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DIVISION  02 -   EXISTING CONDITIONS

SECTION 02 41 00
DEMOLITION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Selective demolition of built site elements.

1.02 RELATED REQUIREMENTS

A. Section 00 31 00 - Available Project Information:  Existing building survey conducted by Owner; information about known hazardous materials.

B. Section 01 10 00 - Summary:  Limitations on Contractor's use of site and premises.

C. Section 01 10 00 - Summary:  Sequencing and staging requirements.

D. Section 01 50 00 - Temporary Facilities and Controls:  Site fences, security, protective barriers, and waste removal.

E. Section 01 70 00 - Execution and Closeout Requirements:  Project conditions; protection of bench marks, survey control points, and existing
construction to remain; reinstallation of removed products; temporary bracing and shoring.

F. Section 01 74 19 - Construction Waste Management and Disposal:  Limitations on disposal of removed materials; requirements for recycling.

1.03 DEFINITIONS

A. Demolition:  Dismantle, raze, destroy or wreck any building or structure or any part thereof.

B. Remove:  Detach or dismantle items from existing construction and dispose of them off site, unless items are indicated to be salvaged or reinstalled.

C. Remove and Salvage:  Detach or dismantle items from existing construction in a manner to prevent damage.  Clean, package, label and deliver

D. epare for reuse and

vaged or reinstalled.

1.04 REFERENCE STANDARDS

A. 29 CFR 1926 - Safety and Health Regulations for Construction; Current Edition.

B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations; 2022, with Errata (2021).

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Site Plan:  Indicate:
1. Vegetation to be protected.
2. Areas for temporary construction and field offices.

C. Project Record Documents:  Accurately record actual locations of capped and active utilities and subsurface construction.

1.06 QUALITY ASSURANCE

A. Demolition Firm Qualifications:  Company specializing in the type of work required.

PART 3  EXECUTION

2.01 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with applicable codes and regulations for demolition operations and safety of adjacent structures and the public.
1. Obtain required permits.
2. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be removed; do not allow worker or public access within

range of potential collapse of unstable structures.
3. Provide, erect, and maintain temporary barriers and security devices.
4. Conduct operations to minimize effects on and interference with adjacent structures and occupants.
5. Do not close or obstruct roadways or sidewalks without permits from authority having jurisdiction.
6. Conduct operations to minimize obstruction of public and private entrances and exits. Do not obstruct required exits at any time. Protect

persons using entrances and exits from removal operations.
7. Obtain written permission from owners of adjacent properties when demolition equipment will traverse, infringe upon, or limit access to their

property.

B. Do not begin removal until receipt of notification to proceed from Owner.

C. Protect existing structures and other elements to remain in place and not removed.
1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

2.02 EXISTING UTILITIES

A. Coordinate work with utility companies. Notify utilities before starting work, comply with their requirements, and obtain required permits.

B. Protect existing utilities to remain from damage.

C. Do not disrupt public utilities without permit from authority having jurisdiction.

D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7 days prior written notification to Owner.

E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at least 3 days prior written notification to Owner.

F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of utility type; protect from damage due to subsequent
construction, using substantial barricades if necessary.

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected and abandoned utilities.

2.03 DEBRIS AND WASTE REMOVAL

A. Remove debris, junk, and trash from site.

B. Remove materials not to be reused on site; comply with requirements of Section 01 74 19 - Waste Management.

C. Leave site in clean condition, ready for subsequent work.

D. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION

TE

SECTION 03 30 00
CAST-IN-PLACE CONCRETE

PAR

1.01

X. ASTM C1059/C1059M - Standard Specification for Latex Agents for Bonding Fresh to Hardened Concrete; 2021.

Y. ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink); 2020.

Z. ASTM C1202 - Standard Test Method for Electrical Indication of Concrete’s Ability to Resist Chloride Ion Penetration; 2019.

AA. ASTM C1240 - Standard Specification for Silica Fume Used in Cementitious Mixtures; 2020.

