (300 mm) long. Include 
fasteners and other exposed accessories.
3. Vapor-Retarder Facings: Nominal 6-inch- (150-mm-) square Samples.
4. Windows: Full-size, nominal 12-inch- (300-mm-) long frame Samples showing typical profile.
5. Accessories: Nominal 12-inch- (300-mm-) long Samples for each type of accessory.

E. Door Schedule: For doors and frames. Use same designations indicated on Drawings. Include details of 
reinforcement.

1. Door Hardware Schedule: Include details of fabrication and assembly of door hardware. Organize 
schedule into door hardware sets indicating complete designations of every item required for each door or 
opening.
2. Keying Schedule: Detail Owner's final keying instructions for locks. Include schematic keying 
diagram and index each key set to unique door designations.

F. Delegated Design Submittals: For metal building systems.
1. Include analysis data indicating compliance with performance requirements and design data signed 
and sealed by the qualified professional engineer responsible for their preparation.

1.7 INFORMATIONAL SUBMITTALS
A. Welding certificates.
B. Letter of Design Certification: Signed and sealed by a qualified professional engineer. Include the 
following:

1. Name and location of Project.
2. Order number.
3. Name of manufacturer.
4. Name of Contractor.
5. Building dimensions including width, length, height, and roof slope.
6. Indicate compliance with AISC standards for hot-rolled steel and AISI standards for cold-rolled steel, 
including edition dates of each standard.
7. Governing building code and year of edition.
8. Design Loads: Include dead load, roof live load, collateral loads, roof snow load, deflection, wind 
loads/speeds and exposure, seismic design category or effective peak velocity-related acceleration/peak 
acceleration, and auxiliary loads (cranes).
9. Load Combinations: Indicate that loads were applied acting simultaneously with concentrated loads, 
according to governing building code.
10. Building-Use Category: Indicate category of building use and its effect on load importance factors.

C. Erector Certificates: For qualified erector, from manufacturer.
D. Material Test Reports: For each of the following products:

1. Structural steel including chemical and physical properties.
2. Bolts, nuts, and washers including mechanical properties and chemical analysis.
3. Tension-control, high-strength, bolt-nut-washer assemblies.
4. Shop primers.
5. Nonshrink grout.

E. Source quality-control reports.
F. Field quality-control reports.
G. Surveys: Show final elevations and locations of major members. Indicate discrepancies between actual 
installation and the Contract Documents. Have surveyor who performed surveys certify their accuracy.
H. Sample Warranties: For special warranties.
1.8 CLOSEOUT SUBMITTALS
A. Maintenance Data: For metal panel finishes and door hardware to include in maintenance manuals.
1.9 QUALITY ASSURANCE
A. Manufacturer Qualifications: A qualified manufacturer.

1. Accreditation: Manufacturer's facility accredited according to IAS AC472, "Accreditation Criteria for 
Inspection Programs for Manufacturers of Metal Building Systems."
2. Engineering Responsibility: Preparation of comprehensive engineering analysis and Shop Drawings 
by a professional engineer who is legally qualified to practice in jurisdiction where Project is located.

B. Delegated Design Engineer Qualifications: A professional engineer who is legally qualified to practice in 
Alaska where Project is located and who is experienced in providing engineering services of the type indicated.
C. Erector Qualifications: An experienced erector who specializes in erecting and installing work similar in 
material, design, and extent to that indicated for this Project and who is acceptable to manufacturer.
D. Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.3, "Structural Welding Code - Sheet Steel."

E. Land Surveyor Qualifications: A professional land surveyor who practices in jurisdiction where Project is 
located and who is experienced in providing surveying services of the kind indicated.
F. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic 
effects, and to set quality standards for materials and execution.

1. Build mockups for typical wall metal panel including accessories.
a. Size: 48 inches (1200 mm) long by 48 inches (1200 mm).

2. Approval of mockups does not constitute approval of deviations from the Contract Documents 
contained in mockups unless Architect specifically approves such deviations in writing.

1.10 DELIVERY, STORAGE, AND HANDLING
A. Deliver components, sheets, panels, and other manufactured items so as not to be damaged or 
deformed. Package metal panels for protection during transportation and handling.
B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and surface 
damage.
C. Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and ventilated 
covering. Store metal panels to ensure dryness, with positive slope for drainage of water. Do not store metal 
panels in contact with other materials that might cause staining, denting, or other surface damage.
D. Protect foam-plastic insulation as follows:

1. Do not expose to sunlight, except to extent necessary for period of installation and concealment.
2. Protect against ignition at all times. Do not deliver foam-plastic insulation materials to Project site 
before installation time.
3. Complete installation and concealment of foam-plastic materials as rapidly as possible in each area 
of construction.
4. Subject to compliance with requirements, approved mockups may become part of the completed 
Work if undisturbed at time of Substantial Completion.

SECTION 13 34 19 - METAL BUILDING SYSTEMS (cont.)

E. Faced, Polyisocyanurate Board Insulation: ASTM C1289, Type I (foil facing), Class 2, with maximum 
flame-spread and smoke-developed indexes of 75 and 450, respectively, based on tests performed on unfaced 
core. Provide units tested for interior exposure without an approved thermal barrier.
F. Retainer Strips: For securing insulation between supports, 0.025-inch (0.64-mm) nominal-thickness, 
formed, metallic-coated steel or PVC retainer clips colored to match insulation facing.
G. Vapor-Retarder Facing: ASTM C1136, with permeance not greater than 0.02 perm (1.15 ng/Pa x s x 
sq. m) when tested according to ASTM E96/E96M, Desiccant Method.

1. Manufacturers: Subject to compliance with requirements, provide products by the following:
a. Lamtec Corporation.

2. Composition:
a. White metallized-polypropylene film facing, fiberglass scrim reinforcement, and kraft-paper 
backing.
b. Aluminum foil facing, elastomeric barrier coating, fiberglass scrim reinforcement, and kraft-
paper backing.
c. White polypropylene film facing, fiberglass scrim reinforcement, and metallized-polyester film 
backing.
d. White polypropylene film facing and fiberglass-polyester-blend fabric backing.

H. Vapor-Retarder Tape: Pressure-sensitive tape of type recommended by vapor-retarder manufacturer for 
sealing joints and penetrations in vapor retarder.
2.9 PERSONNEL DOORS AND FRAMES
A. Swinging Personnel Doors and Frames:

1. Metal building system manufacturer's standard doors and frames; prepared and reinforced at strike 
and at hinges to receive factory- and field-applied hardware according to BHMA A156 Series.

a. Steel Doors: 1-3/4 inches (44.5 mm) thick; fabricated from metallic-coated steel face sheets, 
0.036-inch (0.91-mm) nominal uncoated steel thickness, of seamless, hollow-metal construction; 
with 0.060-inch (1.52-mm) nominal uncoated steel thickness, inverted metallic-coated steel channels 
welded to face sheets at top and bottom of door.

1) Design: Flush panel.
2) Core:

a) Polystyrene foam with U-factor rating of at least 0.16 Btu/sq. ft. x h x deg F (0.91 
W/sq. m x K).

b. Steel Frames: Fabricate 2-inch- (51-mm-) wide face frames from zinc-coated (galvanized) or 
aluminum-zinc alloy-coated steel sheet, 0.060-inch (1.52-mm) nominal uncoated steel thickness.

1) Type: Knocked down for field assembly.
c. Fabricate concealed stiffeners, reinforcement, edge channels, and moldings from either cold-
or hot-rolled steel sheet.
d. Hardware:

1) Refer to Section 08 71 11 “Door Hardware” for additional information and requirements. 
See also Door Hardware Schedule in Section 08 71 11. Hardware indicated below is at 
minimum. 
2) Provide hardware for each door leaf, as follows:

a) Hinges: BHMA A156.1. Three antifriction-bearing, standard-weight, full-mortise, 
stainless steel or bronze, template-type hinges; 4-1/2 by 4-1/2 inches (114 by 114 mm), 
with nonremovable pin.
b) Lockset: BHMA A156.2. Key-in-lever cylindrical type.
c) Exit Device: BHMA A156.3. Touch- or push-bar type.
d) Threshold: BHMA A156.21. Extruded aluminum.
e) Silencers: Pneumatic rubber; three silencers on strike jambs of single door frames 
and two silencers on heads of double door frames.
f) Closer: BHMA A156.4. Surface-applied, standard-duty hydraulic type.
g) Weather Stripping: Vinyl applied to head and jambs, with vinyl sweep at sill.

3) Provide each pair of double doors with the following hardware in addition to that specified 
for each leaf:

a) Astragal: Removable type.
b) Surface Bolts: Top and bottom of inactive door.

e. Anchors and Accessories: Manufacturer's standard units, galvanized according to 
ASTM A123/A123M.
f. Fabrication: Fabricate doors and frames to be rigid; neat in appearance; and free from defects, 
warp, or buckle. Provide continuous welds on exposed joints; grind, dress, and make welds smooth, 
flush, and invisible.

B. Materials:
1. Cold-Rolled Steel Sheet: ASTM A1008/A1008M, Commercial Steel (CS), Type B, suitable for 
exposed applications.
2. Hot-Rolled Steel Sheet: ASTM A1011/A1011M, CS, Type B; free of scale, pitting, or surface 
defects; pickled and oiled.
3. Metallic-Coated Steel Sheet: ASTM A653/A653M, CS, Type B; with G60 (Z180) zinc (galvanized) or 
A60 (ZF180) zinc-iron-alloy (galvannealed) coating designation.

C. Finishes for Personnel Doors and Frames:
1. Prime Finish: Factory-apply manufacturer's standard primer immediately after cleaning and 
pretreating.

a. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer complying 
with SDI A250.10 acceptance criteria; recommended by primer manufacturer for substrate; 
compatible with substrate and field-applied coatings despite prolonged exposure.

2. Factory-Applied Paint Finish: Manufacturer's standard, complying with SDI A250.3 for performance 
and acceptance criteria.

a. Color and Gloss: As selected by Architect from manufacturer's full range .
2.10 ACCESSORIES
A. General: Provide accessories as standard with metal building system manufacturer and as specified. 
Fabricate and finish accessories at the factory to greatest extent possible, by manufacturer's standard 
procedures and processes. Comply with indicated profiles and with dimensional and structural requirements.

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.

B. Roof Panel Accessories: Provide components required for a complete metal roof panel assembly 
including copings, fasciae, corner units, ridge closures, clips, sealants, gaskets, fillers, closure strips, and 
similar items. Match material and finish of metal roof panels unless otherwise indicated.

1. Closures: Provide closures at eaves and ridges, fabricated of same material as metal roof panels.
2. Clips: Manufacturer's standard designed to withstand negative-load requirements.
3. Cleats: Manufacturer's standard.
4. Backing Plates: Provide metal backing plates at panel end splices, fabricated from material 
recommended by manufacturer.
5. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or closed-cell 
laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure strips; cut or premolded to 
match metal roof panel profile. Provide closure strips where indicated or necessary to ensure weathertight 
construction.
6. Thermal Spacer Blocks: Where metal panels attach directly to purlins, provide thermal spacer blocks 
of thickness required to provide 1-inch (25-mm) standoff; fabricated from extruded polystyrene.

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

1. Closures: Provide closures at eaves and rakes, fabricated of same material as metal wall panels.
2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from material 
recommended by manufacturer.
3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or closed-cell 
laminated polyethylene; minimum 1-inch- (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.

D. Flashing and Trim: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inch (0.46-
mm) nominal uncoated steel thickness, prepainted with coil coating; finished to match adjacent metal panels.

1. Provide flashing and trim as required to seal against weather and to provide finished appearance. 
Locations include, but are not limited to, eaves, rakes, corners, bases, framed openings, ridges, fasciae, 
and fillers.
2. Opening Trim: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inch 
(0.46-mm) nominal uncoated steel thickness, prepainted with coil coating. Trim head and jamb of door 
openings, and head, jamb, and sill of other openings.

E. Gutters: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inch (0.46-mm) 
nominal uncoated steel thickness, prepainted with coil coating; finished to match roof fascia and rake trim. 
Match profile of gable trim, complete with end pieces, outlet tubes, and other special pieces as required. 
Fabricate in minimum 96-inch- (2438-mm-) long sections, sized according to SMACNA's "Architectural Sheet 
Metal Manual."

1. Gutter Supports: Fabricated from same material and finish as gutters.
2. Strainers: Bronze, copper, or aluminum wire ball type at outlets.

F. Downspouts: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inch (0.46-mm) 
nominal uncoated steel thickness, prepainted with coil coating; finished to match metal wall panels. Fabricate 
in minimum 10-foot- (3-m-) long sections, complete with formed elbows and offsets.

1. Mounting Straps: Fabricated from same material and finish as gutters.
G. Roof Ventilators: Gravity type, complete with hardware, flashing, closures, and fittings.

1. Circular-Revolving Type: Minimum 20-inch- (508-mm-) diameter throat opening; zinc-coated 
(galvanized) or aluminum-zinc alloy-coated steel sheet, 0.024-inch (0.61-mm) nominal uncoated steel 
thickness, with coil coating; finished to match metal roof panels; with matching base and rain cap.

a. Type: Directional revolving.
b. Bird Screening: Galvanized steel, 1/2-inch- (13-mm-) square mesh, 0.041-inch (1.04-mm) wire; 
or aluminum, 1/2-inch- (13-mm-) square mesh, 0.063-inch (1.6-mm) wire.
c. Dampers: Spring-loaded, butterfly type; pull-chain operation; with pull chain of length required 
to reach within 36 inches (914 mm) of floor.
d. Reinforce and brace units, with joints properly formed and edges beaded to be watertight under 
normal positive-pressure conditions.
e. Mount ventilators on square-to-round bases for ridge or on-slope mounting, designed to match 
roof pitch and roll formed to match metal roof panel profile.

2. Continuous or Sectional-Ridge Type: Factory-engineered and -fabricated, continuous unit; Zinc-
coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inch (0.46-mm) nominal uncoated 
steel thickness, prepainted with coil coating; finished to match metal roof panels. Fabricated in minimum 
10-foot- (3-m-) long sections. Provide throat size and total length indicated, complete with side baffles, 
ventilator assembly, end caps, splice plates, and reinforcing diaphragms.

a. Bird Screening: Galvanized steel, 1/2-inch- (13-mm-) square mesh, 0.041-inch (1.04-mm) wire; 
or aluminum, 1/2-inch- (13-mm-) square mesh, 0.063-inch (1.6-mm) wire.
b. Dampers: Manually operated, spring-loaded, vertically rising type; chain and worm gear 
operator; with pull chain of length required to reach within 36 inches (914 mm) of floor.
c. Throat Size: as standard with manufacturer, and as required to comply with ventilation 
requirements.

