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SECTION 011000 - SUMMARY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Project information. 
2. Work covered by Contract Documents. 
3. Access to site. 
4. Work restrictions. 
5. Specification and Drawing conventions. 

1.3 PROJECT INFORMATION 

A. Project Identification: UCCS Cybersecurity and Space Ecosytem Expansion 

1. Project Location: 3650 North Nevada Avenue, Colorado Springs, Colorado 80907. 

B. Owner: University of Colorado, Colorado Springs, 1420 Austin Bluffs Parkway, Colorado Springs, 
Colorado 80918 

C. Architect: SmithGroup, 899 Logan Street, Suite 508, Denver, Colorado, 80203 

1.4 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Work of Project is defined by the Contract Documents and includes the following: 

1. Work under this contract includes all materials, equipment and labor necessary to complete the 
work indicated on the drawings, described in specifications, and addenda. 

2. Refer to the Project Description in the Advertisement for Bids.  

B. Type of Contract: 

1. Project will be constructed under a single prime contract. 

1.5 OWNER FURNISHED CONTRACTOR INSTALLED   Delta 1 

A. Owner furnished materials from Owner storage to include: 
1. Ceramic Tile 
2. Acoustical Ceiling Panels (ACT) 
3. Rubber wall base 
4. Carpet tile 
5. Paint 
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1.6 ACCESS TO SITE 

A. Use of Site: Limit use of Project site to areas within the Contract limits indicated. Do not disturb portions 
of Project site beyond areas in which the Work is indicated. Coordinate all site and building access issues 
including lay down areas, parking, and security, with the Owner. 

1. Limits: Confine construction operations to construction limits shown. 
2. Driveways, Walkways and Entrances: Keep driveways loading areas, and entrances serving 

premises clear and available to Owner, Owner's employees, and emergency vehicles at all times. 
Do not use these areas for parking or for storage of materials. 

a. Schedule deliveries to minimize use of driveways and entrances by construction operations. 
b. Schedule deliveries to minimize space and time requirements for storage of materials and 

equipment on-site. 

B. Condition of Existing Grounds: Maintain portions of existing grounds, landscaping, and hardscaping 
affected by construction operations throughout construction period. Repair damage caused by 
construction operations. 

1.7 WORK RESTRICTIONS 

A. Work Restrictions, General: Comply with restrictions on construction operations. 

1. Comply with limitations on use of public streets and with other requirements of authorities having 
jurisdiction. 

B. On-Site Work Hours: Limit work in the existing building to 7:00 am to 10:00 PM, unless otherwise 
indicated.  

C. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or others 
unless permitted under the following conditions and then only after providing temporary utility services 
according to requirements indicated: 

1. Notify Owner not less than two days in advance of proposed utility interruptions. 
2. Obtain Owner's written permission before proceeding with utility interruptions. 
3. Limit construction activity to between the hours of 7:00 am and 10:00 pm. 

D. Noise, Vibration, and Odors: Coordinate operations that may result in high levels of noise and vibration, 
odors, or other disruption to Owner occupancy with Owner. The existing building is occupied, carry out 
such activities outside of normal business hours. 

1. Notify Owner not less than two days in advance of proposed disruptive operations. 
2. Obtain Owner's written permission before proceeding with disruptive operations. 

E. Nonsmoking Building: Smoking is not permitted within the building or within 25 feet of entrances, 
operable windows, or outdoor-air intakes. 

F. Restricted Substances: Use of tobacco products and other controlled substances on Project site is not 
permitted. 

G. Employee Identification: Provide identification tags for Contractor personnel working on Project site. 
Require personnel to use identification tags at all times. 

http://www.arcomnet.com/sustainable_design.aspx?topic=114
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H. Employee Screening: Comply with Owner's requirements for drug and background screening of 
Contractor personnel working on Project site. 

1. Maintain list of approved screened personnel with Owner's representative. 

I. COVID-19 

1. The building and site at large: Cybersecurity is an occupied UCCS facility. All contractors, 
vendors, and visitors coming to the building at large (outside of the construction boundary) are 
required to follow UCCS protocol for visiting the site. Refer to Tools & Resources | COVID-19 
(uccs.edu). These rules cover mask wearing, social-distancing, and a daily health check for 
visiting the site. These rules follow CDC, State and local health guidelines and are subject to 
change. Contractors are responsible for compliance with current requirements. 

2. Within the construction boundary: The Contractor is responsible for their own COVID-19 
screening and safety protocol. This protocol shall follow CDC, State, and local health official 
guidelines. Please note the following: 
a. Coordinate Contractor COVID-related operations with the UCCS Project Manager. 
b. Any additional costs that might be incurred for COVID-related expenses as CDC, State, 

and local guidelines or requirements change will not be eligible for additional 
compensation. Similarly, any costs for disruptions to labor, additional supervision, changes 
to personnel, etc. are the responsibility of the Contractor and are not eligible for additional 
compensation. 

c. Report any positive COVID-19 tests to the UCCS Project Manager and cooperate with El 
Paso County Health Department and UCCS contact tracing operations. 

1.8 SPECIFICATION AND DRAWING CONVENTIONS 

A. Specification Content: The Specifications use certain conventions for the style of language and the 
intended meaning of certain terms, words, and phrases when used in particular situations. These 
conventions are as follows: 

1. Imperative mood and streamlined language are generally used in the Specifications. The words 
"shall," "shall be," or "shall comply with," depending on the context, are implied where a colon (:) 
is used within a sentence or phrase. 

2. Specification requirements are to be performed by Contractor unless specifically stated otherwise. 

B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work of all 
Sections in the Specifications. 

C. Drawing Coordination: Requirements for materials and products identified on Drawings are described in 
detail in the Specifications. One or more of the following are used on Drawings to identify materials and 
products: 

1. Terminology: Materials and products are identified by the typical generic terms used in the 
individual Specifications Sections. 

2. Abbreviations: Materials and products are identified by abbreviations published as part of the U.S. 
National CAD Standard and scheduled on Drawings. 

3. Keynoting: Materials and products are identified by reference keynotes referencing Specification 
Section numbers found in this Project Manual. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 
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SECTION 035416 - HYDRAULIC CEMENT UNDERLAYMENT   Delta 1 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Polymer-modified, self-leveling, hydraulic cement underlayment for application below interior 
floor coverings. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Hydraulic cement underlayment. 
2. Reinforcement. 
3. Primer. 
4. Surface sealer. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: Installer who is approved by manufacturer for application of underlayment 
products required for this Project. 

1.5 FIELD CONDITIONS 

A. Environmental Limitations: Comply with manufacturer's written instructions for substrate temperature, 
ventilation, ambient temperature and humidity, and other conditions affecting underlayment performance. 

1. Place hydraulic cement underlayments only when ambient temperature and temperature of 
substrates are between 50 and 80 deg F. 