BB. ASTM C1315 - Standard Specification for Liquid Membrane-Forming Compounds Having Special Properties for Curing and Sealing Concrete; 2019.

CC. ASTM C1602/C1602M - Standard Specification for Mixing Water Used in the Production of Hydraulic Cement Concrete; 2022.

DD. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Nonextruding and
Resilient Asphalt Types); 2023.

EE. ASTM D1752 - Standard Specification for Preformed Sponge Rubber, Cork, and Recycled PVC Expansion Joint Fillers for Concrete Paving and
Structural Construction; 2018 (Reapproved 2023).

FF. ASTM D8139 - Standard Specification for Semi-Rigid, Closed-Cell Polypropylene Foam, Preformed Expansion Joint Fillers for Concrete Paving and
Structural Construction; 2023.

GG. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with Soil or Granular Fill under Concrete Slabs; 2017
(Reapproved 2023).

HH. COE CRD-C 572 - Handbook for Concrete and Cement Corps of Engineers Specifications for Polyvinylchloride Waterstop; 1974.

II. ICRI 310.2R - Selecting and Specifying Concrete Surface Preparation for Sealers, Coatings, Polymer Overlays, and Concrete Repair; 2013.

JJ. NSF 61 - Drinking Water System Components - Health Effects; 2023, with Errata.

KK. NSF 372 - Drinking Water System Components - Lead Content; 2022.

SUBMITTALS

A. See Section 013300 - Submittal Procedures, for submittal procedures.

B. Product Data:  Submit manufacturers' data on manufactured products showing compliance with specified requirements and installation instructions.

C. Mix Design:  Submit proposed concrete mix design.
1. Indicate proposed mix design complies with requirements of ACI 301, Section 4 - Concrete Mixtures.
2. Indicate proposed mix design complies with requirements of ACI 318, Chapter 5 - Concrete Quality, Mixing and Placing.

D. Samples:  Submit samples of underslab vapor retarder to be used.

E. Test Reports:  Submit report for each test or series of tests specified.

F. Reinforcement Shop Drawings: Comply with requirements of ACI SP-66. Include bar schedules, shapes of bent bars, spacing of bars, and location
of splices

G. Reports: Submit certified copies of mill test report of reinforcement materials analysis.

1.05 QUALITY ASSURANCE

A. Perform work of this section in accordance with ACI 301 and ACI 318.

B. Follow recommendations of ACI 305R when concreting during hot weather.

with comparable flooring system.

PART 2  PRODUCTS

2.01 FORMWORK

A. Formwork Design and Construction:  Comply with guidelines of ACI 347R to provide formwork that will produce concrete complying with tolerances
of ACI 117.

B. Form Materials:  Contractor's choice of standard products with sufficient strength to withstand hydrostatic head without distortion in excess of
permitted tolerances.
1. Form Facing for Exposed Finish Concrete:  Steel.
2. Earth Cuts:  Do not use earth cuts as forms for vertical surfaces.  Natural rock formations that maintain a stable vertical edge may be used as

side forms.
3. Form Coating:  Release agent that will not adversely affect concrete or interfere with application of coatings.
4. Form Ties:  Cone snap type that will leave no metal within 1-1/2 inches of concrete surface.

2.02 REINFORCEMENT MATERIALS

A. Reinforcing Steel:  ASTM A615/A615M, Grade 60 (60,000 psi).

B. Reinforcement Accessories:
1. Tie Wire:  Annealed, minimum 16 gauge, 0.0508 inch.
2. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for adequate support of reinforcement during concrete placement.

2.03 CONCRETE MATERIALS

A. Cement:  ASTM C150/C150M, ​​​Type I - Normal ​​​ Portland type.  ​​​​​​
1. Acquire cement for entire project from same source.