H. Louvers: Size and design indicated; self-framing and self-flashing. Fabricate welded frames from zinc-
coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.048-inch (1.21-mm) nominal uncoated steel 
thickness; finished to match metal wall panels. Form blades from zinc-coated (galvanized) or aluminum-zinc 
alloy-coated steel sheet, 0.036-inch (0.91-mm) nominal uncoated steel thickness; folded or beaded at edges, 
set at an angle that excludes driving rains, and secured to frames by riveting or welding. Fabricate louvers with 
equal blade spacing to produce uniform appearance.

1. Blades:
a. Fixed.
b. Adjustable type, with weather-stripped edges, and manually operated by hand crank or pull 
chain.

2. Free Area: Not less than 7.0 sq. ft. (0.65 sq. m) for 48-inch- (1220-mm-) wide by 48-inch- (1220-
mm-) high louver.
3. Bird Screening: Galvanized steel, 1/2-inch- (13-mm-) square mesh, 0.041-inch (1.04-mm) wire; with 
rewirable frames, removable and secured with clips; fabricated of same kind and form of metal and with 
same finish as louvers.

a. Mounting: Interior face of louvers.
4. Vertical Mullions: Provide mullions at spacings recommended by manufacturer, or 72 inches (1830 
mm) o.c., whichever is less.

I. Roof Curbs: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.048-inch (1.21-mm) 
nominal uncoated steel thickness prepainted with coil coating; finished to match metal roof panels; with welded 
top box and bottom skirt, and integral full-length cricket; capable of withstanding loads of size and height 
indicated.

1. Curb Subframing: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.060-inch 
(1.52-mm) nominal uncoated steel thickness, angle-, C-, or Z-shaped metallic-coated steel sheet.
2. Insulation: 1-inch- (25-mm-) thick, rigid type.

J. Pipe Flashing: Premolded, EPDM pipe collar with flexible aluminum ring bonded to base.
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B. Standing-Seam Metal Roof Panels: Fasten metal roof panels to supports with concealed clips at each standing-seam joint, at location and spacing and with fasteners 
recommended by manufacturer.

1. Install clips to supports with self-drilling or self-tapping fasteners.
2. Install pressure plates at locations indicated in manufacturer's written installation instructions.
3. Snap Joint: Nest standing seams and fasten together by interlocking and completely engaging factory-applied sealant.
4. Seamed Joint: Crimp standing seams with manufacturer-approved motorized seamer tool so that clip, metal roof panel, and factory-applied sealant are 
completely engaged.
5. Rigidly fasten eave end of metal roof panels and allow ridge end free movement for thermal expansion and contraction. Predrill panels for fasteners.
6. Provide metal closures at peaks, rake edges, rake walls, and each side of ridge caps.

C. Lap-Seam Metal Roof Panels: Fasten metal roof panels to supports with exposed fasteners at each lapped joint, at location and spacing recommended by 
manufacturer.

1. Provide metal-backed sealing washers under heads of exposed fasteners bearing on weather side of metal roof panels.
2. Provide sealant tape at lapped joints of metal roof panels and between panels and protruding equipment, vents, and accessories.
3. Apply a continuous ribbon of sealant tape to weather-side surface of fastenings on end laps and on side laps of nesting-type metal panels, on side laps of ribbed 
or fluted metal panels, and elsewhere as needed to make metal panels weatherproof to driving rains.
4. At metal panel splices, nest panels with minimum 6-inch (152-mm) end lap, sealed with butyl-rubber sealant and fastened together by interlocking clamping 
plates.

D. Metal Fascia Panels: Align bottom of metal panels and fasten with blind rivets, bolts, or self-drilling or self-tapping screws. Flash and seal metal panels with weather 
closures where fasciae meet soffits, along lower panel edges, and at perimeter of all openings.
E. Metal Roof Panel Installation Tolerances: Shim and align metal roof panels within installed tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines 
and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles.
3.6 METAL WALL PANEL INSTALLATION
A. General: Install metal wall panels in orientation, sizes, and locations indicated on Drawings. Install panels perpendicular to girts, extending full height of building, 
unless otherwise indicated. Anchor metal wall panels and other components of the Work securely in place, with provisions for thermal and structural movement.

1. Unless otherwise indicated, begin metal panel installation at corners with center of rib lined up with line of framing.
2. Shim or otherwise plumb substrates receiving metal wall panels.
3. When two rows of metal panels are required, lap panels 4 inches (102 mm) minimum.
4. When building height requires two rows of metal panels at gable ends, align lap of gable panels over metal wall panels at eave height.
5. Rigidly fasten base end of metal wall panels and allow eave end free movement for thermal expansion and contraction. Predrill panels.
6. Flash and seal metal wall panels with weather closures at eaves and rakes, and at perimeter of all openings. Fasten with self-tapping screws.
7. Install screw fasteners in predrilled holes.
8. Install flashing and trim as metal wall panel work proceeds.
9. Apply elastomeric sealant continuously between metal base channel (sill angle) and concrete, and elsewhere as indicated on Drawings; if not indicated, as 
necessary for waterproofing.
10. Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-drilling or self-tapping screws.
11. Provide weatherproof escutcheons for pipe and conduit penetrating exterior walls.

B. Metal Wall Panels: Install metal wall panels on exterior side of girts. Attach metal wall panels to supports with fasteners as recommended by manufacturer.
C. Insulated Metal Wall Panels: Install insulated metal wall panels on exterior side of girts. Attach panels to supports at each panel joint using concealed clip and 
fasteners at maximum 42 inches (1067 mm) o.c., spaced not more than manufacturer's recommendation. Fully engage tongue and groove of adjacent insulated metal wall 
panels.

1. Install clips to supports with self-tapping fasteners.
2. Apply continuous ribbon of sealant to panel joint on concealed side of insulated metal wall panels as vapor seal; apply sealant to panel joint on exposed side of 
panels as weather seal.

D. Installation Tolerances: Shim and align metal wall panels within installed tolerance of 1/4 inch in 20 feet (6 mm in 6 m), noncumulative; level, plumb, and on location 
lines; and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles.
3.7 METAL SOFFIT PANEL INSTALLATION
A. Provide metal soffit panels the full width of soffits. Install panels perpendicular to support framing.
B. Flash and seal metal soffit panels with weather closures where panels meet walls and at perimeter of all openings.
3.8 THERMAL INSULATION INSTALLATION
A. General: Install insulation concurrently with metal panel installation, in thickness indicated to cover entire surface, according to manufacturer's written instructions.

1. Set vapor-retarder-faced units with vapor retarder toward warm side of construction unless otherwise indicated. Do not obstruct ventilation spaces except for 
firestopping.
2. Tape joints and ruptures in vapor retarder, and seal each continuous area of insulation to the surrounding construction to ensure airtight installation.
3. Install factory-laminated, vapor-retarder-faced blankets straight and true in one-piece lengths, with both sets of facing tabs sealed, to provide a complete vapor 
retarder.
4. Install blankets straight and true in one-piece lengths. Install vapor retarder over insulation, with both sets of facing tabs sealed, to provide a complete vapor 
retarder.

B. Blanket Roof Insulation: Comply with the following installation method:
1. Between-Purlin Installation: Extend insulation and vapor retarder between purlins. Carry vapor-retarder-facing tabs up and over purlin, overlapping adjoining 
facing of next insulation course and maintaining continuity of retarder. Hold in place with bands and crossbands below insulation.
2. Over-Purlin-with-Spacer-Block Installation: Extend insulation and vapor retarder over and perpendicular to top flange of secondary framing. Install layer of filler 
insulation over first layer to fill space formed by metal roof panel standoffs. Hold in place by panels fastened to standoffs.

a. Thermal Spacer Blocks: Where metal roof panels attach directly to purlins, install thermal spacer blocks.
3. Two-Layers-between-Purlin-with-Spacer-Block Installation: Extend insulation and vapor retarder between purlins. Carry vapor-retarder-facing tabs up and over 
purlin, overlapping adjoining facing of next insulation course and maintaining continuity of retarder. Install layer of filler insulation over first layer to fill space between 
purlins formed by thermal spacer blocks. Hold in place with bands and crossbands below insulation.

a. Thermal Spacer Blocks: Where metal roof panels attach directly to purlins, install thermal spacer blocks.
4. Retainer Strips: Install retainer strips at each longitudinal insulation joint, straight and taut, nesting with secondary framing to hold insulation in place.

C. Blanket Wall Insulation: Extend insulation and vapor retarder over and perpendicular to top flange of secondary framing. Hold in place by metal wall panels fastened 
to secondary framing.

1. Retainer Strips: Install retainer strips at each longitudinal insulation joint, straight and taut, nesting with secondary framing to hold insulation in place.
2. Sound-Absorption Insulation: Where sound-absorption requirement is indicated for metal liner panels, cover insulation with polyethylene film and provide inserts 
of wire mesh to form acoustical spacer grid.

D. Board Wall Insulation: Extend board insulation in thickness indicated to cover entire wall. Hold in place by metal wall panels fastened to secondary framing. Comply 
with manufacturers' written instructions.

1. Retainer Strips: Install retainer strips at each longitudinal insulation joint, straight and taut, nesting with secondary framing to hold insulation in place.
3.9 DOOR AND FRAME INSTALLATION
Retain door types in this article that are specified in Part 2.
A. General: Install doors and frames plumb, rigid, properly aligned, and securely fastened in place according to manufacturers' written instructions. Coordinate 
installation with wall flashings and other components. Seal perimeter of each door frame with elastomeric sealant used for metal wall panels.
B. Personnel Doors and Frames: Install doors and frames according to NAAMM-HMMA 840. Fit non-fire-rated doors accurately in their respective frames, with the 
following clearances:

1. Between Doors and Frames at Jambs and Head: 1/8 inch (3 mm).
2. Between Edges of Pairs of Doors: 1/8 inch (3 mm).
3. At Door Sills with Threshold: 3/8 inch (9.5 mm).
4. At Door Sills without Threshold: 3/4 inch (19.1 mm).

C. Door Hardware:
1. Install surface-mounted items after finishes have been completed at heights indicated in DHI's "Recommended Locations for Architectural Hardware for 
Standard Steel Doors and Frames."
2. Set units level, plumb, and true to line and location. Adjust and reinforce attachment substrates as necessary for proper installation and operation.
3. Drill and countersink units that are not factory prepared for anchorage fasteners. Space fasteners and anchors according to industry standards.
4. Set thresholds for exterior doors in full bed of sealant complying with requirements for concealed mastics specified in Section 07 92 00 "Joint Sealants."

3.10 ACCESSORY INSTALLATION
A. General: Install accessories with positive anchorage to building and weathertight mounting, and provide for thermal expansion. Coordinate installation with flashings 
and other components.

1. Install components required for a complete metal roof panel assembly, including trim, copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, 
closure strips, and similar items.
2. Install components for a complete metal wall panel assembly, including trim, copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, 
and similar items.
3. Where dissimilar metals contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with corrosion-resistant coating, 
by applying rubberized-asphalt underlayment to each contact surface, or by other permanent separation as recommended by manufacturer.

B. 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. Install work with laps, joints, and seams that will be permanently watertight and weather 
resistant.

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.
2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space movement joints at a maximum of 10 feet (3 m) with no joints allowed 
within 24 inches (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 1 inch (25 mm) deep, filled with mastic sealant (concealed within joints).

C. Gutters: Join sections with riveted-and-soldered or lapped-and-sealed joints. Attach gutters to eave with gutter hangers spaced as required for gutter size, but not 
more than 36 inches (914 mm) o.c. using manufacturer's standard fasteners. Provide end closures and seal watertight with sealant. Provide for thermal expansion.
D. Downspouts: Join sections with 1-1/2-inch (38-mm) telescoping joints. Provide fasteners designed to hold downspouts securely 1 inch (25 mm) away from walls; 
locate fasteners at top and bottom and at approximately 60 inches (1524 mm) o.c. in between.

1. Provide elbows at base of downspouts to direct water away from building.
E. Circular Roof Ventilators: Set ventilators complete with necessary hardware, anchors, dampers, weather guards, rain caps, and equipment supports. Mount 
ventilators on flat level base. Install preformed filler strips at base to seal ventilator to metal roof panels.
F. Continuous Roof Ventilators: Set ventilators complete with necessary hardware, anchors, dampers, weather guards, rain caps, and equipment supports. Join sections 
with splice plates and end-cap skirt assemblies where required to achieve indicated length. Install preformed filler strips at base to seal ventilator to metal roof panels.
G. Louvers: Locate and place louver units level, plumb, and at indicated alignment with adjacent work.

1. Use concealed anchorages where possible. Provide brass or lead washers fitted to screws where required to protect metal surfaces and to make a weathertight 
connection.
2. Provide perimeter reveals and openings of uniform width for sealants and joint fillers.
3. Protect galvanized- and nonferrous-metal surfaces from corrosion or galvanic action by applying a heavy coating of corrosion-resistant paint on surfaces that will 
be in contact with concrete, masonry, or dissimilar metals.
4. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation progresses, where weathertight louver joints are required. Comply with 
Section 07 92 00 "Joint Sealants" for sealants applied during louver installation.

H. Roof Curbs: Install curbs at locations indicated on Drawings. Install flashing around bases where they meet metal roof panels.
I. Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and seal to panel as recommended by manufacturer.
3.12 FIELD QUALITY CONTROL
A. Special Inspections: Owner will engage a qualified special inspector to perform field quality control special inspections and to submit reports.
B. Product will be considered defective if it does not pass tests and inspections.
C. Prepare test and inspection reports.
3.13 ADJUSTING
A. Doors: After completing installation, test and adjust doors to operate easily, free of warp, twist, or distortion.
B. Door Hardware: Adjust and check each operating item of door hardware and each door to ensure proper operation and function of every unit. Replace units that 
cannot be adjusted to operate as intended.
D. Roof Ventilators and Adjustable Louvers: After completing installation, including work by other trades, lubricate, test, and adjust units to operate easily, free of warp, 
twist, or distortion as needed to provide fully functioning units.

1. Adjust louver blades to be weathertight when in closed position.
3.14 CLEANING AND PROTECTION
A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according to ASTM A780/A780M and manufacturer's written instructions.
B. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during construction period.
C. Touchup Painting:

1. After erection, promptly clean, prepare, and prime or reprime field connections, rust spots, and abraded surfaces of prime-painted structural framing, bearing 
plates, and accessories.

a. Clean and prepare surfaces by SSPC-SP 2, "Hand Tool Cleaning," or by SSPC-SP 3, "Power Tool Cleaning."
b. Apply a compatible primer of same type as shop primer used on adjacent surfaces.

D. Metal Panels: Remove temporary protective coverings and strippable films, if any, as metal panels are installed. On completion of metal panel installation, clean 
finished surfaces as recommended by metal panel manufacturer. Maintain in a clean condition during construction.