PART 2 - PRODUCTS 

2.1 HYDRAULIC CEMENT UNDERLAYMENTS 

A. Hydraulic Cement Underlayment: Polymer-modified, self-leveling, hydraulic cement product that can be 
applied in minimum uniform thickness of 1/4 inch and that can be feathered at edges to match adjacent 
floor elevations. 

1. 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: 

a. ARDEX Americas. 
b. Laticrete International, Inc. 

http://www.specagent.com/LookUp/?ulid=1250&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123457153173&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457153182&mf=04&src=wd
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c. MAPEI Corporation. 

2. Cement Binder: ASTM C150/C150M, portland cement, or hydraulic or blended hydraulic cement 
as defined by ASTM C219. 

3. Compressive Strength: Not less than 4000 psi at 28 days when tested according to 
ASTM C109/C109M. 

4. Underlayment Additive: Resilient-emulsion product of underlayment manufacturer, formulated for 
use with underlayment when applied to substrate and conditions indicated. 

B. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch; or coarse sand as recommended by 
underlayment manufacturer. 

1. Provide aggregate when recommended in writing by underlayment manufacturer for underlayment 
thickness required. 

C. Water: Potable and at a temperature of not more than 70 deg F. 

D. Reinforcement: For underlayment applied to wood substrates, provide galvanized metal lath or other 
corrosion-resistant reinforcement recommended in writing by underlayment manufacturer. 

E. Primer: Product of underlayment manufacturer recommended in writing for substrate, conditions, and 
application indicated. 

1. VOC Content: Provide coating with VOC content of 200 g/L or less. 

F. Surface Sealer: Designed to reduce porosity as recommended by manufacturer for type of floor covering 
to be applied to underlayment. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare and clean substrate according to manufacturer's written instructions. 

1. Treat nonmoving substrate cracks according to manufacturer's written instructions to prevent 
cracks from telegraphing (reflecting) through underlayment. 

2. Fill substrate voids to prevent underlayment from leaking. 

B. Concrete Substrates: Mechanically remove, according to manufacturer's written instructions, laitance, 
glaze, efflorescence, curing compounds, form-release agents, dust, dirt, grease, oil, and other 
contaminants that might impair underlayment bond. 

1. Moisture Testing: Perform tests so that each test area does not exceed 200 sq. ft. , and perform no 
fewer than three tests in each installation area and with test areas evenly spaced in installation 
areas. 

a. Anhydrous Calcium Chloride Test, ASTM F1869. Proceed with installation only after 
substrates do not exceed a maximum moisture-vapor-emission rate of 3 lb of water/1000 
sq. ft. in 24 hours. 

b. Relative Humidity Test: Using in situ probes, ASTM F2170. Proceed with installation only 
after substrates have a maximum 75 percent relative humidity level measurement, or as 
recommended by hydraulic cement underlayment manufacturer. 

http://www.specagent.com/LookUp/?uid=123457153180&mf=04&src=wd
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C. Wood Substrates: Mechanically fasten loose boards and panels to eliminate substrate movement and 
squeaks. Sand to remove coatings that might impair underlayment bond and remove sanding dust. 

1. Install underlayment reinforcement recommended in writing by manufacturer. 

D. Nonporous Substrates: For ceramic tile, quarry tile, and terrazzo substrates, remove waxes, sealants, and 
other contaminants that might impair underlayment bond, and prepare surfaces according to 
manufacturer's written instructions. 

E. Adhesion Tests: After substrate preparation, test substrate for adhesion with underlayment according to 
manufacturer's written instructions. 

3.2 INSTALLATION 

A. Mix and install underlayment components according to manufacturer's written instructions. 

1. Close areas to traffic during underlayment installation and for time period after installation 
recommended in writing by manufacturer. 

2. Coordinate installation of components to provide optimum adhesion to substrate and between 
coats. 

3. At substrate expansion, isolation, and other moving joints, allow joint of same width to continue 
through underlayment. 

B. Apply primer over prepared substrate at manufacturer's recommended spreading rate. 

C. Install underlayment to produce uniform, level surface. 

1. Install a final layer without aggregate to product surface. 
2. Feather edges to match adjacent floor elevations. 

D. Cure underlayment according to manufacturer's written instructions. Prevent contamination during 
installation and curing processes. 

E. Do not install floor coverings over underlayment until after time period recommended in writing by 
underlayment manufacturer. 

F. Apply surface sealer at rate recommended by manufacturer. 

G. Remove and replace underlayment areas that evidence lack of bond with substrate, including areas that 
emit a "hollow" sound when tapped. 

3.3 INSTALLATION TOLERANCES 

A. Finish and measure surface, so gap at any point between gypsum cement underlayment surface and an 
unleveled, freestanding, 10-foot- long straightedge resting on two high spots and placed anywhere on the 
surface does not exceed 1/8 inch. 

END OF SECTION  
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SECTION 086300 - METAL-FRAMED SKYLIGHTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes fixed skylights with metal framing.  Delta 1 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes for metal-framed skylights. 

2. Motors: Show nameplate data, power requirements, ratings, characteristics, and mounting 
arrangements.   Delta 1 

B. Shop Drawings: For metal-framed skylights. 

1. Include plans, elevations, sections, and attachment details. 
2. Indicate structural loadings and reactions to be transmitted to supporting curbs. 
3. Include details of provisions for assembly expansion and contraction and for draining moisture 

within the assembly to the exterior. 
4. Include full-size isometric details of each vertical-to-horizontal intersection of assembly, showing 

the following: 

a. Joinery including concealed welds. 
b. Anchorage. 
c. Expansion provisions. 
d. Glazing. 
e. Flashing and drainage. 

5. Manual Operators: Show locations, mounting, and details for installing operator 
components and controls.  Delta 1 

C. Samples for Initial Selection: For units with factory-applied finishes. 

D. Samples for Verification: For each type of exposed finish required, in manufacturer's standard sizes. 

E. Fabrication Sample: Of each framing intersection of assemblies, made from 12-inch lengths of full-size 
components and showing details of the following: 
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1. Joinery including concealed welds. 
2. Anchorage. 
3. Expansion provisions. 
4. Glazing. 
5. Flashing and drainage. 

F. Delegated-Design Submittal: For metal-framed skylights indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified professional 
engineer responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Compatibility and Adhesion Test Reports: For structural-sealant-glazed skylights, test reports from 
sealant manufacturer indicating that joint sealants have been tested for each material that will come in 
contact with sealants. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For metal-framed skylights to include in maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: Manufacturer's authorized representative who is trained and approved for 
installation of metal-framed skylights required for this Project. 

B. Provide the following upon request: 

1. Qualification Data: For Installer. 
2. Product Test Reports: For metal-framed skylights, for tests performed by a qualified testing 

agency. 
3. Field quality-control reports. 

C. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic 
effects and set quality standards for fabrication and installation. 