B. Fine and Coarse Aggregates:  ASTM C33/C33M.
1. Acquire aggregates for entire project from same source.

C. Lightweight Aggregate:  ASTM C330/C330M.

D. Fly Ash:  ASTM C618, Class C or F.

E. Calcined Pozzolan:  ASTM C618, Class N.

F. Silica Fume:  ASTM C1240, proportioned in accordance with ACI 211.1.

G. Water:  ASTM C1602/C1602M; clean, potable, and not detrimental to concrete.

2.04 ADMIXTURES

A. General: Concrete supplier(s) permitted to select and use chemical admixtures indicated in this Section in concrete mix designs to enhance the
placement, workability, and other characteristics of the wet concrete properties. Concrete supplier(s) shall review project schedule and coordinate
the use of accelerators, retarders, etc. as necessary to facilitate concrete placement in accordance with Hot Weather and/or Cold Weather
concreting practice guidelines. Concrete contractor shall also review compatability of all admixtures selected for use in each individual mix design
submitted.

B. Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by weight of cement.

C. High Range Water Reducing and Retarding Admixture:  ASTM C494/C494M Type G.

D. High Range Water Reducing Admixture:  ASTM C494/C494M Type F.

E. Water Reducing and Accelerating Admixture:  ASTM C494/C494M Type E.

F. Water Reducing and Retarding Admixture:  ASTM C494/C494M Type D.

d. SpecChem, LLC; Strong Bond Acrylic Bonder:  www.specchemllc.com/#sle.
e. W. R. Meadows, Inc; ACRY-LOK-:  www.wrmeadows.com/#sle.

B. Epoxy Bonding System:
1. Complying with ASTM C881/C881M and of Type required for specific application.
2. Products:

a. Adhesives Technology Corporation; Crackbond SLV-302, Crackbond LR-321, Crackbond LR-321 LPL, Ultrabond 2100 LPL, Ultrabond
2100, Ultrabond 1, Ultrabond 2, or Ultrabond HS200:  www.atcepoxy.com/#sle.

b. Euclid Chemical Company; DURAL FAST SET LV:  www.euclidchemical.com/#sle.
c. Euclid Chemical Company; DURALFLEX GEL:  www.euclidchemical.com/#sle.
d. Euclid Chemical Company; DURALFLEX LV:  www.euclidchemical.com/#sle.
e. Euclid Chemical Company; DURAL 452 GEL, DURAL 452 LV, or DURAL 452 MV:  www.euclidchemical.com/#sle.
f. SpecChem, LLC; SpecPoxy 1000, SpecPoxy 2000, SpecPoxy 3000, or SpecPoxy 3000FS:  www.specchemllc.com/#sle.
g. W. R. Meadows, Inc; Rezi-Weld Gel Paste, Rezi-Weld Gel Paste State, Rezi-Weld 1000:  www.wrmeadows.com/#sle.

C. Waterstops:  PVC, complying with COE CRD-C 572.

D. Waterstops:  Bentonite and butyl rubber, complying with NSF 61 and NSF 372.
1. Products:

E. Reglets:  Formed steel sheet, galvanized, with temporary filler to prevent concrete intrusion during placement.

F. Slab Isolation Joint Filler:  1/2 inch thick, height equal to slab thickness, with removable top section that will form 1/2 inch deep sealant pocket after
removal.
1. Material:  ASTM D1751, cellulose fiber.
2. Material:  ASTM D1752, sponge rubber (Type I).
3. Material:  ASTM D8139, semi-rigid, closed-cell polypropylene foam.
4. Material:  Closed-cell, non-absorbent, compressible polymer foam in sheet form.
5. Products:

a. Nomaco, Inc; Nomaflex Expansion Joint Filler with Void Cap Option:  www.nomaco.com/#sle.
b. Nomaco, Inc; Fastflex Slab Isolation Joint Filler with Tear-Off Strip:  www.nomaco.com/#sle.
c. W. R. Meadows, Inc; Fiber Expansion Joint Filler with Snap-Cap:  www.wrmeadows.com/#sle.