1. Replace metal panels that have been damaged or have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.
E. Doors and Frames: Immediately after installation, sand rusted or damaged areas of prime coat until smooth and apply touchup of compatible air-drying primer.

1. Immediately before final inspection, remove protective wrappings from doors and frames.
F. Louvers: Clean exposed surfaces that are not protected by temporary covering, to remove fingerprints and soil during construction period. Do not let soil accumulate 
until final cleaning.

1. Restore louvers damaged during installation and construction period so no evidence remains of corrective work. If results of restoration are unsuccessful, as 
determined by Architect, remove damaged units and replace with new units.

Touch up minor abrasions in finishes with air-dried coating that matches color and gloss of, and is compatible with, factory-applied finish coating.

END OF SECTION 13 34 19

SECTION 13 34 19 - METAL BUILDING SYSTEMS (cont.)

1.11 FIELD CONDITIONS
A. Weather Limitations: Proceed with panel installation only when weather conditions permit metal panels to 
be installed according to manufacturers' written instructions and warranty requirements.
1.12 WARRANTY
A. Special Warranty on Metal Panel Finishes: Manufacturer agrees to repair finish or replace metal panels 
that show evidence of deterioration of factory-applied finishes within specified warranty period.

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:
a. Color fading more than 5 Hunter units when tested according to ASTM D2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214.
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period: 20 years from date of Substantial Completion.
B. Special Weather tightness Warranty for Standing-Seam Metal Roof Panels: Manufacturer agrees to repair 
or replace standing-seam metal roof panel assemblies that leak or otherwise fail to remain weathertight within 
specified warranty period.

1. Warranty Period: 20 years from date of Substantial Completion.
PART 2 - PRODUCTS
2.1 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. American Buildings Company; a Nucor company.
2. CBC Steel Buildings; a Nucor company.
3. Ceco Building Systems; part of the Cornerstone Building Brands.
4. Gulf States Manufacturers; Nucor Company.
5. Kirby Building Systems; a Nucor Company.
6. Nucor Building Systems; a Nucor company.

B. Source Limitations: Obtain metal building system components, including primary and secondary framing 
and metal panel assemblies, from single source from single manufacturer.
2.2 PERFORMANCE REQUIREMENTS
A. Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00 "Quality 
Requirements," to design metal building system.
B. Structural Performance: Metal building systems to withstand the effects of gravity loads and the following 
loads and stresses within limits and under conditions indicated according to procedures in MBMA's "Metal 
Building Systems Manual."

1. Design Loads: As indicated on Drawings.
2. Deflection and Drift Limits:

a. Design metal building system assemblies to withstand serviceability design loads without 
exceeding deflections and drift limits recommended in AISC Steel Design Guide No. 3 
"Serviceability Design Considerations for Steel Buildings."
b. No greater than the following:

1) Purlins and Rafters: Vertical deflection of 1/240 of the span.
2) Girts: Horizontal deflection of 1/120 of the span.
3) Metal Roof Panels: Vertical deflection of 1/240 of the span.
4) Metal Wall Panels: Horizontal deflection of 1/180 of the span.
5) Design secondary-framing system to accommodate deflection of primary framing 
and construction tolerances, and to maintain clearances at openings.
6) Lateral Drift: Maximum of h/400 of the building height.

C. Seismic Performance: Metal building system to withstand the effects of earthquake motions determined 
according to ASCE/SEI 7.
D. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes by 
preventing buckling, opening of joints, overstressing of components, failure of joint sealants, failure of 
connections, and other detrimental effects. Base calculations on surface temperatures of materials due to both 
solar heat gain and nighttime-sky heat loss.

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.
E. Fire Propagation Characteristics: Exterior wall assemblies containing foam plastics pass NFPA 285 fire 
test.
F. Structural Performance for Metal Roof and Wall Panels: Provide metal panel systems capable of 
withstanding the effects of the following loads, based on testing according to ASTM E1592:

1. Wind Loads: As indicated on Drawings.
G. Air Infiltration for Metal Roof Panels: Air leakage of not more than 0.06 cfm/sq. ft. (0.3 L/s per sq. m) 
when tested according to ASTM E1680 or ASTM E283 at the following test-pressure difference:

1. Test-Pressure Difference: 1.57 lbf/sq. ft. (75 Pa).
H. Air Infiltration for Metal Wall Panels: Air leakage of not more than 0.06 cfm/sq. ft. (0.3 L/s per sq. m) when 
tested according to ASTM E283 at the following test-pressure difference:

1. Test-Pressure Difference: 1.57 lbf/sq. ft. (75 Pa).
I. Water Penetration for Metal Roof Panels: No water penetration when tested according to ASTM E1646 or 
ASTM E331 at the following test-pressure difference:

1. Test-Pressure Difference: 2.86 lbf/sq. ft. (137 Pa).
J. Water Penetration for Metal Wall Panels: No water penetration when tested according to ASTM E331 at 
the following test-pressure difference:

1. Test-Pressure Difference: 2.86 lbf/sq. ft. (137 Pa).
K. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for wind-uplift-
resistance class indicated.

1. Uplift Rating: UL 90.
L. FM Global Listing: Provide metal roof panels and component materials that comply with requirements in 
FM Global 4471 as part of a panel roofing system and that are listed in FM Global's "Approval Guide" for 
Class 1 or noncombustible construction, as applicable. Identify materials with FM Global markings.

1. Fire/Windstorm Classification: Class 1A-90.
2. Hail Resistance: MH.

M. Thermal Performance for Opaque Elements: Provide the following maximum U-factors and minimum R-
values when tested according to ASTM C1363 or ASTM C518:

1. Roof: R-Value: R-30 + R-11LS
2. Walls: R-Value: R-13 + R-17ci.
3. Slab-on-grade floors (Unheated Slabs): R-Value: R-10 for 24” below
4. Opaque Doors (Non-swinging): U-Value: U-0.31
5. Opaque Doors (Swinging): U-Value: U-0.37

2.3 STRUCTURAL-STEEL FRAMING
A. Structural Steel: Comply with AISC 360, "Specification for Structural Steel Buildings."
B. Bolted Connections: Comply with RCSC's "Specification for Structural Joints Using High-Strength Bolts."
C. Cold-Formed Steel: Comply with AISI's "North American Specification for the Design of Cold-Formed 
Steel Structural Members" for design requirements and allowable stresses.
D. Primary Framing: Manufacturer's standard primary-framing system, designed to withstand required loads 
and specified requirements. Primary framing includes transverse and lean-to frames; rafters, rake, and canopy 
beams; sidewall, intermediate, end-wall, and corner columns; and wind bracing.

1. General: Provide frames with attachment plates, bearing plates, and splice members. Factory drill 
for field-bolted assembly. Provide frame span and spacing indicated.

a. Slight variations in span and spacing may be acceptable if necessary to comply with 
manufacturer's standard, as approved by Architect.

2. Rigid Clear-Span Frames: I-shaped frame sections fabricated from shop-welded, built-up steel 
plates or structural-steel shapes. Interior columns are not permitted.
3. Frame Configuration: Single gable
4. Exterior Column: Tapered.
5. Rafter: Tapered.

E. End-Wall Framing: Manufacturer's standard primary end-wall framing fabricated for field-bolted assembly 
to comply with the following:
F. Secondary Framing: Manufacturer's standard secondary framing, including purlins, girts, eave struts, 
flange bracing, base members, gable angles, clips, headers, jambs, and other miscellaneous structural 
members. Unless otherwise indicated, fabricate framing from either cold-formed, structural-steel sheet or roll-
formed, metallic-coated steel sheet, prepainted with coil coating, to comply with the following:

1. Purlins: C- or Z-shaped sections; fabricated from built-up steel plates, steel sheet, or structural-
steel shapes; minimum 2-1/2-inch- (64-mm-) wide flanges.
2. Girts: C- or Z-shaped sections; fabricated from built-up steel plates, steel sheet, or structural-
steel shapes. Form ends of Z-sections with stiffening lips angled 40 to 50 degrees from flange, with 
minimum 2-1/2-inch- (64-mm-) wide flanges.
3. Eave Struts: Unequal-flange, C-shaped sections; fabricated from built-up steel plates, steel sheet, or 
structural-steel shapes; to provide adequate backup for metal panels.
4. Flange Bracing: Minimum 2-by-2-by-1/8-inch (51-by-51-by-3-mm) structural-steel angles or 1-inch-
(25-mm-) diameter, cold-formed structural tubing to stiffen primary-frame flanges.
5. Sag Bracing: Minimum 1-by-1-by-1/8-inch (25-by-25-by-3-mm) structural-steel angles.
6. Base or Sill Angles: Manufacturer's standard base angle, minimum 3-by-2-inch (76-by-51-mm), 
fabricated from zinc-coated (galvanized) steel sheet.
7. Purlin and Girt Clips: Manufacturer's standard clips fabricated from steel sheet. Provide galvanized 
clips where clips are connected to galvanized framing members.
8. Framing for Openings: Channel shapes; fabricated from cold-formed, structural-steel sheet or 
structural-steel shapes. Frame head and jamb of door openings and head, jamb, and sill of other 
openings.
9. Miscellaneous Structural Members: Manufacturer's standard sections fabricated from cold-formed, 
structural-steel sheet; built-up steel plates; or zinc-coated (galvanized) steel sheet; designed to withstand 
required loads.
10. Type: Purlin-extension type As indicated.

G. Bracing: Provide adjustable wind bracing using any method as follows:
1. Rods: ASTM A36/A36M; ASTM A572/A572M, Grade 50 (345); or ASTM A529/A529M, Grade 50 
(345); minimum 1/2-inch- (13-mm-) diameter steel; threaded full length or threaded a minimum of 6 
inches (152 mm) at each end.
2. Cable: ASTM A475, minimum 1/4-inch- (6-mm-) diameter, extra-high-strength grade, Class B, zinc-
coated, seven-strand steel; with threaded end anchors.
3. Angles: Fabricated from structural-steel shapes to match primary framing, of size required to 
withstand design loads.
4. Rigid Portal Frames: Fabricated from shop-welded, built-up steel plates or structural-steel shapes to 
match primary framing; of size required to withstand design loads.
5. Fixed-Base Columns: Fabricated from shop-welded, built-up steel plates or structural-steel shapes 
to match primary framing; of size required to withstand design loads.
6. Diaphragm Action of Metal Panels: Design metal building to resist wind forces through diaphragm 
action of metal panels.

H. Anchor Rods: Headed anchor rods as indicated in Anchor Rod Plan for attachment of metal building to 
foundation.
I. Materials:

1. W-Shapes: ASTM A992/A992M; ASTM A572/A572M, Grade 50 or 55 (345 or 380); or 
ASTM A529/A529M, Grade 50 or 55 (345 or 380).
2. Channels, Angles, M-Shapes, and S-Shapes: ASTM A36/A36M; ASTM A572/A572M, Grade 50 or 
55 (345 or 380); or ASTM A529/A529M, Grade 50 or 55 (345 or 380).
3. Plate and Bar: ASTM A36/A36M; ASTM A572/A572M, Grade 50 or 55 (345 or 380); or 
ASTM A529/A529M, Grade 50 or 55 (345 or 380).
4. Structural-Steel Sheet: Hot-rolled, ASTM A1011/A1011M, Structural Steel (SS), Grades 30 through 
55 (205 through 380), or High-Strength Low-Alloy Steel (HSLAS) or High-Strength Low-Alloy Steel with 
Improved Formability (HSLAS-F), Grades 45 through 70 (310 through 480); or cold-rolled, 
ASTM A1008/A1008M, Structural Steel (SS), Grades 25 through 80 (170 through 550), or HSLAS, 
Grades 45 through 70 (310 through 480).
5. Metallic-Coated Steel Sheet: ASTM A653/A653M, SS, Grades 33 through 80 (230 through 550), or 
HSLAS or HSLAS-F, Grades 50 through 80 (340 through 550); with G60 (Z180) coating designation; mill 
phosphatized.
6. 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 A755/A755M.

a. Zinc-Coated (Galvanized) Steel Sheet: ASTM A653/A653M, SS, Grades 33 through 80 (230 
through 550), or HSLAS or HSLAS-F, Grades 50 through 80 (340 through 550); with G90 (Z275) 
coating designation.
b. Aluminum-Zinc Alloy-Coated Steel Sheet: ASTM A792/A792M, SS, Grade 50 or 80 (340 or 
550); with Class AZ50 (AZM150) coating.

J. Finish: Factory primed. Apply specified primer immediately after cleaning and pretreating.   Red-Oxide or 
Gray Primer, or galvanized (pre coated galvanized cold-form, hot-dipped otherwise).

1. Clean and prepare in accordance with SSPC-SP2.
2. Coat with manufacturer's standard primer. Apply primer to primary and secondary framing to a 
minimum dry film thickness of 1 mil (0.025 mm).

a. Prime secondary framing formed from uncoated steel sheet to a minimum dry film 
thickness of 0.5 mil (0.013 mm) on each side.

SECTION 13 34 19 - METAL BUILDING SYSTEMS (cont.)

2.4 METAL ROOF PANELS
A. Standing-Seam, Vertical-Rib, Metal Roof Panels: Formed with vertical ribs at panel edges and 
intermediate stiffening ribs symmetrically spaced between ribs; designed for sequential installation by 
mechanically attaching panels to supports using concealed clips located under one side of panels and 
engaging opposite edge of adjacent panels.

1. Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 24 gauge, 0.024-inch 
(0.61-mm) nominal uncoated steel thickness. Prepainted by the coil-coating process to comply with 
ASTM A755/A755M.

a. Exterior Finish: Galvalume®
b. Color: As selected by Architect from manufacturer's full range.

2. Clips: One-piece fixed to accommodate thermal movement.
3. Joint Type: Mechanically seamed.
4. Panel Coverage: 24 inches.
5. Panel Height: 2 inches (51 mm).

B. Standing-Seam, Trapezoidal-Rib, Metal Roof Panels: Formed with raised trapezoidal ribs at panel edges 
and intermediate stiffening ribs symmetrically spaced between ribs; designed for sequential installation by 
mechanically attaching panels to supports using concealed clips located under one side of panels and 
engaging opposite edge of adjacent panels.

1. Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 24 gauge, 0.024-inch 
(0.61-mm) nominal uncoated steel thickness. Prepainted by the coil-coating process to comply with 
ASTM A755/A755M.

a. Exterior Finish: Galvalume®
b. Color: As selected by Architect from manufacturer's full range.

2. Clips: One-piece fixed to accommodate thermal movement.
3. Joint Type: Mechanically seamed
4. Panel Coverage: 24 inches (610 mm).
5. Panel Height: 3 inches (76 mm).
6. Uplift Rating: UL 90.