1. Build mockup of typical metal-framed skylights as shown on Drawings. 
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. 
3. Subject to compliance with requirements, approved mockups may become part of the completed 

Work if undisturbed at time of Substantial Completion. 

1.8 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of metal framed skylights 
that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 
b. Noise or vibration caused by thermal movements. 
c. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 
d. Adhesive or cohesive sealant failures. 
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e. Water leakage. 

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

B. Special Aluminum-Finish Warranty: Manufacturer agrees to repair or replace components on which 
finishes fail within specified warranty period. Warranty does not include normal weathering. 

1. Failures include, but are not limited to, checking, crazing, peeling, chalking, and fading of 
finishes. 

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

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality 
Requirements," to design metal-framed skylights. 

B. Structural Loads: As indicated on Drawings. 

C. Live Load for Framing Members: 

1. Maintenance equipment:  Simultaneously resist a concentrated window washer or maintenance 
platform thrust on the framing member of 200 pounds (445 newtons) in plane lateral load, at any 
location, without damage or failure and with no permanent distortion of wall or its components. 

D. Deflection of Framing Members: At design wind pressure, as follows: 

1. Deflection Normal to Glazing Plane: Limited to edge of glass in a direction perpendicular to glass 
plane not exceeding L/175 of the glass edge length for each individual glazing lite or an amount 
that restricts edge deflection of individual glazing lites to 3/4 inch, whichever is less. 

2. Deflection Parallel to Glazing Plane: Limited to amount not exceeding that which reduces glazing 
bite to less than 75 percent of design dimension and that which reduces edge clearance between 
framing members and glazing or other fixed components to less than 1/8 inch. 

E. Lateral Bracing of Framing Members: Compression flanges of flexural members are laterally braced by 
cross members with minimum depth equal to 50 percent of flexural member that is braced. Glazing does 
not provide lateral support. 

F. Structural-Test Performance: Metal-framed skylights tested according to ASTM E 330, as follows: 

1. When tested at positive and negative wind-load design pressures, assemblies do not evidence 
deflection exceeding specified deflection limits. 

2. When tested at 150 percent of positive and negative wind-load design pressures, assemblies, 
including anchorage, do not evidence material failures, structural distress, and permanent 
deformation of main framing members exceeding 0.2 percent of span. 

3. Test Durations: As required by design wind velocity, but not less than 10 seconds. 

G. Air Infiltration: Metal-framed skylights with maximum air leakage through fixed glazing and framing 
areas of 0.06 cfm/sq. ft. of when tested according to ASTM E 283 at a minimum static-air-pressure 
difference of 6.24 lbf/sq. ft.. 
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H. Water Penetration under Static Pressure: Metal-framed skylights that do not evidence water penetration 
through fixed glazing and framing areas when tested according to ASTM E 331 at a minimum 
static-air-pressure difference of 20 percent of positive wind-load design pressure, but not less than 6.24 
lbf/sq. ft.. 

I. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes. 

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces. 

J. Condensation Resistance: Metal-framed skylights with fixed glazing and framing areas having 
condensation-resistance factor (CRF) of not less than 53 when tested according to AAMA 1503. 

1. Haze Factor: Greater than 90 percent when tested according to ASTM D 1003. 

K. Condensation Resistance:   
1. Design skylight and its components to not develop any visible interior condensation on framing 

members or glazing. 
2. Thermal performance will be verified during mockup testing. 
3. Provide independent laboratory test reports based on AAMA 1503, confirming skylight system 

performance to at least the above criteria. 
4. If independent laboratory test reports are unavailable to verify thermal performance, provide 

computer analysis using THERM 5 and Windows 5 software as developed by Lawrence Berkeley 
National Laboratory.  Include in the analysis at least all principle mullions for vision lights and 
spandrel areas. 

L. Energy Performance: Provide metal-framed skylights with performance properties specified, as indicated 
in manufacturer's published test data, based on procedures indicated below and certified and labeled 
according to NFRC: 

1. Thermal Transmittance (U-Factor): Fixed glazing and framing areas shall have U-factor of not 
more than 0.33 Btu/sq. ft. x h x deg F as determined according to NFRC 100. 

2. Solar Heat Gain Coefficient: Fixed glazing and framing areas shall have a solar heat gain 
coefficient of no greater than 0.25 as determined according to NFRC 200. 

M. 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. 

2.2 METAL-FRAMED SKYLIGHTS 

A. Metal-Framed Skylights: Glazed skylight assemblies supported by aluminum framing. 
1. 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: 

a. Velux-America Inc., “Custom Modular Skylight, Longlight”. 

B. Aluminum Framing Systems: Manufacturer's standard extruded-aluminum members of thickness required 
and reinforced as required to support imposed loads. 

C. Operable Systems: Equip operable metal-framed skylights with manufacturer's standard hinges, 
chain-driven operating hardware, and weather-sealing gaskets.  Delta 1 

http://www.specagent.com/LookUp/?ulid=5745&mf=04&src=wd
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1. Motor Operator: Manufacturer's standard electronic control, including switch, transformer, 
low-voltage motor, cover, and mounting hardware. 

a. Provide motor of size and capacity recommended by metal-framed skylight 
manufacturer to suit metal-framed skylight indicated. 

b. Rain Sensors: Provide rain sensor that automatically closes operable unit when water 
is detected. 

c. Remote Control: Provide motor operator with portable remote-control device. Delta 1 

D. Pressure Caps: Manufacturer's standard aluminum components that mechanically retain glazing. 

1. Include snap-on aluminum trim that conceals fasteners. 

E. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with nonstaining, 
nonferrous shims for aligning skylight components. 

F. Fasteners and Accessories: Manufacturer's standard, corrosion-resistant, nonstaining, nonbleeding 
fasteners and accessories compatible with adjacent materials. 

1. At pressure caps, use ASTM A 193/A 193M stainless-steel screws. 
2. Use self-locking devices where fasteners are subject to loosening or turning out from thermal and 

structural movements, wind loads, or vibration. 
3. Reinforce members as required to receive fastener threads. 
4. Use exposed fasteners with countersunk Phillips screw heads, fabricated from Series 300 stainless 

steel. 

G. Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or steel inserts complying 
with ASTM A 123/A 123M or ASTM A 153/A 153M requirements. 

H. Anchor Bolts: ASTM A 307, Grade A, galvanized steel. 

I. Concealed Flashing: Manufacturer's standard, corrosion-resistant, nonstaining, nonbleeding flashing 
compatible with adjacent materials. 

J. Exposed Flashing and Closures: Manufacturer's standard aluminum components not less than  0.060 inch 
thick. 

1. Sealant shall have a VOC content of 250 g/L or less. 
2. Sealant shall comply with the testing and product requirements of the California Department of 

Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical 
Emissions from Indoor Sources Using Environmental Chambers." 

2.3 GLAZING 

A. Glazing: Manufacturer's standard triple-glazed, laminated, low-e insulated glazing units. 

B. Glazing Gaskets: Manufacturer's standard sealed-corner pressure-glazing system of black, resilient 
elastomeric glazing gaskets, setting blocks, and shims or spacers. 