2.07 CURING MATERIALS

A. Resin Curing Compound:  Solvent-based liquid, membrane-forming.
1. Comply with ASTM C309, Types 1 and 1D, Classes A and B.
2. VOC Content:  Less than 350 g/L.
3. Products:

a. Euclid Chemical Company: KUREZ DR-100:  www.euclidchemical.com/#sle.
b. Euclid Chemical Company: KUREZ DR-VOX:  www.euclidchemical.com/#sle.
c. ​Euclid Chemical Company: Tammscure WB:  www.euclidchemical.com/#sle. ​.

B. Curing and Sealing Compound, Moisture Emission-Reducing, Penetrating:  Clear, water-based, non-film-forming curing agent; capable of providing
adequate bond for flooring adhesives, initially and over the long term; with sufficient moisture vapor impermeability to prevent deterioration of flooring
adhesives due to moisture emission, moisture vapor emission, and alkalinity.
1. Use this product to cure and seal all slabs to receive adhesively applied flooring or roofing.
2. Compressive Strength of Treated Concrete:  Equal to or greater than strength after 28-day water cure when tested according to ASTM

C39/C39M.
3. Chloride Ion Resistance of Treated Concrete:  Equal to or greater than strength after 28-day water cure when tested according to ASTM

C1202.
4. Comply with ASTM C309 and ASTM C1315 Type I Class A.
5. Products:

a. Green Umbrella Architectural Concrete Systems, Inc. 20 Jetview Dr. Rochester, NY 14624, basis of design manufacturer. Technical and
Architectural Support:(844) 200- 7336, info@greenumbrellasystems.com ​.

C. Moisture-Retaining Sheet:  ASTM C171.
1. Polyethylene film, white opaque, minimum nominal thickness of 4 mil, 0.004 inch.

2.08 REPAIR MATERIALS

A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/8 inch and that can be
feathered at edges to match adjacent floor elevations.
1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
2. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, and application.
3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by underlayment manufacturer.
4. Compressive Strength:  Not less than 4100 psi at 28 days when tested according to ASTM C 109.

B. Repair Overlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/8 inch and that can be
feathered at edges to match adjacent floor elevations.
1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and application.
3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by topping manufacturer.
4. Compressive Strength:  Not less than 5000 psi at 28 days when tested according to ASTM C 109.

2.09 CONCRETE MIX DESIGN

A. Proportioning Normal Weight Concrete:  Comply with ACI 211.1 recommendations.

B. Admixtures:  Add acceptable admixtures as recommended in ACI 211.1 and at rates recommended or required by manufacturer.

C.

B. Product Data:  Submit manufacturers' data on manufactured products showing compliance with specified requirements and installation instructions.

C. Mix Design:  Submit proposed concrete mix design.
1. Indicate proposed mix design complies with requirements of ACI 301, Section 4 - Concrete Mixtures.
2. Indicate proposed mix design complies with requirements of ACI 318, Chapter 5 - Concrete Quality, Mixing and Placing.

D. Samples:  Submit samples of underslab vapor retarder to be used.

E. Test Reports:  Submit report for each test or series of tests specified.

F. Reinforcement Shop Drawings: Comply with requirements of ACI SP-66. Include bar schedules, shapes of bent bars, spacing of bars, and location
of splices

G. Reports: Submit certified copies of mill test report of reinforcement materials analysis.

QUALITY ASSURANCE

A. Perform work of this section in accordance with ACI 301 and ACI 318.

B. Follow recommendations of ACI 305R when concreting during hot weather.

C. Follow recommendations of ACI 306R when concreting during cold weather.

PART 2  PRODUCTS

2.01 FORMWORK

A. Formwork Design and Construction:  Comply with guidelines of ACI 347R to provide formwork that will produce concrete complying with tolerances
of ACI 117.