C. Exposed Fastener, Tapered-Rib, Metal Roof Panels: Formed with raised, trapezoidal major ribs and 
intermediate stiffening ribs symmetrically spaced between major ribs; designed to be installed by lapping 
side edges of adjacent panels and mechanically attaching panels to supports using exposed fasteners in side 
laps.

1. Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 24 gauge, 0.024-inch 
(0.61-mm)  nominal uncoated steel thickness. Prepainted by the coil-coating process to comply with 
ASTM A755/A755M.

a. Exterior Finish: Galvalume®
b. Color: As selected by Architect from manufacturer's full range.

2. Major-Rib Spacing: 12 inches (305 mm o.c.
3. Panel Coverage: 36 inches (914 mm).
4. Panel Height: 1.25 inches (32 mm).

D. Exposed-Fastener, Tapered-Rib, Metal Liner Panels: Formed with raised, trapezoidal major ribs and 
intermediate stiffening ribs symmetrically spaced between major ribs; designed to be installed by lapping 
side edges of adjacent panels and mechanically attaching panels to supports using exposed fasteners in side 
laps.

1. Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 24 gauge, 0.024-inch 
(0.61-mm) nominal uncoated steel thickness. Prepainted by the coil-coating process to comply with 
ASTM A755/A755M.

a. Exterior Finish: Galvalume®
b. Color: As selected by Architect from manufacturer's full range.

2. Major-Rib Spacing: 12 inches (305 mm)  o.c.
3. Panel Coverage: 36 inches (914 mm).
4. Panel Height: 1.25 inches (32 mm).

E. Finishes:
1. Galvalume® (GM)
2. Exposed Coil-Coated Finish:

a. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 
percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to exposed 
metal surfaces to comply with coating and resin manufacturers' written instructions.
b. Three-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 
percent PVDF resin by weight in both color coat and clear topcoat. Prepare, pretreat, and apply 
coating to exposed metal surfaces to comply with coating and resin manufacturers' written 
instructions.
c. Siliconized Polyester: Epoxy primer and silicone-modified, polyester-enamel topcoat; with 
a minimum dry film thickness of 0.2 mil (0.005 mm) for primer and 0.8 mil (0.02 mm) for 
topcoat.

3. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-colored acrylic or 
polyester backer finish, consisting of prime coat and wash coat with a minimum total dry film thickness of 
0.5 mil (0.013 mm).

2.5 METAL WALL PANELS
A. Exposed-Fastener, Tapered-Rib, Metal Wall Panels: Formed with raised, trapezoidal major ribs and 
intermediate stiffening ribs symmetrically spaced between major ribs; designed to be installed by lapping 
side edges of adjacent panels and mechanically attaching panels to supports using exposed fasteners in side 
laps.

1. Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 24 gauge, 0.024-inch 
(0.61-mm) nominal uncoated steel thickness. Prepainted by the coil-coating process to comply with 
ASTM A755/A755M.

a. Exterior Finish: Galvalume®
b. Color: As selected by Architect from manufacturer's full range.

2. Major-Rib Spacing: 12 inches (305 mm) o.c.
3. Panel Coverage: 36 inches (914 mm).
4. Panel Height: 1.25 inches (32 mm).

B. Concealed-Fastener, Flush-Profile, Metal Wall Panels: Formed with vertical panel edges and a single 
wide recess, centered between panel edges; with flush joint between panels; with 1-inch- (25-mm-) wide 
flange for attaching interior finish; designed to be installed by lapping and interconnecting side edges of 
adjacent panels and mechanically attaching through panel to supports using concealed fasteners and factory-
applied sealant in side laps.

1. Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 24 gauge, 0.024-inch 
(0.61-mm) nominal uncoated steel thickness. Prepainted by the coil-coating process to comply with 
ASTM A755/A755M.

a. Exterior Finish: Galvalume®
b. Color: As selected by Architect from manufacturer's full range.

2. Panel Coverage: 16 inches (406 mm).
3. Panel Height: 3 inches (76 mm).

C. Flush-Profile, Metal Liner Panels : Solid panels formed with vertical panel edges and intermediate 
stiffening ribs symmetrically spaced between panel edges; with flush joint between panels; designed for 
interior side of metal wall panel assemblies and installed by lapping and interconnecting side edges of adjacent 
panels and mechanically attaching through panel to supports using concealed fasteners and factory-applied 
sealant in side laps.

1. Material: Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 24 gauge, 0.024-inch 
(0.61-mm) nominal uncoated steel thickness. Prepainted by the coil-coating process to comply with 
ASTM A755/A755M.

a. Exterior Finish: Galvalume®
b. Color: As selected by Architect from manufacturer's full range.

2. Panel Coverage: 12 inches (305 mm).
3. Panel Height: 1.5 inches (38 mm).

D. Finishes:
1. Galvalume® (GM)
2. Exposed Coil-Coated Finish:

a. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 percent 
PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to exposed metal surfaces 
to comply with coating and resin manufacturers' written instructions.
b. Three-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 
percent PVDF resin by weight in both color coat and clear topcoat. Prepare, pretreat, and apply 
coating to exposed metal surfaces to comply with coating and resin manufacturers' written 
instructions.
c. Siliconized Polyester: Epoxy primer and silicone-modified, polyester-enamel topcoat; with a 
minimum dry film thickness of 0.2 mil (0.005 mm) for primer and 0.8 mil (0.02 mm) for topcoat.

3. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-colored acrylic or 
polyester backer finish, consisting of prime coat and wash coat with a minimum total dry film thickness of 
0.5 mil (0.013 mm).

2.6 FOAMED-INSULATION-CORE METAL WALL PANELS
A. Concealed-Fastener, Foamed-Insulation-Core Metal Wall Panels: Formed with tongue-and-groove panel 
edges; designed for sequential installation by interlocking panel edges and mechanically attaching panels to 
supports using concealed clips or fasteners.

1. Panel Thermal-Resistance Value (R-Value): R-13 + R-17ci (R-30 total).
2. Facing Material: Fabricate panel with exterior and interior facings of same material and thickness. 
Zinc-coated (galvanized) or aluminum-zinc alloy-coated steel sheet, 0.018-inch (0.46-mm) nominal 
uncoated steel thickness. Prepainted by the coil-coating process to comply with ASTM A755/A755M.

a. Exterior Surface: Architectural, Flush.
b. Exterior Finish: Fluropon®
c. Color: As selected by Architect from manufacturer's full range.

3. Panel Coverage: 36 inches (914 mm) nominal.
4. Panel Thickness: As required to meet Thermal-Resistance Value (R-Value).
5. Insulation Core: Modified polyisocyanurate or polyurethane foam using a non-CFC blowing agent, 
foamed-in-place or board type, with maximum flame-spread and smoke-developed indexes of 25 and 
450, respectively.

a. Closed-Cell Content: 90 percent when tested according to ASTM D6226.
b. Density: 2.0 to 2.6 lb/cu. ft. (32 to 42 kg/cu. m) when tested according to ASTM D1622.
c. Compressive Strength: Minimum 20 psi (140 kPa) when tested according to ASTM D1621.
d. Shear Strength: 26 psi (179 kPa) when tested according to ASTM C273/C273M.

6. Fire-Test-Response Characteristics: Class A according to ASTM E108.
7. Surface-Burning Characteristics: Flame-spread index of 25 or less and a smoke-developed index of 
450 or less, per ASTM E84.

B. Finishes:
1. Fluropon® (GM)
2. Exposed Coil-Coated Finish:

a. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 percent 
PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to exposed metal surfaces 
to comply with coating and resin manufacturers' written instructions.
b. Three-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 
percent PVDF resin by weight in both color coat and clear topcoat. Prepare, pretreat, and apply 
coating to exposed metal surfaces to comply with coating and resin manufacturers' written 
instructions.
c. Siliconized Polyester: Epoxy primer and silicone-modified, polyester-enamel topcoat; with a 
minimum dry film thickness of 0.2 mil (0.005 mm) for primer and 0.8 mil (0.02 mm) for topcoat.

3. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-colored acrylic or 
polyester backer finish, consisting of prime coat and wash coat with a minimum total dry film thickness of 
0.5 mil (0.013 mm).

2.7 METAL SOFFIT PANELS
A. General: Provide factory-formed metal soffit panels designed to be installed by lapping and 
interconnecting side edges of adjacent panels and mechanically attaching through panel to supports using 
concealed fasteners and factory-applied sealant in side laps. Include accessories required for weathertight 
installation.
B. Metal Soffit Panels: Match profile and material of metal wall panels.

1. Finish: Match finish and color of metal wall panels.
2.8 THERMAL INSULATION
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Bay Insulation Systems; a division of Bay Industries.
2. Fi-Foil Company, Inc.

B. Faced Metal Building Insulation: ASTM C991, Type II, glass-fiber-blanket insulation; 0.5-lb/cu. ft. (8-
kg/cu. m) density; 2-inch- (51-mm-) wide, continuous, vapor-tight edge tabs; with a flame-spread index of 25 or 
less.
C. Unfaced Metal Building Insulation: ASTM C991, Type I, or NAIMA 202, glass-fiber-blanket insulation; 0.5-
lb/cu. ft. (8-kg/cu. m) density; 2-inch- (51-mm-) wide, continuous, vapor-tight edge tabs; with a flame-spread 
index of 25 or less.
D. Mineral-Fiber-Blanket Insulation: ASTM C665, type indicated below; consisting of fibers manufactured 
from glass, slag wool, or rock wool.
Retain "Nonreflective Faced," "Reflective Faced," or "Unfaced" Subparagraph below.

1. Nonreflective Faced: Type II (blankets with nonreflective membrane covering), Category 1 
(membrane is a vapor retarder), Class A (membrane-faced surface with a flame-spread index of 25 or 
less).
2. Reflective Faced: Type III (blankets with reflective membrane covering), Category 1 (membrane is a 
vapor retarder), Class A (membrane-faced surface with a flame-spread index of 25 or less).
3. Unfaced: Type I (blankets without membrane covering), passing ASTM E136 for combustion 
characteristics.

SECTION 13 34 19 - METAL BUILDING SYSTEMS (cont.)

K. Materials:
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 fasteners with heads matching color 
of materials being fastened by means of plastic caps or factory-applied coating.
2. Fasteners for Metal Roof Panels:

a. Self-drilling or self-tapping, zinc-plated, hex-head carbon-steel screws, with a stainless steel 
cap or zinc-aluminum-alloy head and EPDM sealing washer.
b. Self-drilling, Type 410 stainless steel or self-tapping, Type 304 stainless steel or zinc-alloy-steel 
hex washer head, with EPDM washer under heads of fasteners bearing on weather side of metal 
panels.

3. Fasteners for Metal Wall Panels:
a. Self-drilling or self-tapping, zinc-plated, hex-head carbon-steel screws, with EPDM sealing 
washers bearing on weather side of metal panels.

4. Fasteners for Flashing and Trim: Blind fasteners or self-drilling screws with hex washer head.
5. Blind Fasteners: High-strength aluminum or stainless steel rivets.
6. Corrosion-Resistant Coating: Cold-applied asphalt mastic, compounded for 15-mil (0.4-mm) dry film 
thickness per coat. Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, 
and other deleterious impurities.
7. Nonmetallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 
30-minute working time.
8. Metal Panel Sealants:

a. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene-compound sealant 
tape with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape of 
manufacturer's standard size.
b. Joint Sealant: ASTM C920; one part elastomeric polyurethane or polysulfide; of type, grade, 
class, and use classifications required to seal joints in metal panels and remain weathertight; and as 
recommended by metal building system manufacturer.

2.11 FABRICATION
A. General: Design components and field connections required for erection to permit easy assembly.

1. Mark each piece and part of the assembly to correspond with previously prepared erection drawings, 
diagrams, and instruction manuals.
2. Fabricate structural framing to produce clean, smooth cuts and bends. Punch holes of proper size, 
shape, and location. Members to be free of cracks, tears, and ruptures.

B. Tolerances: Comply with MBMA's "Metal Building Systems Manual" for fabrication and erection 
tolerances.
C. Primary Framing: Shop fabricate framing components to indicated size and section, with baseplates, 
bearing plates, stiffeners, and other items required for erection welded into place. Cut, form, punch, drill, and 
weld framing for bolted field assembly.

1. Make shop connections by welding or by using high-strength bolts.
2. Join flanges to webs of built-up members by a continuous, submerged arc-welding process.
3. Brace compression flange of primary framing with steel angles or cold-formed structural tubing 
between frame web and purlin web or girt web, so flange compressive strength is within allowable limits 
for any combination of loadings.
4. Weld clips to frames for attaching secondary framing if applicable, or punch for bolts.
5. Shop Priming: Prepare surfaces for shop priming according to SSPC-SP 2. Shop prime primary 
framing with specified primer after fabrication.

D. Secondary Framing: Shop fabricate framing components to indicated size and section by roll forming or 
break forming, with baseplates, bearing plates, stiffeners, and other plates required for erection welded into 
place. Cut, form, punch, drill, and weld secondary framing for bolted field connections to primary framing.

1. Make shop connections by welding or by using non-high-strength bolts.
2. Shop Priming: Prepare uncoated surfaces for shop priming according to SSPC-SP 2. Shop prime 
uncoated secondary framing with specified primer after fabrication.

E. Metal Panels: Fabricate and finish metal panels at the factory to greatest extent possible, by 
manufacturer's standard procedures and processes, as necessary to fulfill indicated performance 
requirements. Comply with indicated profiles and with dimensional and structural requirements.

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

2.12 SOURCE QUALITY CONTROL
A. Special Inspection: Owner will engage a qualified special inspector to perform source quality control 
inspections and to submit reports.

1. Accredited Manufacturers: Special inspections will not be required if fabrication is performed by an 
IAS AC472-accredited manufacturer approved by authorities having jurisdiction to perform such Work 
without special inspection.

a. After fabrication, submit copy of certificate of compliance to authorities having jurisdiction, 
certifying that Work was performed according to Contract requirements.

PART 3 - EXECUTION
3.1 EXAMINATION
A. Examine substrates, areas, and conditions, with erector present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work.
B. Before erection proceeds, survey elevations and locations of concrete- and masonry-bearing surfaces 
and locations of anchor rods, bearing plates, and other embedments to receive structural framing, with erector 
present, for compliance with requirements and metal building system manufacturer's tolerances.