C. Spacers and Setting Blocks: Manufacturer's standard elastomeric types. Glazing Sealants: As 
recommended in writing by manufacturer. 
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1. Sealant shall have a VOC content of 250 g/L or less. 
2. Sealant shall comply with the testing and product requirements of the California Department of 

Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical 
Emissions from Indoor Sources Using Environmental Chambers." 

2.4 FABRICATION 

A. Where practical, fit and assemble metal-framed skylights in manufacturer's plant. To ensure proper 
assembly at Project site, clearly identify work that cannot be permanently factory assembled before 
shipment. 

B. Fabricate aluminum components that, when assembled, have the following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Internal guttering systems or other means to drain water passing joints and moisture migrating 

within skylight to exterior. 
4. Physical and thermal isolation of glazing from framing members. 
5. Accommodations for thermal and mechanical movements of glazing and framing to maintain 

required glazing edge clearances. 

C. Fabricate aluminum sill closures with weep holes and for installation as continuous component. 

D. Reinforce aluminum components as required to receive fastener threads. 

E. After fabrication, clearly mark components to identify their locations in Project according to Shop 
Drawings. 

F. Glazing System: 
1. Provide conventional glazing system that incorporates the use of pressure bars at all framing 

members. 

G. Glazing: 
1. Key continuous glazing strips to glazing surfaces of rafters, hip sections, cross bars and pressure 

bars, and to bottom of curb bar. Set glazing strips back to form a recess to receive 'wet' sealant. 
2. Locate and size extruded elastomeric setting blocks and spacers in accordance with the glazing 

manufacturer’s recommendations. At no point shall the glazing come in contact with the skylight 
frame or fasteners. 

3. Provide exterior glazing seal consisting of a continuous elastomeric spacer with a minimum 
3/16-inch continuous silicone sealant joint. 

4. Skylights shall be factory-glazed. 

H. Pressure Bars: 
1. For glazing systems with pressure bars, provide concealed, bolted or screwed, extruded aluminum 

pressure bars and snap-on covers with no exposed fasteners on the top side of skylight.   
2. Minimum thickness of snap-on cover: 0.094 inch (2.39 mm). 

I. Flashing: 
1. Miter and weld corners of perimeter flashing or form the corners in one piece. Design bottom edge 

of cant flashing to be folded over and held against concrete surface by continuous aluminum cleat 
nailed to wood blocking. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

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

3.2 INSTALLATION 

A. General: Comply with manufacturer's written instructions. 

1. Do not install damaged components. 
2. Fit joints between aluminum components to produce hairline joints free of burrs and distortion. 
3. Rigidly secure nonmovement joints. 
4. Install anchors with separators and isolators to prevent metal corrosion and electrolytic 

deterioration and to prevent impeding movement of moving joints. 
5. Seal joints watertight unless otherwise indicated. 

B. Metal Protection: Where aluminum will contact dissimilar materials, protect against galvanic action by 
painting contact surfaces with protective coating or by installing nonconductive spacers as recommended 
in writing by manufacturer for this purpose. 

C. Install continuous aluminum sill closure with weatherproof expansion joints and locked and sealed or 
welded corners. Locate weep holes at rafters. 

D. Install components to drain water passing joints, and moisture migrating within skylight to exterior. 

E. Install components plumb and true in alignment with established lines and elevations. 

F. Erection Tolerances: Install metal-framed skylights to comply with the following maximum tolerances: 

1. Alignment: Limit offset from true alignment to 1/32 inch where surfaces abut in line, edge to 
edge, at corners, or where a reveal or protruding element separates aligned surfaces by less than 3 
inches; otherwise, limit offset to 1/8 inch. 

2. Location and Plane: Limit variation from true location and plane to 1/8 inch in 12 feet but no 
greater than 1/2 inch over total length. 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections. 

1. Water-Spray Test: Before installation of interior finishes has begun, skylights shall be tested 
according to AAMA 501.2 and shall not evidence water penetration. 

2. Water Penetration under Static Pressure: Before installation of interior finishes has begun, areas 
shall be tested according to ASTM E 1105. 

a. Test Procedures: Test under uniform and cyclic static-air pressure. 
b. Water Penetration: None. 
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B. Repair or remove work where test results and inspections indicate that it does not comply with specified 
requirements. 

C. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of 
replaced or additional work with specified requirements. 

D. Prepare test and inspection reports. 

3.4 CLEANING AND PROTECTION 

A. Clean exposed surfaces immediately after installing skylights. Avoid damaging protective coatings and 
finishes. Remove excess sealants, glazing materials, dirt, and other substances. 

B. Remove and replace glazing that has been broken, chipped, cracked, abraded, or damaged during 
construction period. 

C. Protect skylights from contact with contaminating substances resulting from construction operations. If 
contaminating substances do contact skylight surfaces, remove contaminants immediately according to 
manufacturer's written instructions. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain metal-framed skylight operating system.  Delta 1 

END OF SECTION 
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SECTION 101100 - VISUAL DISPLAY UNITS  Delta 1 

PART 1 -   GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Glass markerboards. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 
1. Include construction details, material descriptions, dimensions of individual components and 

profiles, finishes, and accessories for visual display units. 
2. Include electrical characteristics for motorized units. 

B. Shop Drawings: For visual display units. 
1. Include plans, elevations, sections, details, and attachment to other work. 
2. Show locations of panel joints. 
3. Show locations and layout of special-purpose graphics. 
4. Include sections of typical trim members. 
5. Include wiring diagrams for power and control wiring. 

C. Samples : For each type of visual display unit indicated. 
1. Visual Display Panel: Not less than 8-1/2 by 11 inches (215 by 280 mm), with facing, core, and 

backing indicated for final Work. Include one panel for each type, color, and texture required. 
2. Trim: 6-inch- (150-mm-) long sections of each trim profile. 
3. Display Rail: 6-inch- (150-mm-) long section of each type. 
4. Accessories: Full-size Sample of each type of accessory. 

D. Product Schedule: For visual display units. Use same designations indicated on Drawings. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For visual display units to include in maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved 
by manufacturer. 
1. Build mockup of typical visual display unit. Include accessories. 
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. 
3. Subject to compliance with requirements, approved mockups may become part of the completed 

Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver factory-fabricated visual display units completely assembled in one piece. If dimensions exceed 
maximum manufactured unit size, or if unit size is impracticable to ship in one piece, provide two or 
more pieces with joints in locations indicated on approved Shop Drawings. 
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PART 2 -   PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain each type of visual display unit from single source from single manufacturer. 