B. Form Materials:  Contractor's choice of standard products with sufficient strength to withstand hydrostatic head without distortion in excess of
permitted tolerances.
1. Form Facing for Exposed Finish Concrete:  Steel.
2. Earth Cuts:  Do not use earth cuts as forms for vertical surfaces.  Natural rock formations that maintain a stable vertical edge may be used as

side forms.
3. Form Coating:  Release agent that will not adversely affect concrete or interfere with application of coatings.
4. Form Ties:  Cone snap type that will leave no metal within 1-1/2 inches of concrete surface.

2.02 REINFORCEMENT MATERIALS

A. Reinforcing Steel:  ASTM A615/A615M, Grade 60 (60,000 psi).

B. Reinforcement Accessories:
1. Tie Wire:  Annealed, minimum 16 gauge, 0.0508 inch.
2. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for adequate support of reinforcement during concrete placement.

2.03 CONCRETE MATERIALS

A. Cement:  ASTM C150/C150M, ​​​Type I - Normal ​​​ Portland type.  ​​​​​​
1. Acquire cement for entire project from same source.

B. Fine and Coarse Aggregates:  ASTM C33/C33M.
1. Acquire aggregates for entire project from same source.

C. Lightweight Aggregate:  ASTM C330/C330M.

D. Fly Ash:  ASTM C618, Class C or F.

E. Calcined Pozzolan:  ASTM C618, Class N.

F. Silica Fume:  ASTM C1240, proportioned in accordance with ACI 211.1.

G. Water:  ASTM C1602/C1602M; clean, potable, and not detrimental to concrete.

2.04 ADMIXTURES

A. General: Concrete supplier(s) permitted to select and use chemical admixtures indicated in this Section in concrete mix designs to enhance the
placement, workability, and other characteristics of the wet concrete properties. Concrete supplier(s) shall review project schedule and coordinate
the use of accelerators, retarders, etc. as necessary to facilitate concrete placement in accordance with Hot Weather and/or Cold Weather
concreting practice guidelines. Concrete contractor shall also review compatability of all admixtures selected for use in each individual mix design
submitted.

B. Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by weight of cement.

C. High Range Water Reducing and Retarding Admixture:  ASTM C494/C494M Type G.

D. High Range Water Reducing Admixture:  ASTM C494/C494M Type F.

E. Water Reducing and Accelerating Admixture:  ASTM C494/C494M Type E.

F. Water Reducing and Retarding Admixture:  ASTM C494/C494M Type D.

G. Accelerating Admixture:  ASTM C494/C494M Type C.

E.F.

D.

D.

E.

B.C.

A.B.

QUA.

B. Site Plan:  Indicate:
1. Vegetation to be protected.
2. Areas for temporary construction and field offices.

C. Project Record Documents:  Accurately record actual locations of capped and active utilities and subsurface construction.

1.06 QUALITY ASSURANCE

A. Demolition Firm Qualifications:  Company specializing in the type of work required.

PART 3  EXECUTION

2.01 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with applicable codes and regulations for demolition operations and safety of adjacent structures and the public.
1. Obtain required permits.
2. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be removed; do not allow worker or public access within

range of potential collapse of unstable structures.
3. Provide, erect, and maintain temporary barriers and security devices.
4. Conduct operations to minimize effects on and interference with adjacent structures and occupants.
5. Do not close or obstruct roadways or sidewalks without permits from authority having jurisdiction.
6. Conduct operations to minimize obstruction of public and private entrances and exits. Do not obstruct required exits at any time. Protect

persons using entrances and exits from removal operations.
7. Obtain written permission from owners of adjacent properties when demolition equipment will traverse, infringe upon, or limit access to their

property.

B. Do not begin removal until receipt of notification to proceed from Owner.

C. Protect existing structures and other elements to remain in place and not removed.
1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

2.02 EXISTING UTILITIES

A. Coordinate work with utility companies. Notify utilities before starting work, comply with their requirements, and obtain required permits.