1. Engage land surveyor to perform surveying.
C. Proceed with erection only after unsatisfactory conditions have been corrected.
3.2 PREPARATION
A. Clean and prepare surfaces to be painted according to manufacturer's written instructions for each 
particular substrate condition.
B. Provide temporary shores, guys, braces, and other supports during erection to keep structural framing 
secure, plumb, and in alignment against temporary construction loads and loads equal in intensity to design 
loads. Remove temporary supports when permanent structural framing, connections, and bracing are in place 
unless otherwise indicated.
3.3 ERECTION OF STRUCTURAL FRAMING
A. Erect metal building system according to manufacturer's written instructions and drawings.
B. Do not field cut, drill, or alter structural members without written approval from metal building system 
manufacturer's professional engineer.
C. Set structural framing accurately in locations and to elevations indicated, according to AISC specifications 
referenced in this Section. Maintain structural stability of frame during erection.
D. Base and Bearing Plates: Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and 
roughen surfaces prior to setting plates. Clean bottom surface of plates.

1. Set plates for structural members on wedges, shims, or setting nuts as required.
2. Tighten anchor rods after supported members have been positioned and plumbed. Do not remove 
wedges or shims but, if protruding, cut off flush with edge of plate before packing with grout.
3. Promptly pack grout solidly between bearing surfaces and plates so no voids remain. Neatly finish 
exposed surfaces; protect grout and allow to cure. Comply with manufacturer's written installation 
instructions for shrinkage-resistant grouts.

E. Align and adjust structural framing before permanently fastening. Before assembly, clean bearing 
surfaces and other surfaces that will be in permanent contact with framing. Perform necessary adjustments to 
compensate for discrepancies in elevations and alignment.

1. Level and plumb individual members of structure.
2. Make allowances for difference between temperature at time of erection and mean temperature 
when structure will be completed and in service.

F. Primary Framing and End Walls: Erect framing level, plumb, rigid, secure, and true to line. Level 
baseplates to a true even plane with full bearing to supporting structures, set with double-nutted anchor bolts. 
Use grout to obtain uniform bearing and to maintain a level base-line elevation. Moist-cure grout for not less 
than seven days after placement.

1. Make field connections using high-strength bolts installed according to RCSC's "Specification for 
Structural Joints Using High-Strength Bolts" for bolt type and joint type specified.

a. Joint Type: Snug tightened or pretensioned as required by manufacturer.
G. Secondary Framing: Erect framing level, plumb, rigid, secure, and true to line. Field bolt secondary 
framing to clips attached to primary framing.

1. Provide rake or gable purlins with tight-fitting closure channels and fasciae.
2. Locate and space wall girts to suit openings such as doors and windows.
3. Provide supplemental framing at entire perimeter of openings, including doors, windows, louvers, 
ventilators, and other penetrations of roof and walls.

H. Steel Joists: Install joists and accessories plumb, square, and true to line; securely fasten to supporting 
construction according to SJI's "Standard Specifications and Load Tables for Steel Joists and Joist Girders," 
joist manufacturer's written instructions, and requirements in this Section.

1. Before installation, splice joists delivered to Project site in more than one piece.
2. Space, adjust, and align joists accurately in location before permanently fastening.
3. Install temporary bracing and erection bridging, connections, and anchors to ensure that joists are 
stabilized during construction.
4. Joint Installation:

a.. Bolt joists to supporting steel framework using high-strength structural bolts unless otherwise 
indicated. Comply with RCSC's "Specification for Structural Joints Using High-Strength Bolts" for 
high-strength structural bolt installation and tightening requirements.

5. Install and connect bridging concurrently with joist erection, before construction loads are applied. 
Anchor ends of bridging lines at top and bottom chords if terminating at walls or beams.

I. Bracing: Install bracing in roof and sidewalls where indicated on erection drawings.
1. Tighten rod and cable bracing to avoid sag.
2. Locate interior end-bay bracing only where indicated.

J. Framing for Openings: Provide shapes of proper design and size to reinforce openings and to carry loads 
and vibrations imposed, including equipment furnished under mechanical and electrical work. Securely attach 
to structural framing.
K. Erection Tolerances: Maintain erection tolerances of structural framing within AISC 303.
3.4 METAL PANEL INSTALLATION, GENERAL
A. Fabricate and finish metal panels and accessories at the factory, 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.
B. On-Site Fabrication: Subject to compliance with requirements of this Section, metal panels may be 
fabricated on-site using UL-certified, portable roll-forming equipment if panels are of same profile and 
warranted by manufacturer to be equal to factory-formed panels. Fabricate according to equipment 
manufacturer's written instructions and to comply with details shown.
C. Examination: Examine primary and secondary framing to verify that structural-panel support members 
and anchorages have been installed within alignment tolerances required by manufacturer.

1. Examine roughing-in for components and systems penetrating metal panels, to verify actual 
locations of penetrations relative to seams before metal panel installation.

D. General: Anchor metal panels and other components of the Work securely in place, with provisions for 
thermal and structural movement.

1. Field cut metal panels as required for doors, windows, and other openings. Cut openings as small as 
possible, neatly to size required, and without damage to adjacent metal panel finishes.

a. Field cutting of metal panels by torch is not permitted unless approved in writing by 
manufacturer.

2. Install metal panels perpendicular to structural supports unless otherwise indicated.
3. Flash and seal metal panels with weather closures at perimeter of openings and similar elements. 
Fasten with self-tapping screws.
4. Locate and space fastenings in uniform vertical and horizontal alignment.
5. Locate metal panel splices over structural supports with end laps in alignment.
6. Lap metal flashing over metal panels to allow moisture to run over and off the material.

E. Lap-Seam Metal Panels: Install screw fasteners using power tools with controlled torque adjusted to 
compress EPDM washers tightly without damage to washers, screw threads, or metal panels. Install screws in 
predrilled holes.

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 metal panels and associated items for neat and weathertight 
enclosure. Avoid "panel creep" or application not true to line.

F. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect against 
galvanic action by painting contact surfaces with corrosion-resistant coating, by applying rubberized-asphalt 
underlayment to each contact surface, or by other permanent separation as recommended by metal roof panel 
manufacturer.
G. Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where required for 
weatherproof performance of metal panel assemblies. Provide types of gaskets, fillers, and sealants indicated; 
or, if not indicated, provide types recommended by metal panel manufacturer.

1. Seal metal panel end laps with double beads of tape or sealant the full width of panel. Seal side 
joints where recommended by metal panel manufacturer.
2. Prepare joints and apply sealants to comply with requirements in Section 07 92 00 "Joint Sealants."

3.5 METAL ROOF PANEL INSTALLATION
A. General: Provide metal roof panels of full length from eave to ridge unless otherwise indicated or 
restricted by shipping limitations.

1. Install ridge caps as metal roof panel work proceeds.
2. Flash and seal metal roof panels with weather closures at eaves and rakes. Fasten with self-tapping 
screws.
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GENERAL DESCRIPTION

A. Project Name:   LAUNCH PAD D - VERTICAL INTEGRATION BUILDING

B. Project Location:   PACIFIC SPACEPORT COMPLEX

C. Occupancy Classification 
(Single Occupancy): GROUP S-1 MODERATE HAZARD, STORAGE (AIRCRAFT HANGAR)

D. Construction Type: TYPE II-B    

E.  Risk Category: III    
                                          
F. Automatic Sprinkler System NO, UN-SPRINKLERED

G. Building Area 4,442 GSF
                                                                                                                                         
H.  Building Height: 28'-0"

I. Occupancy Load: 8 OCC*

* REFER TO LIFE SAFETY SHEET FOR OCCUPANCY LOAD CALCULATION BREAKDOWN PER ROOM. 

BUILDING DATA

BUILDING ENVELOPE THERMAL VALUES

ENVELOPE COMPONENT THERMAL VALUE

ROOF

WALLS

FLOORS

OPAQUE DOORS

U-FACTOR R-VALUE

ROOF TYPE:

WALL TYPE:

FLOOR TYPE:

DOOR TYPE:

DOOR TYPE:

U-FACTOR

U-FACTOR

U-FACTOR

R-VALUE

R-VALUE

R-VALUE

METAL BUILDING1

METAL BUILDING

SLAB ON GRADE, UNHEATED

SWINGING

NON-SWINGING

R-30 + R-11LS

R-13 + R-17ci

R-20 for 24" below

0.37

0.31

NOTES:
1. WHERE USING R-VALUE COMPLAINCE METHOD, A THERMAL SPACER BLOCK SHALL BE PROVIDED
2. ALL EXTERIOR JOINTS IN THE BUILDING ENVELOPE SHALL BE SEALED, CAULKED, GASKETED, OR 

WEATHER STRIPPED TO MINIMIZE AIR LEAKAGE. 
3. AIR LEAKAGE FOR EXTERIOR DOORS AND WINDOWS SHALL NOT EXCEED 1.0 CFM/SF FOR GLAZED 

SWINGING ENTRY DOORS AND REVOLVING DOORS AND 0.4 CFM/SF FOR ALL OTHER PRODUCTS. 
ALL PRODUCTS SHALL BE LABELED AND CERTIFIED BY THE MANUFACTURER.

COMPLIANCE METHOD

PRESCRIPTIVE

CALCULATED CLIMATE ZONE: 7A (DRY)

VA

VB

VC

4094 SF
9

VIB
100

1/500 SF

OUTDOOR GAS
STORAGE

002

NORTH ENTRY

001

WEST ENTRY

004

SOUTH ENTRY

003
PATH 1

PATH 2

2' - 10"

0' - 1"

2

170

2' - 10"

0' - 1"

2

170

2' - 10"

0' - 1"

2

170
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TO CONEX CONTAINER

15' - 0" SEPARATION
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158 SF
1

AIR COMP
CONEX

C01

1/300 SF

159 SF
1

ELEC CONEX
C03

1/300 SF
159 SF

1

CONEX
C02

1/300 SF

MIN 44" BETWEEN RACKS FOR EGRESS

4' - 0"

FEDP

FE

FEDP

FE

V6V1 V2 V3 V4 V5

DRIVE RAMP 
TO LAUNCH 
PAD; SEE CIVIL 

CODE REVIEW
A. APPLICABLE CODES:

B. Occupancy Classification (Mixed, Separated Occupancy):

C. Allowable Area, Height and Construction Type:

D. Fire Resistance Requirements for Building Elements

CODE ISSUE IBC COMMENT

REF ITEM

Moderate-Hazard storage (S-1)§311.2

§503 Type II-B, Un-sprinklered

Allowable Area - 17,500 SF / 
4,448 SF provided

Stories - 2 / 1 provided

Height - 55' / 22'-8" provided

Table 601

For a distance of X ≥ 10, Type II, S-1; there is 0hr fire 
resistance requirement for exterior walls.

Building Elements 0 hr protection for all 
elements (2) 

Exterior Walls -
Separation Distance

Table 705.5

For a distance of 20 > X ≥ 15, non-protected, un-
sprinkler; there is a limit of 25% of allowable area of 
the exterior wall.

Maximum Opening 
Area in Exterior Wall

Table 705.8

F. Exit Requirements

Storage(1): 300 gross for accessory storage areas, 
mechanical equipment rooms, and IT equipment rooms
500 gross for aircraft hangars (Vehicle)

§1004.1, 
Table 
1004.5

Maximum Floor Area 
Allowances per 
Occupant

(1) Occupant Load Schedule for designation of space 
and 

Interior Finish 
Classification -
Walls and Ceilings

Table 803 Interior Exits - B
Corridors & Exit Access - B
Rooms & Enclosed Spaces - C
(1)

(1)Class A: Flame Spread Index 0-25; 
Smoke-Developed Index 0-450
Class B: Flame Spread Index 26-75; 
Smoke-Developed Index 0-450
Class C: Flame Spread Index 76-200; 
Smoke-Developed Index 0-450

E. General Fire Resistant Requirements

Level Components and Ramps - 0.2 inch per occupant.
8 occupants * 0.2 = 1.6" Req / 128" provided

§1005.3.2Required Exit 
Capacity

Two exits per story -
Occ Load 1-500 persons

Table 
1006.3.3

Minimum Number of 
Exits

Spaces with one exit or exit access 
doorways: Max Occ. Load: 29 Occ

Table 
1006.2.1

(S-1) Occupancy, Un-sprinkler: 200 feetMaximum Exit Travel 
Distance

Table 
1017.2

(S-1) Occupancy, Un-sprinkler, ≤30 Occ: 100 feetMaximum Common 
Path of Egress Travel

Table 
1006.2.1

One exit per story -
Occ. Load 1-49 person, 75 feet maximum exit access 
travel distance

Table 
1021.2(2)

Maximum Dead End 
Corridor

§1020.5 20 feet

Location of Exits §1007.1.1 Exit doors or exit access doorways shall be placed a 
distance apart equal to not less than one-half of the length 
of the maximum overall diagonal dimension of the building 
or area to be served measured in a straight line between 
exit doors or exit access doorways. 

Exit Corridors Table 
1020.2

Minimum Width - 44 inches

Minimum Width - Serving Less 
than 50 - 36 inches

§1003.2

§1003.3.1

Min. ceiling height of 7'-6"

Min. headroom of 80" for protruding objects.

F. Exit Requirements, Cont.

International Building Code (IBC) 2021

International Energy Conservation Code (IECC)

International Mechanical Code (IMC)

International Plumbing Code (IPC)

International Fire Code (IFC)

NFPA 10, Standard for Portable Fire Extinguishers

2021

2021

2021

2021

2022

NFPA 70, National Electrical Code 2026

ICC / ANSI A117.1 §Accessible and Usable Buildings and Facilities 2017

Moderate-Hazard storage (S-1)

Table 506.2

Table 504.4

Table 504.3

The largest opening in an exterior wall are from the 
overhead coiling door and personnel door. 

Total Area of South Elevation: 248 SF
Total Area of Exterior South Wall: 1,070 SF

% of Exterior Wall = 23%

G. Hazardous Materials

Hazardous 
Materials -
Outdoor 
Control Areas

IFC Table 
5003.1.1(3)

Outdoor Storage
All are Compressed gasses 
1. Gaseous Oxygen (GOx) K-Cylinder: Oxidizer 

(Category 1); QTY 5:
• Not Applicable - No Limit

2. Gaseous Methane (CH4) K-Cylinder: Flammable 
Gas, Category 1, QTY 5: 
• Maximum 3000 ft3 Allowed; 
• Provided: 5 bottles @ 300 ft3 = 1500 ft3

3. Carbon Dioxide (CO2) K-Cylinder, QTY: 5: 
• Simple Asphyxiant (No Limit)

4. Gaseous Nitrogen (GN2) K-Cylinder, QTY 6: 
• Simple Asphyxiant (No Limit)

5. Gaseous Nitrogen (GN2) K15 Manifold, QTY 6: 
• Simple Asphyxiant (No Limit)

6. Gaseous Helium (GHe) K-Cylinder, QTY 4:
• Simple Asphyxiant (No Limit)

7. Gaseous Helium (GHe) K15 Manifold, QTY 4: 
• Simple Asphyxiant (No Limit)

Note: The Vehicle as part of Integration operations will 
have fuel drained and unloaded prior to, and while inside 
the structure. Hazardous areas shown in these documents 
are shown as worst case scenario for any trace materials 
remaining in the vehicle and are as a precaution. 