2.2 GLASS MARKERBOARDS 
A. Basis-of-Design Product: Subject to compliance with requirements, provide Skyline Design, “Vitracolor 

Magnetic Markerboard”, or comparable product by one of the following: 
1. A-1 Visual Systems. 
2. Architectural School Products Ltd. 
3. Best-Rite Manufacturing; A brand division of MooreCo, Inc. 
4. Claridge Products and Equipment, Inc. 
5. Clarus Glassboards, LLC. 
6. Egan Visual Inc. 
7. Ghent Manufacturing, Inc. 
8. Marsh Industries Inc.; Visual Products Group. 

B. Glass Markerboards: 6-mm tempered glass markerboard; color coated on back surface. 
C. Marker Tray: Glass, supported by stainless-steel clips. 

2.3 MATERIALS 
A. Clear Tempered Glass: ASTM C 1048, Kind FT, Condition A, Type I, Class 1, Quality Q3, with exposed 

edges seamed before tempering. 
B. Extruded Aluminum: ASTM B 221 (ASTM B 221M), Alloy 6063. 
C. Adhesives for Field Application: Mildew-resistant, nonstaining adhesive for use with specific type of 

panels, sheets, or assemblies; and for substrate application; as recommended in writing by visual display 
unit manufacturer. 
1. Verify adhesives have a VOC content of 50 g/L or less. 

D. Primer/Sealer: Mildew-resistant primer/sealer recommended in writing by visual display unit 
manufacturer for intended substrate. 

2.4 GENERAL FINISH REQUIREMENTS 

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

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping. 

C. Appearance of Finished Work: Noticeable variations in same piece are unacceptable. Variations in 
appearance of adjoining components are acceptable if they are within the range of approved Samples and 
are assembled or installed to minimize contrast. 

2.5 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker. 

PART 3 -   EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 
installation tolerances, surface conditions of wall, and other conditions affecting performance of the 
Work. 

B. Examine roughing-in for electrical power systems to verify actual locations of connections before 
installation of motorized, sliding visual display units. 

C. Examine walls and partitions for proper preparation and backing for visual display units. 
D. Examine walls and partitions for suitable framing depth where sliding visual display units will be 

http://www.specagent.com/LookUp/?ulid=9368&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456929502&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456929503&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456929504&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456929505&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456929509&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456929506&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456929507&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456929508&mf=&src=wd
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installed. 
E. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions for surface preparation. 
B. Clean substrates of substances, such as dirt, mold, and mildew, that could impair the performance of and 

affect the smooth, finished surfaces of visual display boards. 
C. Prepare surfaces to achieve a smooth, dry, clean surface free of flaking, unsound coatings, cracks, defects, 

projections, depressions, and substances that will impair bond between visual display units and wall 
surfaces. 

D. Prime wall surfaces indicated to receive visual display units recommended in writing by primer/sealer 
manufacturer and visual display unit manufacturer. 

E. Prepare recesses for sliding visual display units as required by type and size of unit. 

3.3 INSTALLATION 

A. General: Install visual display surfaces in locations and at mounting heights indicated on Drawings. Keep 
perimeter lines straight, level, and plumb. Provide accessories necessary for complete installation. 
. 

3.4 CLEANING AND PROTECTION 

A. Clean visual display units according to manufacturer's written instructions. Attach one removable 
cleaning instructions label to visual display unit in each room. 

B. Touch up factory-applied finishes to restore damaged or soiled areas. 
C. Cover and protect visual display units after installation and cleaning. 

END OF SECTION 
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SECTION 101423.16 - ROOM-IDENTIFICATION PANEL SIGNAGE  Delta 1 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes room-identification signs that are directly attached to the building. 

1.3 DEFINITIONS 

A. Accessible: In accordance with the accessibility standard. 

1.4 COORDINATION 

A. Furnish templates for placement of sign-anchorage devices embedded in permanent construction by other 
installers. 

B. Furnish templates for placement of electrical service embedded in permanent construction by other 
installers. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For room-identification signs. 

1. Include fabrication and installation details and attachments to other work. 
2. Show sign mounting heights, locations of supplementary supports to be provided by other 

installers, and accessories. 
3. Show message list, typestyles, graphic elements, including r Braille, and layout for each sign at 

least half size. 

C. Samples for Verification: For each type of sign assembly showing all components and with the required 
finish(es), in manufacturer's standard size unless otherwise indicated and as follows: 

1. Room-Identification Signs: Full-size Sample. 
2. Variable Component Materials: Full-size Sample of each base material, character (letter, number, 

and graphic element) in each exposed color and finish not included in Samples above. 
3. Exposed Accessories: Full-size Sample of each accessory type. 
4. Full-size Samples, if approved, will be returned to Contractor for use in Project. 

D. Product Schedule: For room-identification signs. Use same designations indicated on Drawings or 
specified. 
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1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For signs to include in maintenance manuals. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Variable Component Materials: 12 replaceable text inserts and interchangeable characters (letters, 
numbers, and graphic elements) of each type. 

2. Tools: One set(s) of specialty tools for assembling signs and replacing variable sign components. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: Manufacturer of products. 

B. Provide the following upon request: 

1. Qualification Data: For Installer. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of signs that fail in materials or 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Deterioration of finishes beyond normal weathering. 
b. Deterioration of embedded graphic image. 
c. Separation or delamination of sheet materials and components. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA Standards for 
Accessible Design" and ICC A117.1. 

2.2 ROOM-IDENTIFICATION SIGNS 

A. Room-Identification Sign : Sign system with smooth, uniform surfaces; with message and characters 
having uniform faces, sharp corners, and precisely formed lines and profiles; and as follows: 

1. Basis-of-Design: Subject to compliance with requirements, provide Arcadia, "1000 Series". 
Available manufacturers offering comparable products that may be incorporated into the Work 
include, but are not limited to, the following: 

a. ASI Sign Systems, Inc. 

http://www.specagent.com/LookUp/?uid=123457090139&mf=04&src=wd
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b. Best Sign Systems, Inc. 
c. InPro Corporation (IPC). 
d. Signature Signs, Inc. 

2. Holder Frame: Arcadia Part Code: “ARH150-150" to hold changeable sign panel. 
3. Mounting: Surface mounted to wall with adhesive. 
4. Text and Typeface: Accessible raised characters and Braille and  typeface matching Architect's 

sample. 

2.3 SIGN MATERIALS 

A. Aluminum Sheet and Plate: ASTM B 209, alloy and temper recommended by aluminum producer and 
finisher for type of use and finish indicated. 

B. Aluminum Extrusions: ASTM B 221, alloy and temper recommended by aluminum producer and finisher 
for type of use and finish indicated. 

C. Acrylic Sheet: ASTM D 4802, category as standard with manufacturer for each sign, Type UVF (UV 
filtering). 

2.4 ACCESSORIES 

A. Adhesive: As recommended by sign manufacturer. 

2.5 FABRICATION 

A. General: Provide manufacturer's standard sign assemblies according to requirements indicated. 

1. Preassemble signs and assemblies in the shop to greatest extent possible. Disassemble signs and 
assemblies only as necessary for shipping and handling limitations. Clearly mark units for 
reassembly and installation; apply markings in locations concealed from view after final assembly. 