LIFE SAFETY ROOM TAG

LIFE SAFETY LEGEND

ROOM NUMBER

ROOM NAME ROOM NAME
101

Area
51

1/100 SF

LIFE SAFETY EXIT TAG

EXIT CAPACITY REQUIRED

EXIT WIDTH REQUIRED

EXIT CAPACITY PROVIDED

EGRESS PATH ORIGIN

EGRESS PATH EXIT

EGRESS SEGMENT NAME PATH SEGMENT

FIRE PROTECTION

ROOM AREA

OCCUPANT LOAD FACTOR

NUMBER OF OCCUPANTS

EGRESS ROUTE

FIRE EXTINGUISHER, BRACKET-MOUNTED
• MULTI-PURPOSE DRY-CHEMICAL TYPE IN STEEL 

CONTAINER: 
a. UL-RATED 2-A: 10-B:C, 10-LB (NOMINAL CAPACITY)

FIRE EXTINGUISHER, DRY-POWDER TYPE, 
BRACKET-MOUNTED
• WHEELED "PURPLE K" DRY-CHEMICAL TYPE IN STEEL 

CONTAINER, B.O.D. MODEL: 497
a. UL-RATED 4-A:80-B:C, 65-LB (NOMINAL CAPACITY)

FE

EXIT LIGHT

PORTABLE EYEWASH/SHOWER; 
B.O.D.: HAWS MODEL NO. 7501

EWS

EMERGENCY SYSTEMS

NOTE:
REFER TO TABLE RIGHT FOR CODE REVIEW ITEMS.

EXIT WIDTH PROVIDED

FEDP
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CODE SUMMARY

KEN LOWERY
AK NO. 14640

1/8" = 1'-0"

LIFE SAFETY - PLAN

OCCUPANCY SCHEDULE
ROOM

NUMBER ROOM NAME
OCCUPANCY

CLASSIFICATION SQF/PERSON
OCCUPANT

LOAD AREA Comments
CONNEX

C01 AIR COMP CONEX STORAGE (S-1) 300 1 158 SF CONNEX

C02 CONEX STORAGE (S-1) 300 1 159 SF CONNEX

C03 ELEC CONEX STORAGE (S-1) 300 1 159 SF CONNEX

CONNEX 3 477 SF

VIB

100 VIB STORAGE (S-1) 500 9 4094 SF VIB

001 NORTH ENTRY UNOCCUPIED 0 40 SF VIB

002 OUTDOOR GAS
STORAGE

UNOCCUPIED 0 328 SF VIB

003 SOUTH ENTRY UNOCCUPIED 0 40 SF VIB

004 WEST ENTRY UNOCCUPIED 0 40 SF VIB

VIB 9 4542 SF

Grand total: 8 12 5018 SF

EGRESS PATH SCHEDULE
EGRESS PATH SEGMENT LENGTH

PATH 1 49' - 2"

PATH 2 31' - 5"

N
O
R
TH 0 8' 16' 32' 48'

1/16" = 1'-0"
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X-BRACING ABOVE; SEE SECTIONS AND 
STRUC. TYP. SHOWN AS A DASH FOR CLARITY.

7

7
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7

LEGEND

EXTERIOR PEMB INSULATED MTL PANEL WALL (TYP. PEMB WALL)

GENERAL NOTES

KEYED NOTES

1

2

3

1. REFER TO STRUCTURAL DRAWINGS FOR FOUNDATIONS AND LOADS.
2. PRE-ENGINEERED METAL BUILDING (PEMB) IS BY DELEGATED DESIGN; REFER 

TO PEMB DOCUMENTS FOR ADDITIONAL DETAILS.
3. PROVIDE FLUID APPLIED ELECTRO STATIC DISSIPATIVE (ESD) FLOORING 

SYSTEM THROUGH VIB OPEN AREA. SYSTEM BASIS OF DESIGN: SHERWIN 
WILLIAMS FASTOP SL23 SDU., COLOR: LIGHT GRAY

4

PRE-ENGINEERED METAL BUILDING COLUMN SYSTEM ON CONCRETE
PEDESTAL, REFER TO PEMB AND STRUC. DRAWINGS FOR DETAILS.

6" TRENCH DRAIN AT ALL OPENINGS, BOD: ZURN Z886 PERMA-TRENCH LINEAR 
TRENCH DRAIN SYSTEM. NO PLUMBING CONNECTION, FOR WATER 
CATCHMENT AND AIR DRY ONLY. INSTALL MUST BE LEVEL AND FLUSH WITH 
FINISHED FLOOR. PROVIDE 4' DRAIN AT SWING MAN DOORS, PROVIDE 14' 
DRAIN AT OVERHEAD DOORS; ALL CENTERED ON EACH DOOR; TYP. 

7'-0" HIGH CONC. BLAST PROTECTION WALL; SEE STRUC. DOCS FOR DETAILS.

GAS STORAGE RACKS IN FUTURE BY CUSTOMER, REFER TO MECHANICAL 
DRAWINGS FOR DETAILS.

SINGLE SKIN MTL PANEL ENCLOSURE W/ ROOF; SEE SECTIONS AND DETAILS.

ELEC. EQUIPMENT; SEE ELEC DOCS.

CONC. FILLED MTL PIPE BOLLARD; SEE OHCD DETAIL FOR LOCATION. PAINTED 
SAFETY YELLOW.

5

EXTERIOR PEMB SINGLE SKIN MTL PANEL WALL (ENTRY) 

6

7

A

2"

2"

2"

2"

F

FLUSH

DOOR CURTAIN

DOOR MOTOR

DOOR HOOD

DOOR GUIDE

OHC

INSULATED SLAT OVERHEAD COILING DOOR

OPENING WIDTH
SEE SCHD
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FLOOR PLAN

KEN LOWERY
AK NO. 14640

3/16" = 1'-0"E1
FLOOR PLAN

DOOR SCHEDULE

REV NUMBER

DOOR

HARDWARE

FRAME

COMMENTSTYPE

SIZE

MATL TYPE MATL

DETAIL

WIDTH HEIGHT THICK HEAD JAMB SILL

100A F 3' - 0" 7' - 0" 0' - 1 3/4" HM 1 A HM DH-1 DJ-1a/b DS-1

100B OHCD 14' - 0" 16' - 0" 0' - 1" STL 2 - STL DH-2 DJ-2 DS-2

100C F 3' - 0" 7' - 0" 0' - 1 3/4" HM 1 A HM DH-1 DJ-1a/b DS-1

100D OHCD 14' - 0" 16' - 0" 0' - 1" STL 2 - STL DH-2 DJ-2 DS-2

100E F 3' - 0" 7' - 0" 0' - 1 3/4" HM 1 A HM DH-1 DJ-1a/b DS-1

100F F 3' - 0" 7' - 0" 0' - 1 3/4" HM 1 A HM DH-1 DJ-1a/b DS-1

0 4' 8' 12' 16'

3/16" = 1'-0"

N
O
R
TH

1/4" = 1'-0"

DOOR TYPE ELEVATIONS
1/4" = 1'-0"

DOOR FRAME
ELEVATIONS

0 2' 4' 8' 12'

1/4" = 1'-0"

1 EA PRIMUS CORE C23 EVEREST PRIMUS

1 EA PADLOCK           - 26D SCHLAGE

Qty Description Catalog Number Finish Mfr

Provide each door with the
following:

Hardware Group No. 2 – OVERHEAD COILING DOORS

1 EA CIPHER LOCK CO-200-MD-40 626 SCHLAGE

1 EA PRIMUS CORE - C23 EVEREST PRIMUS

1 EA KICK PLATE KP50 10 X 34 HB4E 32D MCK

1 EA RAIN DRIP 346A AL PEMKO

1 EA WS JAMBS 290APK AL PEMKO

1 EA WS HEAD SECTION 2891APK AL PEMKO

3 EA SILENCER SR64 GRY IVES

1 EA DOOR SWEEP 216_PK C PEMKO

1 EA THRESHOLD 276 A PEMKO

1 EA SURFACE CLOSER (PUSH SIDE) SC71 RW/PA TB 626 FALCON

1 EA PANIC HARDWARE CDSI-98-L-RHO 626 VON DUPRIN

3 EA HINGE BB81 4.5" X 4.5" NRP 26D 26D PBB

Qty Description Catalog Number Finish Mfr

Provide each SGL door(s) with the following:

Hardware Group No. 1 – EXTERIOR SINGLE DOORS
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ROOF NOTES
1. ALL ROOFING MATERIALS SHALL INSTALLED IN ACCORDANCE WITH IBC 2021.
2. SLOPE ALL GUTTERS MIN 1/8" PER FOOT TO NEAREST DOWNSPOUT (SEE CALCS)
3. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO OBTAIN AND VERIFY THEIR 

OWN FIELD MEASUREMENTS FOR THE EXECUTION OF HIS WORK AND PRIOR TO 
FABRICATION OF THE VARIOUS COMPONENTS OF THE WORK.

4. ALL ROOF PENETRATIONS REQUIRED FOR INSTALLATION OF MECHANICAL UNITS, 
EQUIPMENT CURBS, VENTS, ETC. MUST BE DONE PER PEMB MANUFACTURER'S 
RECOMMENDATIONS TO ENSURE ALL WARRANTIES ARE MAINTAINED. PROVIDE 
FLASHING, COUNTERFLASHING, SEALANT, ETC. AS REQUIRED TO PROVIDE 
WATERPROOF CONDITIONS; TYPICAL AT ALL ROOF PENETRATIONS.

5. LOCATIONS AND QUANTITIES OF ALL VENTS, FLASHINGS, ETC. SHALL BE 
VERIFIED BY THE CONTRACTOR IN THE FIELD. DISCREPANCIES IN THE DRAWINGS 
SHALL BE BROUGHT TO THE ATTENTION OF THE CONT. PROJECT MGR. PRIOR TO 
PROCEEDING WITH WORK. PROCEDURE WITHOUT NOTIFICATION WILL BE 
CONSIDERED ACCEPTANCE OF FIELD CONDITIONS AND PART OF THE 
CONTRACTOR'S SCOPE OF WORK.

6. ALL ROOFING SYSTEMS AND COMPONENTS SHALL BE INSTALLED IN 
CONFORMANCE WITH THE GUIDELINES OF THE NATIONAL ROOFING 
CONTRACTORS' ASSOCIATION (NRCA).

7. ALL SHEET METAL WORK SHALL BE REQUIRED TO CONFORM TO THE GUIDELINES 
OF THE SHEET METAL AND AIR CONDITIONING NATIONAL ASSOCIATION 
(SMACNA).

8. ALL VERTICAL CONDUCTORS AND DOWN SPOUTS SHALL BE REQUIRED TO 
CONFORM TO THE GUIDELINES OF THE INTERNATIONAL PLUMBING CODE PER 
THE CALCULATIONS TABLE BELOW.

9. ALL WOOD BLOCKING TO BE PRESSURE TREATED BLOCKING; ALL FASTENERS TO 
BE STAINLESS STEEL.

10. DAYLIGHT DISCHARGE DOWNSPOUTS TO SURFACE; SYSTEM SEE CIVIL.

ROOF DRAINAGE CALCULATIONS

IPC 2021 (INTERNATIONAL PLUMBING CODE)

FIGURE 1106.1
100-YEAR, 1-HOUR RAINFALL (INCHES)1 FOR KODIAK, AK = APPROX. 1.28"

TABLE 1106.4
Size of vertical conductors and leaders shall be sized based on the flow rate from horizontal 
gutters or the maximum flow rate through roof drains.

LEGEND: 
RQ : SQFT OF PROJECTED ROOF AREA PER QUADRANT

TOTAL GARAGE ROOF AREA = 4,480 SF (RT)

RQ = ROOF AREA PER QUADRANT = RT / 4 = 4,480 / 4 = 1,120 SF

GALLONS PER MINUTE (GPM) = (12" X 12" X 1.28") / 231 = 
0.80 GAL/HR / 60 MIN = 0.0133 GPM

Total GPM = (RT x 0.0156) / 4 = (4,480 * 0.0133) / 4 = 14.89 gpm per DS

MIN. REQUIRED2

4" ⌀ GUTTER, SLOPE @ 1/8" / 12", W/ (2) 2" X 2" DS, EACH SIDE

MIN. PROVIDED:
5"x5" GUTTER, SLOPE @ 1/8" / 12", W/ (2) 5" X 5" DS, EACH SIDE

NOTE:

1. RAINFALL DATA GATHERED FROM NOAA ATLAS 14 POINT PRECIPTATION FREQUENCY ESTIMATES. PRECIPITATION 

FREQUENCY IS ESTIMATED WITH 90% CONFIDENCE INTERVALS. SEE ADDITIONAL INFORMATION AT 

HDSC.NWS.NOAA.GOV.

2. DIMENSIONS ARE WIDTH BY DEPTH FOR RECTANGULAR SHAPES. SINGULAR DIMENSIONS ARE DIAMETER (⌀) OF A 

SEMI CIRCLE GUTTER PROFILE.

KEYED NOTES

1

2

3

PEMB PRE-FINISHED MTL GUTTER W/ SNOW CLIPS; SEE CALCULATIONS FOR 
SIZING; SEE DETAILS FOR SNOW CLIPS.

ROOF SNOW GUARDS SECURED TO STANDING SEAM ROOF CLIPS; BOD 
ALPINE SNOWGUARDS® STANDING SEAM TWO-PIPE SNOW GUARD, MODEL 
NO. ASG4000G. SPACED AT EACH PANEL SEAM PER MANUF. INSTRUCTIONS.

PEMB PRE-FINISHED MTL DOWNSPOUTS TERMINATING AT SPLASH BLOCKS AT
GRADE; SEE CALCULATIONS FOR SIZING.

LEGEND

IRP-1: INSULATED MTL ROOF PANEL:
• MATERIAL: STEEL
• INSTALL: 36" INSULATED MTL PANEL OVER PEMB GIRTS BY 

PEMB MANUFACTURER.
• MANUF. BOD: METLSPAN®, LS-36 INSULATED METAL ROOF 

PANEL & INSULATION LINER SYSTEM
• METAL PANELS, 4" THICK R-35.9, 22 GA. G-90 STEEL
• FINISH: FLUROPON®, COLOR: HARVEST BEIGE

URP-1: UN-INSULATED MTL PANEL:
• MATERIAL: STEEL
• INSTALL: 24" STANDING SEAM MTL PANEL OVER PEMB GIRTS BY 

PEMB MANUFACTURER
• MANUF. BOD: NUCOR, CFR STANDING SEAM ROOF PANEL, 

UN-INSULATED 
• METAL PANELS, 3" THICK 24 GA. G-90 STEEL
• FINISH: MATCH IRP-1.