2. Mill joints to a tight, hairline fit. Form assemblies and joints exposed to weather to resist water 
penetration and retention. 

3. Conceal connections if possible; otherwise, locate connections where they are inconspicuous. 
4. Provide rabbets, lugs, and tabs necessary to assemble components and to attach to existing work. 

Drill and tap for required fasteners. Use concealed fasteners where possible; use exposed fasteners 
that match sign finish. 

B. Subsurface-Applied Graphics: Apply graphics to back face of clear face-sheet material to produce 
precisely formed image. Image shall be free of rough edges. 

C. Subsurface-Etched Graphics: Reverse etch back face of clear face-sheet material. Fill resulting copy with 
manufacturer's standard enamel. Apply opaque manufacturer's standard background color coating over 
enamel-filled copy. 
1. Signs with Changeable Message Capability: Fabricate signs to allow insertion of changeable 

messages. 

2.6 GENERAL FINISH REQUIREMENTS 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping. 

http://www.specagent.com/LookUp/?uid=123457090136&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457090130&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457090149&mf=04&src=wd
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B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in 
appearance of adjoining components are acceptable if they are within the range of approved Samples and 
are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: Install signs using mounting methods indicated and according to manufacturer's written 
instructions. 

1. Install signs level, plumb, true to line, and at locations and heights indicated, with sign surfaces 
free of distortion and other defects in appearance. 

2. Install signs so they do not protrude or obstruct according to the accessibility standard. 
3. Before installation, verify that sign surfaces are clean and free of materials or debris that would 

impair installation. 

B. Accessibility: Install signs in locations on walls as indicated on Drawings and according to the 
accessibility standard. 

C. Mounting Methods: 

1. Adhesive: Clean bond-breaking materials from substrate surface and remove loose debris. Apply 
linear beads or spots of adhesive symmetrically to back of sign and of suitable quantity to support 
weight of sign after cure without slippage. Keep adhesive away from edges to prevent adhesive 
extrusion as sign is applied and to prevent visibility of cured adhesive at sign edges. Place sign in 
position, and push to engage adhesive. Temporarily support sign in position until adhesive fully 
sets. 

3.2 ADJUSTING AND CLEANING 

A. Remove and replace damaged or deformed signs and signs that do not comply with specified 
requirements. Replace signs with damaged or deteriorated finishes or components that cannot be 
successfully repaired by finish touchup or similar minor repair procedures. 

B. Remove temporary protective coverings and strippable films as signs are installed. 

C. On completion of installation, clean exposed surfaces of signs according to manufacturer's written 
instructions, and touch up minor nicks and abrasions in finish. Maintain signs in a clean condition during 
construction and protect from damage until acceptance by Owner. 

END OF SECTION 101423.16 
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SECTION 122413 - ROLLER WINDOW SHADES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

 
1.2 SUMMARY 

A. Section Includes: 
1. Manually operated roller shades with single rollers. 
2. Motor operated roller shades with single rollers.  Delta 1 

 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components and 
profiles, features, finishes, and operating instructions for roller shades. 

B. Samples for Initial Selection: For each type and color of shadeband material. 

1. Include Samples of accessories involving color selection. 

C. Samples for Verification: For each type of roller shade. 

1. Shadeband Material: Not less than 10 inches  square. Mark interior face of material if applicable. 
2. Roller Shade: Full-size operating unit, not less than 16 inches wide by 36 inches long for each 

type of roller shade indicated. 
3. Installation Accessories: Full-size unit, not less than 10 inches long. 

D. Product Schedule: For roller shades.  Use same designations indicated on Drawings. 

E. Shop Drawings: Show fabrication and installation details for roller shades, including shadeband 
materials, their orientation to rollers, and their seam and batten locations. 
1. Motor-Operated Shades: Include details of installation and diagrams for power, signal, and 

control wiring.  Delta 1 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For roller shades to include in maintenance manuals. 
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1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 

1. Roller Shades: Full-size units equal to 5 percent of quantity installed for each size, color, and 
shadeband material indicated, but no fewer than two units. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Fabricator of products. 

B. Provide the following upon request: 

1. Qualification Data: For Installer. 
2. Product Certificates: For each type of shadeband material. 
3. Product Test Reports: For each type of shadeband material, for tests performed by a qualified 

testing agency. 

C. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic 
effects, and to set quality standards for fabrication and installation. 

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

2. Subject to compliance with requirements, approved mockups may become part of the completed 
Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roller shades in factory packages, marked with manufacturer, product name, and location of 
installation using same designations indicated on Drawings. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations: Do not install roller shades until construction and finish work in spaces, 
including painting, is complete and dry and ambient temperature and humidity conditions are maintained 
at the levels indicated for Project when occupied for its intended use. 

B. Field Measurements: Where roller shades are indicated to fit to other construction, verify dimensions of 
other construction by field measurements before fabrication and indicate measurements on Shop 
Drawings. Allow clearances for operating hardware of operable glazed units through entire operating 
range. Notify Architect of installation conditions that vary from Drawings. Coordinate fabrication 
schedule with construction progress to avoid delaying the Work. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain roller shades from single source from single manufacturer. 

2.2 MANUALLY OPERATED SHADES WITH SINGLE ROLLERS 

A. Basis-of-Design Product: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, product indicated on 
Drawings, or comparable product by one of the following: 

1. Hunter Douglas Contract. 
2. Lutron Electronics Co., Inc. 

B. Chain-and-Clutch Operating Mechanisms: With continuous-loop bead chain and clutch that stops shade 
movement when bead chain is released; permanently adjusted and lubricated. 

1. Bead Chains: Stainless steel. 

a. Loop Length: Full length of roller shade. 
b. Limit Stops: Provide upper and lower ball stops. 
c. Chain-Retainer Type: Chain tensioner, jamb mounted. 

2. Spring Lift-Assist Mechanisms: Manufacturer's standard for balancing roller shade weight and for 
lifting heavy roller shades. 

a. Provide for shadebands that weigh more than 10 lb  or for shades as recommended by 
manufacturer, whichever criterion is more stringent. 

C. Rollers: Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall thicknesses required 
to accommodate operating mechanisms and weights and widths of shadebands indicated without 
deflection. Provide with permanently lubricated drive-end assemblies and idle-end assemblies designed to 
facilitate removal of shadebands for service. 

1. Direction of Shadeband Roll: Regular, from back (exterior face) of roller. 
2. Shadeband-to-Roller Attachment: Manufacturer's standard method. 

D. Mounting Hardware: Brackets or endcaps, corrosion resistant and compatible with roller assembly, 
operating mechanism, installation accessories, and mounting location and conditions indicated. 

E. Shadebands: 

1. Shadeband Material: Light-blocking fabric. 
2. Shadeband Bottom (Hem) Bar: Steel or extruded aluminum. 

a. Type: Enclosed in sealed pocket of shadeband material. 
b. Color and Finish: As selected by Architect from manufacturer's full range. 

http://www.specagent.com/LookUp/?ulid=12336&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457025559&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457025561&mf=04&src=wd
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F. Installation Accessories: 

1. Front Fascia: Aluminum extrusion that conceals front and underside of roller and operating 
mechanism and attaches to roller endcaps without exposed fasteners. 

a. Shape: L-shaped. 
b. Height: Manufacturer's standard height required to conceal roller and shadeband assembly 

when shade is fully open, but not less than 4 inches . 

2. Endcap Covers: To cover exposed endcaps. 

3. Side Channels: With light seals and designed to eliminate light gaps at sides of shades as shades 
are drawn down. Provide side channels with shadeband guides or other means of aligning 
shadebands with channels at tops. 

4. Bottom (Sill) Channel or Angle: With light seals and designed to eliminate light gaps at bottoms 
of shades when shades are closed. 

5. Installation Accessories Color and Finish: As selected from manufacturer's full range. 

2.3 MOTOR-OPERATED, SINGLE-ROLLER SHADES  Delta 1 

A. Basis-of-Design Product: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, product 
indicated on Drawings, or comparable product by one of the following: 

1. Hunter Douglas Contract. 
2. Lutron Electronics Co., Inc. 

B. Motorized Operating System: Provide factory-assembled, shade-operator system of size and 
capacity and with features, characteristics, and accessories suitable for conditions indicated, 
complete with electric motor and factory-prewired motor controls, power disconnect switch, 
enclosures protecting controls and operating parts, and accessories required for reliable operation 
without malfunction. Include wiring from motor controls to motors. Coordinate operator wiring 
requirements and electrical characteristics with building electrical system. 
1. Electrical Components: Listed and labeled as defined in NFPA 70, by a qualified testing 

agency, and marked for intended location and application. 
2. Electric Motor: Manufacturer's standard, tubular, enclosed in roller. 
3. Remote Control: Electric controls with NEMA ICS 6, Type 1 enclosure for surface 

mounting. Provide the following for remote-control activation of shades: 
a. Individual/Group Control Station: Maintained contact, three-position, rocker-style, 

wall-switch-operated control station with open, close, and center off functions for 
individual and group control. 

b. Color: As selected by Architect from manufacturer's full range. 
4. Crank-Operator Override: Crank and gearbox operate shades in event of power outage or 

motor failure. 
5. Limit Switches: Adjustable switches interlocked with motor controls and set to stop shades 

automatically at fully raised and fully lowered positions. 
6. Operating Features: 

a. Override switch. 

C. Rollers: Corrosion-resistant steel or extruded-aluminum tubes of diameters and wall thicknesses 
required to accommodate operating mechanisms and weights and widths of shadebands indicated 

http://www.specagent.com/LookUp/?ulid=12336&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457025559&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457025561&mf=04&src=wd
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without deflection. Provide with permanently lubricated drive-end assemblies and idle-end 
assemblies designed to facilitate removal of shadebands for service. 
1. Direction of Shadeband Roll: Regular, from back (exterior face) of roller. 
2. Shadeband-to-Roller Attachment: Manufacturer's standard method. 

D. Mounting Hardware: Brackets or endcaps, corrosion resistant and compatible with roller 
assembly, operating mechanism, installation accessories, and mounting location and conditions 
indicated. 

E. Shadebands: 
1. Shadeband Bottom (Hem) Bar: Steel or extruded aluminum. 

a. Type: Enclosed in sealed pocket of shadeband material. 
b. Color and Finish: As selected by Architect from manufacturer's full range. 

F. Installation Accessories: 
1. Front Fascia: Aluminum extrusion that conceals front and underside of roller and operating 

mechanism and attaches to roller endcaps without exposed fasteners. 
a. Shape: L-shaped. 
b. Height: Manufacturer's standard height required to conceal roller and shadeband 

assembly when shade is fully open, but not less than 4 inches . 
2. Endcap Covers: To cover exposed endcaps. 
3. Side Channels: With light seals and designed to eliminate light gaps at sides of shades as 

shades are drawn down. Provide side channels with shadeband guides or other means of 
aligning shadebands with channels at tops. 

4. Bottom (Sill) Channel or Angle: With light seals and designed to eliminate light gaps at 
bottoms of shades when shades are closed. 

5. Installation Accessories Color and Finish: As selected from manufacturer's full range. 

2.4 ROLLER SHADE FABRICATION 

A. Product Safety Standard: Fabricate roller shades to comply with WCMA  A  100.1, including 
requirements for flexible, chain-loop devices; lead content of components; and warning labels. 

B. Unit Sizes: Fabricate units in sizes to fill window and other openings as follows, measured at 74 deg  F: 

C. Shadeband Fabrication: Fabricate shadebands without battens or seams to extent possible, except as 
follows: 

1. Vertical Shades: Where width-to-length ratio of shadeband is equal to or greater than 1:4, provide 
battens and seams at uniform spacings along shadeband length to ensure shadeband tracking and 
alignment through its full range of movement without distortion of the material. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
installation tolerances, operational clearances, locations of connections to building electrical system,  
and other conditions affecting performance of the Work.  Delta 1 
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 ROLLER SHADE INSTALLATION 

A. Install roller shades level, plumb, and aligned with adjacent units according to manufacturer's written 
instructions. 

1. Opaque Shadebands: Located so shadeband is not closer than 2 inches  to interior face of glass. 
Allow clearances for window operation hardware. 

B. Electrical Connections: Connect motor-operated roller shades to building electrical system. 
 Delta 1 

C.  

3.3 ADJUSTING 

A. Adjust and balance roller shades to operate smoothly, easily, safely, and free from binding or malfunction 
throughout entire operational range. 

3.4 CLEANING AND PROTECTION 

A. Clean roller shade surfaces, after installation, according to manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer, 
that ensure that roller shades are without damage or deterioration at time of Substantial Completion. 

C. Replace damaged roller shades that cannot be repaired, in a manner approved by Architect, before time of 
Substantial Completion. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain motor-operated roller shades. 

END OF SECTION 
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT  Delta 1 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Metal framing systems. 
4. Thermal-hanger shield inserts. 
5. Fastener systems. 
6. Equipment stands. 
7. Equipment supports. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and 
design criteria, including analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 
2. Include design calculations for designing trapeze hangers. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure 
Vessel Code, Section IX. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality 
Requirements," to design trapeze pipe hangers and equipment supports. 
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B. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand the 
effects of gravity loads and stresses within limits and under conditions indicated according to 
ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight 
of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

3. Design seismic-restraint hangers and supports for piping and equipment and obtain approval from 
authorities having jurisdiction. 

4. Fasteners used for hangers and supports in seismic applications shall be tested and approved for 
seismic applications. 