IRP-1

URP-1

PANEL CUTBACK (FACTORY CUT)

PURLIN. SEE STRUCT.

INSULATED METAL STANDING SEAM 
ROOF PANELS; SEE ROOF PLAN

SEAM NOTCH (FACTORY FORMED)

ENDLAP SEALANT

SEALANT

BACKUP PLATE 
(FACTORY INSTALLED)

APPROPRIATE SEALANT TOOLED 
TO FACILITATE RUNOFF

NOTES:
1. THIS DETAIL SHOULD BE USED ONLY WHERE THE DECK IS SUPPORTED BY THE ABUTTING WALL.
2. SPECIFIC FASTENING REQUIREMENTS ARE NOT INDICATED, AS THEY VARY FROM SYSTEM TO SYSTEM DEPENDING UPON PANEL 

MANUFACTURER'S REQUIREMENTS, WIND ZONE AND BUILDING CODE.
3. THIS DETAIL MAY BE USED WITH ''STARTER'' AND ''END'' PANELS.
4. REFER TO SM-13, 14, 15 IN THE SHEET METAL SECTION FOR ADDITIONAL COUNTERFLASHING OPTIONS.
5. THIS DETAIL FIXES THE PANEL IF THE ''Z'' CLOSURE IS FASTENED TO THE ROOF SUBSTRATE.

SURFACE MOUNTED SHEET 
METAL RECEIVER

REMOVABLE SHEET METAL 
COUNTERFLASHING

SHEET METAL ROOF-TO-
WALL FLASHING

''Z'' CLOSURE FASTENED AND 
SET IN SEALANT 

ARCHITECTURAL STANDING SEAM 
METAL ROOF PANEL; SEE ROOF PLAN

UNDERLAYMENT

SEAM AND PANEL 
PROFILES VARY

ROOF SUBSTRATE

SLOPE
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ROOF PLAN

KEN LOWERY
AK NO. 14640

0 4' 8' 16' 24'

1/8" = 1'-0"

3/16" = 1'-0"E1
ROOF PLAN

NTSB2
ROOF ENDLAP ISOMETRIC

NTSB1
ROOF-TO-WALL TRANSITION

N
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TH



LEVEL 1
100' - 0"

C1

A-301

B.O. ROOF
122' - 0"

T.O. ROOF PEAK
127' - 0 1/2"

B.O. LEAN-TO ENTRY ROOF
108' - 0"

IMP-1

CFIP-1

UMP-1UMP-1
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A-301

URP-1

IRP-1

URP-1
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1 63
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LEVEL 1
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B.O. ROOF
122' - 0"

T.O. ROOF PEAK
127' - 0 1/2"

B.O. LEAN-TO ENTRY ROOF
108' - 0"

C6

A-301

UMP-1

CFIP-1

IMP-1

IRP-1

URP-1
URP-1

UMP-1
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4" / 1
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LEVEL 1
100' - 0"

VA
A1

A-301 VB VC

B.O. ROOF
122' - 0"

T.O. ROOF PEAK
127' - 0 1/2"

B.O. LEAN-TO ENTRY ROOF
108' - 0"

2" / 12" 2" / 12"
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5
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4
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7
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CONC CFIP-1

URP-1

IMP-1
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2"
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LEVEL 1
100' - 0"
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A-301VBVC

B.O. ROOF
122' - 0"

T.O. ROOF PEAK
127' - 0 1/2"

B.O. LEAN-TO ENTRY ROOF
108' - 0"

2" / 12"2" / 12"

CFIP-1

IMP-1
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5 5
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UMP-1

URP-1
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P
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2'
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 0
"

T.O. LEAN-TO ENTRY ROOF
111' - 1 1/4"

2

4

2

LEGEND

IMP-1: INSULATED MTL PANEL:
• MATERIAL: STEEL
• INSTALL: 36" VERTICAL PANEL OVER PEMB GIRTS
• MANUF. BOD: VARCO PRUDEN, THERMACLAD INSULATED 
• METAL PANELS, 4" THICK R-30.89, 22 GA. G-90 STEEL
• FINISH: ARCHITECTURAL, COLOR: COOL SIERRA TAN

CFIP-1: CONCRETE-FACED INSULATION PANEL:
• MATERIAL: CONCRETE FACED INSULATION WALL PANELS
• PRODUCT: WALLGUARD, 2" THICK, MIN R-20
• INSTALL: GALVANIZED STEEL MOUNTING CLIPS TO 

CONCRETE STEM WALL
• MANUF. BOD: T-CLEAR CORPORATION
• FINISH: INTEGRATED FINISH

UMP-1: UN-INSULATED MTL PANEL:
• MATERIAL: STEEL
• INSTALL: 36" VERTICAL PANEL OVER PEMB GIRTS
• MANUF. BOD: VARCO PRUDEN, RPR WALL PANEL, 

UN-INSULATED 

• METAL PANELS, 1-3/16"" THICK 24 GA. G-90 STEEL
• FINISH: ARCHITECTURAL, COLOR: COOL SIERRA TAN

CONC: CONCRETE STEM WALL (ENTRY WAYS):
• STRUCTURAL CONCRETE STEM WALL PER STRUC DOCS.
• 2'-0" HIGH ABOVE GRADE, TYP.

GENERAL NOTES

KEYED NOTES

1

2

3

1. REFER TO STRUCTURAL DRAWINGS FOR FOUNDATIONS AND LOADS.
2. PRE-ENGINEERED METAL BUILDING (PEMB) IS BY DELEGATED DESIGN; REFER 

TO PEMB DOCUMENTS FOR ADDITIONAL DETAILS.
3. SEE ROOF PLAN FOR ROOF MATERIAL CALLOUTS
4. MANUFACTURER AND PRODUCT NAMES ARE "BASIS OF DESIGN". REFER TO 

SPECIFICATIONS FOR ADDITIONAL APPROVED MANUFACTURERS AND 
ALLOWABLE SUBSTITUTIONS. 

4

CAST-IN PLACE CONCRETE BLAST PROTECTION WALL; SEE STRUCTURAL 
DOCUMENTS FOR SIZE AND DETAILS.

WALL MOUNTED MECHANICAL UNITS; SEE MECH DOCS.

PEMB PRE-FINISHED MTL GUTTER; SEE CALCULATIONS FOR SIZING.

PEMB PRE-FINISHED MTL OPEN-FACED DOWNSPOUTS; SEE CALCULATIONS 
FOR SIZING.

ROOF SNOW GUARDS SECURED TO STANDING SEAM ROOF CLIPS; BOD 
ALPINE SNOWGUARDS® STANDING SEAM TWO-PIPE SNOW GUARD, MODEL 
NO. ASG4000G. SPACED AT EACH PANEL SEAM PER MANUF. INSTRUCTIONS.

HM PERSONNEL DOOR PER PLAN; SEE DOOR SCHEDULE

OHCD PER PLAN; SEE DOOR SCHEDULE

5

6

7

CFIP-1

IMP-1

UMP-1
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ELEVATIONS

KEN LOWERY
AK NO. 14640

0 4' 8' 16' 24'

1/8" = 1'-0"

1/8" = 1'-0"C1
EAST ELEVATION

1/8" = 1'-0"E1
WEST ELEVATION

1/8" = 1'-0"B1
NORTH ELEVATION

1/8" = 1'-0"B2
SOUTH ELEVATION



LEVEL 1
100' - 0"

C1

A-301

B.O. ROOF
122' - 0"

T.O. ROOF PEAK
127' - 0 1/2"

B.O. LEAN-TO ENTRY ROOF
108' - 0"

A-301

C4

C6

A-301

CIRCULATION FAN; SEE MECH

UNIT HEATER, TYP.; SEE MECH

HM PERSONNEL DOOR PER PLAN

OVERHEAD COILING 
DOOR (OHCD) PER PLAN

T.O. LEAN-TO ENTRY ROOF
111' - 1 1/4"

STANDING SEAM MTL ROOFING 
SYSTEM W/ INSULATION LINER 
SYSTEM AND THERMAL BREAKS; 
SEE ROOF PLAN FOR BOD.

OVERHANG
1' - 0"

ROOF EXTENSION AND 
MTL PANEL SOFFIT

F
.O

. 
W

A
LL

EXPOSED PEMB STEEL AND BACK OF 
EXTERIOR MTL PANEL; TYP.

EXTERIOR ENTRY STRUCTURE 
W/ SINGLE-SKIN MTL PANEL ON 
CONC. STEM WALL; SEE 
ELEVATIONS AND PEMB DOCS.

EXTERIOR ENTRY STRUCTURE 
W/ SINGLE-SKIN MTL PANEL ON 

CONC. STEM WALL; SEE 
ELEVATIONS AND PEMB DOCS.

ELEC. DISCONNECT; 
SEE ELEC DOCS; TYP.

LIGHTING PER 
ELEC DOCS.; TYP.

OVERHEAD COILING 
DOOR (OHCD) PER PLAN

EXTERIOR ENTRY MTL PANEL 
ROOF; SEE PEMB DOCS.

EXTERIOR ENTRY MTL PANEL 
ROOF; SEE PEMB DOCS.

PEMB STL STRUCTURAL MTL 
FRAME; SEE PEMB DOCS.; TYP.

A-391

2
Sim

VIB

100

CONT. VAPOR BARRIER UNDER 
SLAB AND AT FOOTINGS

BELOW GRADE 
INSULATION AND SHEET 
APPLIED WATERPROOFING 
TO FOUNDATION; TYP.

SLOPESLOPE

OVERHANG
1' - 0"

C6

A-301

Sim WALL MOUNTED MECHANICAL 
UNITS CENTERED ON MTL WALL 
PANEL; SEE MECH DOCS. 

WALL MOUNTED MECHANICAL 
UNITS; SEE MECH DOCS.

2' - 8 1/2"

B
.O

. U
N

IT
; T

Y
P

.

12
' -

 7
 3

/4
"

B
.O

. U
N

IT
; T

Y
P

.

12
' -

 7
 3

/4
"

R.O.
2' - 8 1/2"

R
.O

.
2'

 -
 8

 1
/2

"

B
.O

. U
N

IT
; T

Y
P

.

8'
 -

 0
"

13' - 6 1/2"

B
.O

. U
N

IT
; T

Y
P

.

8'
 -

 0
"

B
.O

. U
N

IT
; T

Y
P

.

8'
 -

 0
"

V6V1 V2 V3 V4 V5

LEVEL 1
100' - 0"

VA
A1

A-301 VB VC

B.O. ROOF
122' - 0"

T.O. ROOF PEAK
127' - 0 1/2"

B.O. LEAN-TO ENTRY ROOF
108' - 0"

2" / 12"
2" / 12"

A-301

C5

T.O. LEAN-TO ENTRY ROOF
111' - 1 1/4"

CIRCULATION FAN CENTERED 
IN BLDG; SEE MECH

HM PERSONNEL 
DOOR PER PLAN

STANDING SEAM MTL ROOFING 
SYSTEM W/ INSULATION LINER 
SYSTEM AND THERMAL BREAKS; 
SEE ROOF PLAN FOR BOD.

EXPOSED PEMB STEEL AND BACK OF 
EXTERIOR MTL PANEL; TYP.

EXTERIOR ENTRY STRUCTURE 
W/ SINGLE-SKIN MTL PANEL ON 
CONC. STEM WALL; SEE 
ELEVATIONS AND PEMB DOCS.

ELEC. DISCONNECT; 
SEE ELEC DOCS; TYP.

LIGHTING PER 
ELEC DOCS.; TYP.

OVERHEAD COILING 
DOOR (OHCD) PER PLAN

EXTERIOR ENTRY MTL PANEL 
ROOF; SEE PEMB DOCS.

OPEN BEYOND

UNIT HEATER, 
TYP.; SEE MECH

PEMB STL STRUCTURAL MTL 
FRAME; SEE PEMB DOCS.; TYP.

CONC. BLAST WALL PER 
PLAN; SEE STRUC. DOCS.

7'
 -

 0
"

VIB

100

WEST ENTRY

004

OUTDOOR GAS
STORAGE

002

EXTERIOR STORAGE TANK BEYOND; 
SEE PLANS AND MECH. DOCS.

ROOF SNOW GUARD SECURED TO 
STANDING SEAM ROOF PANEL; 
SEE ROOF PLANS AND DETAILS 

ROOF SNOW GUARD SECURED TO 
STANDING SEAM ROOF PANEL; 
SEE ROOF PLANS AND DETAILS 

PRE-FINISHED MTL SNOW 
GUTTER & DOWNSPOUT BY 

PEMB MANUF.; SEE ELEVATIONS

PRE-FINISHED MTL SNOW 
GUTTER & DOWNSPOUT BY 
PEMB MANUF.; SEE ELEVATIONS

STRUC. CONC. FOOTING; 
SEE STRUC DOCS.

STRUC. CONC. FOOTING; 
SEE STRUC DOCS.

STRUC. CONC. FOOTING; 
SEE STRUC DOCS.

CONT. VAPOR BARRIER UNDER 
SLAB AND AT FOOTINGS

BELOW GRADE 
INSULATION AND SHEET 
APPLIED WATERPROOFING 
TO FOUNDATION; TYP.

REINFORCED CONC. 
SLAB; SEE STRUC DOCS

WALL MOUNTED MECHANICAL 
UNITS; SEE MECH DOCS.; TYP.

WALL MOUNTED MECHANICAL 
UNITS; SEE MECH DOCS.
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GENERAL NOTES
1. REFER TO STRUCTURAL DRAWINGS FOR FOUNDATIONS AND LOADS.
2. PRE-ENGINEERED METAL BUILDING (PEMB) IS BY DELEGATED DESIGN; REFER 

TO PEMB DOCUMENTS FOR ADDITIONAL DETAILS.
3. SEE ROOF PLAN FOR ROOF MATERIAL CALLOUTS
4. SEE ELEVATIONS FOR EXTERIOR WALL MATERIAL CALLOUTS.

LEVEL 1
100' - 0"

T.O. ROOF PEAK
127' - 0 1/2"

VIB

100

OVERHEAD COILING 
DOOR (OHCD) PER PLAN

PEMB STL STRUCTURAL MTL 
FRAME; SEE PEMB DOCS.; TYP.

STRUC. CONC. FOOTING; 
SEE STRUC DOCS.

STANDING SEAM MTL ROOFING 
SYSTEM W/ INSULATION LINER 

SYSTEM AND THERMAL BREAKS; 
SEE ROOF PLAN FOR BOD.