2.2 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized. 
3. Nonmetallic Coatings: Plastic coated, or epoxy powder-coated. 
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing 

surface of piping. 
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 

B. Copper Pipe and Tube Hangers: 

1. Description: MSS SP-58, Types 1 through 58, copper-plated steel, factory-fabricated components. 
2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-plated steel. 

2.3 TRAPEZE PIPE HANGERS 

A. Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly made from structural 
carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts. 

2.4 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 

1. 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: 

a. B-line, an Eaton business. 
b. MIRO Industries. 
c. Unistrut; Part of Atkore International. 

B. Description: Shop- or field-fabricated, pipe-support assembly made of steel channels, accessories, 
fittings, and other components for supporting multiple parallel pipes. 

1. Standard: Comply with MFMA-4 factory-fabricated components for field assembly. 
2. Channels: Continuous slotted zinc-coated carbon-steel channel with in-turned lips. 
3. Channel Width: Selected for applicable load criteria. 
4. Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot and, when 

tightened, prevent slipping along channel. 

http://www.specagent.com/LookUp/?uid=123457165956&mf=04&src=wd
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5. Hanger Rods: Continuous-thread rod, nuts, and washer made of galvanized steel. 
6. Metallic Coating: Electroplated zinc. 
7. Paint Coating: Green epoxy, acrylic, or urethane. 

2.5 THERMAL-HANGER SHIELD INSERTS 

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. Pipe Shields Inc. 
2. Piping Technology & Products, Inc. 
3. Rilco Manufacturing Co., Inc. 

B. Insulation-Insert Material for Hot Piping: Water-repellent-treated, ASTM C533, Type I calcium silicate 
with 100-psi  minimum compressive strength. 

C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe. 

D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe. 

E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air 
temperature. 

2.6 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with 
pull-out, tension, and shear capacities appropriate for supported loads and building materials where used. 

1. 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: 

a. Hilti, Inc. 
b. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
c. MKT Fastening, LLC. 
d. Simpson Strong-Tie Co., Inc. 
e. DeWalt 

B. Mechanical-Expansion Anchors: Insert-wedge-type anchors for use in hardened portland cement 
concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

1. 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 

a. B-line, an Eaton business. 
b. Hilti, Inc. 
c. MKT Fastening, LLC. 
d. DeWalt 

C. Threaded Fasteners: Threaded-type anchors for use in hardened portland cement concrete with pull-out, 
tension, and shear capacities appropriate for supported loads and building materials where used. 

http://www.specagent.com/LookUp/?uid=123457165995&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457165991&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457165996&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123457165978&mf=04&src=wd
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1. 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: 

a. B-line, an Eaton business. 
b. Hilti, Inc. 
c. DeWalt 

2.7 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel 
shapes. 

2.8 OUTDOOR EQUIPMENT AND PIPE STANDS 

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. MIRO Industries. 
2. RectorSeal HVAC; a CSW Industrials Company. 
3. Rooftop Support Systems, a division of Eberl Iron Works, Inc. 

B. Description: Individual foot supports with elevated adjustable channel cross bars and 
clamps/fasteners/bolts for ground or roof supported outdoor equipment components, without roof 
membrane penetration, in a pre-fabricated system that can be modularly-assembled on site. 

1. Foot Material: Rubber or polypropylene. 
2. Rails Material: Hot dip galvanized carbon steel. 
3. Wind/Sliding Load Resistance: Up to 100 mph minimum. 

2.9 MATERIALS 

A. Aluminum: ASTM B221. 

B. Carbon Steel: ASTM A1011/A1011M. 

C. Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; galvanized. 

D. Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel for indoor applications and 
stainless steel for outdoor applications. Mating nuts and washers of similar materials as rods. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping materials and 
installation for penetrations through fire-rated walls, ceilings, and assemblies. 

B. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be 
adequate to carry present and future static loads within specified loading limits. Minimum static design 
load used for strength determination shall be weight of supported components plus 200 lb. 

http://www.specagent.com/LookUp/?uid=123457165983&mf=04&src=wd
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3.2 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and 
attachments as required to properly support piping from the building structure. 

B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for grouping of parallel runs 
of horizontal piping, and support together on field-fabricated trapeze pipe hangers. 

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or install 
intermediate supports for smaller diameter pipes as specified for individual pipe hangers. 

2. Field fabricate from ASTM A36/A36M, carbon-steel shapes selected for loads being supported. 
Weld steel according to AWS D1.1/D1.1M. 

C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support together 
on field-assembled strut systems. 

D. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping. 

E. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 
inches thick in concrete after concrete is placed and completely cured. Use operators that are 
licensed by powder-actuated tool manufacturer. Install fasteners according to powder-actuated tool 
manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured. 
Install fasteners according to manufacturer's written instructions. 

F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and 
other accessories. 

G. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

H. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to 
permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, 
expansion loops, expansion bends, and similar units. 

I. Install lateral bracing with pipe hangers and supports to prevent swaying. 

J. Install building attachments within concrete slabs or attach to structural steel. Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at 
changes in direction of piping. Install concrete inserts before concrete is placed; fasten inserts to forms 
and install reinforcing bars through openings at top of inserts. 

K. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from 
movement will not be transmitted to connected equipment. 

L. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum 
pipe deflections allowed by ASME B31.9 for building services piping. 

M. Insulated Piping: 

1. Attach clamps and spacers to piping. 
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a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation. 
b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with 

clamp sized to match OD of insert. 
c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping. 

2. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick. 
b. NPS 4: 12 inches long and 0.06 inch thick. 
c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick. 
d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick. 
e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick. 

3. Pipes NPS 4 and Larger: Include reinforced calcium-silicate-insulation inserts of length at least as 
long as protective shield. 

4. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation. 

3.3 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment 
above floor. 

B. Grouting: Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.4 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers equipment supports. 

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop 
welded because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance 
and quality of welds; and methods used in correcting welding work; and with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance 
of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and so contours of 

welded surfaces match adjacent contours. 

3.5 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated 
slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 2 inches. 
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3.6 PAINTING 

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after 
erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 
requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair 
paint to comply with ASTM A780/A780M. 

3.7 HANGER AND SUPPORT REQUIREMENTS 

A. Specific hanger and support requirements are in Sections specifying piping systems and equipment. 

B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in piping 
system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have 
field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct 
contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers and metal framing systems and 
attachments for general service applications. 

F. Use copper-plated pipe hangers and copper or stainless steel attachments for copper piping and tubing. 

G. Use thermal-hanger shield inserts for insulated piping and tubing. 

H. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not specified in 
piping system Sections. 

I. Comply with MFMA-103 for metal framing system selections and applications that are not specified in 
piping system Sections. 

J. Use powder-actuated fasteners mechanical-expansion anchors instead of building attachments where 
required in concrete construction. 

END OF SECTION 230529 
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