INSULATED MTL PANEL; 
SEE ELEVATIONS

CONT. VAPOR BARRIER UNDER 
SLAB AND AT FOOTINGS.

SLOPE

CONC. STEM WALL; 
SEE STRUC DOCS

OVERHANG
1' - 0"

MTL PANEL FASCIA AND SOFFIT PER 
PEMB DOCS. PANEL FINISH TO MATCH

SHEET APPLIED BELOW 
GRADE WATERPROOFING

2" RIGID INSULATION @ 
R-10 MIN; EXTEND TO 

BOTTOM OF FOOTING TYP.

PEMB STRUC. STL CONC. 
PEDESTAL; SEE STRUC DOCS

REINFORCED CONC. 
SLAB; SEE STRUC DOCS

INFILL BATT 
INSULATION; TYP.

V1

LEVEL 1
100' - 0"

VC

B.O. ROOF
122' - 0"

2" / 12"

PEMB STL STRUCTURAL MTL 
FRAME; SEE PEMB DOCS.; TYP.

STRUC. CONC. FOOTING; 
SEE STRUC DOCS.

STANDING SEAM MTL ROOFING 
SYSTEM W/ INSULATION LINER 
SYSTEM AND THERMAL BREAKS; 
SEE ROOF PLAN FOR BOD.

INSULATED MTL PANEL; 
SEE ELEVATIONS

CONT. VAPOR 
BARRIER UNDER SLAB 

AND AT FOOTINGS.

SHEET APPLIED BELOW 
GRADE WATERPROOFING

2" RIGID INSULATION @ 
R-10 MIN; EXTEND TO 
BOTTOM OF FOOTING TYP.

VIB

100

WEST ENTRY

004

PRE-FINISHED MTL SNOW 
GUTTER & DOWNSPOUT BY 
PEMB MANUF.; SEE ELEVATIONS

CONC. STEM WALL W/ CONC. 
FACED RIGID INSULATION; 
SEE DETAILS & STRUC DOCS

PEMB STRUC. STL CONC. 
PEDESTAL; SEE STRUC DOCS

REINFORCED CONC. 
SLAB; SEE STRUC DOCS

LEAN-TO ENTRY ROOF 
STRUCTURE; SEE 
ELEVATIONS AND PLANS

WALL MOUNTED UNIT 
HEATERS; SEE MECH; TYP.

ROOF SNOW GUARD SECURED TO 
STANDING SEAM ROOF PANEL; 
SEE ROOF PLANS AND DETAILS 

WALL MOUNTED MECHANICAL 
UNITS; SEE MECH DOCS.

LEVEL 1
100' - 0"

VB

B.O. LEAN-TO ENTRY ROOF
108' - 0"

T.O. LEAN-TO ENTRY ROOF
111' - 1 1/4"

4" / 1
2"

INSULATED MTL PANEL 
BEYOND; SEE ELEVATIONS

CONC. STEM WALL; 
SEE STRUC DOCS

REINFORCED CONC. 
SLAB; SEE STRUC DOCS

HM PERSONNEL 
DOOR PER PLAN

SINGLE SKIN MTL 
PANEL ON STL GIRT 
PER PEMB MANUF.

CONC. STEM WALL W/ CONC. 
FACED RIGID INSULATION; 
SEE DETAILS & STRUC DOCS

PRE-FINISHED MTL SNOW 
GUTTER & DOWNSPOUT BY 

PEMB MANUF.; SEE ELEVATIONS
NORTH ENTRY

001

SINGLE MTL PANEL ON MTL 
GIRT LEAN-TO ENTRY ROOF 

STRUCTURE PER PEMB MANUF.; 
SEE ELEVATIONS AND PLANS

SINGLE SKIN MTL PANEL 
FASCIA TO MATCH WALL 
PER PEMB MANUF.
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BUILDING
SECTIONS

KEN LOWERY
AK NO. 14640

0 2' 4' 8' 12'

1/4" = 1'-0"

1/4" = 1'-0"A1
BUILDING SECTION E/W

1/4" = 1'-0"C1
BUILDING SECTION N/S

3/8" = 1'-0"C4

TYPICAL EXTERIOR
WALL SECTION N/S

0 2' 4' 6' 8'

3/8" = 1'-0"

3/8" = 1'-0"C5

TYPICAL EXTERIOR
WALL SECTION E/W

3/8" = 1'-0"C6

TYPICAL ENTRY
LEAN-TO WALL SECTION



INSULATED METAL WALL 
PANELS; SEE ROOF PLAN

INSULATED METAL ROOF 
PANELS; SEE ROOF PLAN

CONT ANGLE (REF 
STRUCT)

EXTENDED JOIST END; SEE 
PEMB MANUF. DOCUMENTS

GALV STL SPACERS & PRE-
FINISHED GALV STL CRADLES 
WITH @ 48" OC STGRD MAX.

PT 2x NAILER

PREFINISHED STEEL GUTTER AND 
DOWNSPOUT. SEE PLAN FOR SIZE 
AND LOCATION.

TPO FLASHING PREFINISHED METAL DRIP EDGE 

GASKETED FASTENERS

LOOSE FILL 
INSULATION

SNOW GUTTER STRAP; 
LOCATE @ 24" O.C.; TYP.

MASTIC TAPE

SNOW GUTTER CAP @ 
EACH END OF GUTTER

INSULATED METAL STANDING SEAM 
ROOF PANELS; SEE ROOF PLAN

SPRAY FOAM 
INSULATION

INSULATED METAL 
WALL PANEL

SEALANT TAPE

SEALANT TAPE

EDGE TRIM

Z-CLOSURE

PANEL CLIP 
AND FASTENER

CONTINUOUS BUTYL 
SEALANT AS AN 
INTEGRAL AIR BARRIER.

ROOF INSULATION 
LINER SYSTEM

UN-INSULATED METAL 
WALL PANELS

UN-INSULATED METAL 
ROOF PANELS

CONT ANGLE 
(REF STRUCT)

EXTENDED JOIST END; SEE 
PEMB MANUF DOCUMENTS

PT 2x NAILER

TPO FLASHING 

PREFINISHED METAL 
DRIP EDGE 

GASKETED 
FASTENERS

SPRAY FOAM INSULATION

INSULATED METAL 
STANDING SEAM ROOF 
PANELS; SEE ROOF PLAN

PANEL CLIP

INTERIOR RIDGE TRIM

CONTINUOUS BUTYL SEALANT 
AS AIR BARRIER.

CLIP FASTENERS

CLIP SEALANT

RIDGE TRIM

Z CLOSURE

SEALANT TAPE

THERMAL BREAK 
PER PEMB MANUF.

PRE-FINISHED 24GA MIN GUTTER 
STRAP; BY PEMB MANUF.

PRE-FINISHED OPEN-FACED
DOWNSPOUT 24GA BY PEMB MANUF. 
SEE ROOF PLAN AND SPECIFICATIONS 

1/2" AIR GAP SPACE

INSULATED METAL WALL 
PANELS BY PEMB MANUF

THROUGH FASTENERS TO GIRT

INSULATED METAL WALL PANELS

INSULATED SLAT OVERHEAD 
COILING DOOR ASSEMBLY

WEATHER SEAL

STANDARD DOOR GUIDE 
ASSEMBLY PER MFR.

PREFINISHED BASE TRIM

CONT. SEALANT

PAINTED STEEL GIRT 
(REF STRUCT)

O
P

E
N

IN
G

 H
E

IG
H

T

CHANNEL TO SUPPORT DOOR COIL 
HOOD FOR OPENING WIDTHS 
GREATER THEN 14'. COORDINATE 
WITH DOOR MFR. AND PEMB MFR

PAINTED STEEL CHANNEL 
JAMB (SEE PEMB MANUF)

CONTINUOUS WEATHER STRIP 

PREFINISHED JAMB 
TRIM PER IMP MANUF.

INSULATED METAL 
WALL PANELS

INSULATED SLAT
COILING DOOR CURTAIN

DOOR GUIDE (BY DOOR MFR)

BOLLARD (WHERE 
SHOWN ON PLAN)

EXTERIOR

INTERIOR

1'
 -

 0
"

CONCRETE SLAB ON GRADE

BOTTOM BAR WITH SEAL

SLOPE

L 2x2x1/4 TO FORM 3/4" 
SLAB STEP. COORDINATE 
WITH DOOR MFR

3/
4"

OHCD HEAD
DH-2

OHCD JAMB
DJ-2

OHCD SILL
DS-2

CONC. STEM WALL; 
SEE ELEVATIONS & 
STRUC DOCS

INTERIOREXTERIOR

INTERIOREXTERIOR

THERMAL BREAK BY DOOR MANUF.

R-10 RIGID INSULATION

INSULATION BLANKET 
INFILL IN GAP BEHIND DOOR 

AS A THERMAL BREAK

HOLLOW METAL 
FRAME, PAINTED 

FACTORY INSULATED 
METAL PANEL

CONTINUOUS SEALANT 
AND BACKER ROD

DOOR PER SCHEDULE

FORMED METAL TRIM

WEEP HOLES

CONTINUOUS SEALANT AND 
BACKER ROD; BOTH SIDES

(3) JAMB ANCHORS 
EACH SIDE

HOLLOW METAL 
FRAME, PAINTED

FACTORY INSULATED 
METAL PANEL

STEEL FRAME 

FORMED METAL JAMB TRIM

CONTINUOUS SEALANT AND 
BACKER ROD- EACH SIDE

(3) JAMB ANCHORS 
EACH SIDE

HOLLOW METAL 
FRAME, PAINTED

STEEL FRAME

R-10 RIGID INSULATION

ACCESSIBLE THRESHOLD 
SET IN SEALANT

EXTERIOR SLAB

CONCRETE SLAB, 
FINISH PER SCHEDULE

CONTINUOUS SEALANT

SLOPE

HM DOOR SILL
DS-1

HM DOOR JAMB
DJ-1a

HM DOOR JAMB
DJ-1b

CONC. FACED 2" RIGID INSULATION; 
BOD: WALLGUARD W/ CAP FLASHING

FORMED METAL JAMB TRIM

HM DOOR HEAD
DH-1

INTERIOR EXTERIOR

INTERIOR EXTERIOR

EXTERIOR

INTERIOR

TRIM FASTENERS

INSULATED METAL 
WALL PANELS

PREFINISHED OUTSIDE 
CORNER  FLASHING

FASTENER THRU PANEL

INTERIOR 
CORNER TRIM

SUPPORTING FRAME

BLDG EXTERIOR

BLDG INTERIOR

INSULATED METAL 
WALL PANELS

SEALANT TAPE

LOOSE FILL INSULATION

THERMAL BREAK CUT

INSULATED METAL WALL 
PANELS

PIPE

RUBBERIZED BOOT FLASHING 
(SET IN SEALANT)

GASKETED FASTENERS AS 
SPECIFIED BY BOOT 
MANUFACTURER

STAINLESS STEEL 
CLAMPING RING

BLDG EXTERIORBLDG INTERIOR

INSULATION INFILL 
AROUND PIPE AT 

OPENING. SEAL W/ 
CONTINUOUS BACKER 

ROD AND SEALANT 

4"
 M

IN
IM

U
M

1" MAX

INSULATED METAL PANELS

CONTINUOUS SEALANT 
AND BACKER ROD

METAL HOOD MATCH 
METAL PANEL SYSTEM

METAL HOOD

MECH PIPING W/ PIPE 
INSUL (REF MECH)

INSULATED METAL 
WALL PANELS

CONTINUOUS SEALANT

PREFINISHED LOUVER, 
BASIS OF DESIGN:
ESD-365D BY GREENHECK®

PREFINISHED 
METAL TRIM

STEEL GIRT 
(REF STRUC)

PANEL FASTENER

DAMPER (REF MECH)

PREFINISHED 
METAL JAMB TRIM

PREFINISHED 
METAL SILL TRIM

INSULATED METAL 
WALL PANELS

STEEL GIRT 
(REF STRUC)

ALUMINUM ANGLE 
(BY LOUVER MFR)

PREFINISHED LOUVER, 
BASIS OF DESIGN:
ESD-365D BY GREENHECK®

PREFINISHED LOUVER, 
BASIS OF DESIGN:
ESD-365D BY GREENHECK®

DAMPER (REF MECH)

LOUVER JAMB
LJ-1

LOUVER HEAD
LH-1

LOUVER HEAD
LS-1

INSULATED METAL 
WALL PANELS

DAMPER (REF MECH)

BASE FLASHING

STEEL ANGLE, 
(SEE STRUCT) 
SET IN SEALANT 

PANEL CLIP WITH FASTENER 

SEALANT BOTH 
SIDES OF TRIM

PRE-FORMED MTL 
BASE 'J' TRIM

CONT. 1/2" 
PVC PIPE 

2" CONCRETE FACED RIGID 
INSULATION WALL PANELS, 

ALIGNED TO FACE OF IMP 
ABOVE. BASIS OF DESIGN: 

WALLGUARD, MIN R-20. INSTALL 
PER MANUF. INSTRUCTIONS

MANUF. STANDARD 
MTL CAP FLASHING

SHEET APPLIED WATERPROOFING, 
WRAPPED AND TERMINATED AT 

TOP OF CONC CURB.

CONC. CURB 
PER STRUC.

CONCRETE FILLED 6" DIA 
SCH. 40 GALV. PIPE 

GRADE OR PAVEMENT

3000 PSI CONC. 

DOME CONCRETE FILL

4‘
-0

"
4‘

-6
"

1' - 0"

6"

NOTE:
PAINT INTERIOR & EXTERIOR 
BOLLARDS SAFETY YELLOW 
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DETAILS

KEN LOWERY
AK NO. 14640

3" = 1'-0"D1
ROOF GUTTER @ IMP WALL

3" = 1'-0"D2
ROOF RAKE EDGE AT IMP

3" = 1'-0"C2
ROOF EDGE @ MTL PANEL WALL

3" = 1'-0"D4
PEMB IMP RIDGE

3" = 1'-0"C1
DOWNSPOUT ON METAL PANEL

1 1/2" = 1'-0"A5
OHC DOOR IMP DETAILS

3" = 1'-0"A4
DOOR IN CONC./IMP

0 1/2' 1' 1 1/2' 2'

1 1/2" = 1'-0"

0 3" 6" 9" 12"

3" = 1'-0"

6" = 1'-0"C4
IMP OUTSIDE CORNER

3" = 1'-0"B2
IMP PIPE PENETRATION

6" = 1'-0"B1
SMALL PIPE PENETRATION

0 1" 2" 4" 6"

6" = 1'-0"

3" 5"

1 1/2" = 1'-0"D5
LOUVER IN IMP

6" = 1'-0"A2
IMP TO CURB DETAIL

1" = 1'-0"A1
PIPE BOLLARD 'PB'
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