B. Protect existing utilities to remain from damage.

C. Do not disrupt public utilities without permit from authority having jurisdiction.

D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7 days prior written notification to Owner.

E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at least 3 days prior written notification to Owner.

F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of utility type; protect from damage due to subsequent
construction, using substantial barricades if necessary.

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected and abandoned utilities.

2.03 DEBRIS AND WASTE REMOVAL

A. Remove debris, junk, and trash from site.

B. Remove materials not to be reused on site; comply with requirements of Section 01 74 19 - Waste Management.

C. Leave site in clean condition, ready for subsequent work.

D. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION

DIVISION  03 -   CONCRETE

CAST-IN-PLACE CONCRETE

PAR

1.01

A.B.

6 QUA.

1.03 DEFINITIONS

A. Demolition:  Dismantle, raze, destroy or wreck any building or structure or any part thereof.

B. Remove:  Detach or dismantle items from existing construction and dispose of them off site, unless items are indicated to be salvaged or reinstalled.

C. Remove and Salvage:  Detach or dismantle items from existing construction in a manner to prevent damage.  Clean, package, label and deliver
salvaged items to Owner in ready-for-reuse condition.

D. Remove and Reinstall:  Detach or dismantle items from existing construction in a manner to prevent damage.  Clean and prepare for reuse and
reinstall where indicated.

E. Existing to Remain:  Designation for existing items that are not to be removed and that are not otherwise indicated to be salvaged or reinstalled.

1.04 REFERENCE STANDARDS

A. 29 CFR 1926 - Safety and Health Regulations for Construction; Current Edition.

B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations; 2022, with Errata (2021).

1.05 SUBMITTALS

A.

B.

C. Project Record Documents:  Accurately record actual locations of capped and active utilities and subsurface construction.

1.06 QUALITY ASSURANCE

A. Demolition Firm Qualifications:  Company specializing in the type of work required.

PART 3  EXECUTION

2.01 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with applicable codes and regulations for demolition operations and safety of adjacent structures and the public.
1. Obtain required permits.
2. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be removed; do not allow worker or public access within

range of potential collapse of unstable structures.
3. Provide, erect, and maintain temporary barriers and security devices.
4. Conduct operations to minimize effects on and interference with adjacent structures and occupants.
5. Do not close or obstruct roadways or sidewalks without permits from authority having jurisdiction.
6. Conduct operations to minimize obstruction of public and private entrances and exits. Do not obstruct required exits at any time. Protect

persons using entrances and exits from removal operations.
7. Obtain written permission from owners of adjacent properties when demolition equipment will traverse, infringe upon, or limit access to their

property.

B. Do not begin removal until receipt of notification to proceed from Owner.

C. Protect existing structures and other elements to remain in place and not removed.
1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

2.02 EXISTING UTILITIES

A. Coordinate work with utility companies. Notify utilities before starting work, comply with their requirements, and obtain required permits.

B. Protect existing utilities to remain from damage.

C. Do not disrupt public utilities without permit from authority having jurisdiction.

D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7 days prior written notification to Owner.

E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at least 3 days prior written notification to Owner.

F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of utility type; protect from damage due to subsequent
construction, using substantial barricades if necessary.

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected and abandoned utilities.

2.03 DEBRIS AND WASTE REMOVAL

A. Remove debris, junk, and trash from site.

B. Remove materials not to be reused on site; comply with requirements of Section 01 74 19 - Waste Management.

C. Leave site in clean condition, ready for subsequent work.

D. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION

DIVISION  03 -   CONCRETE

SECTION 03 30 00
CAST-IN-PLACE CONCRETE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Concrete formwork.

B. Concrete foundations.

C. Concrete reinforcement.

D.

E. ments, including ​​​​light pole bases and flagpole bases ​​​​.

1.02

B.

1.06 QUALITY ASSURANCE

A. Demolition Firm Qualifications:  Company specializing in the type of work required.

PART 3  EXECUTION

2.01 GENERAL PROCEDURES AND PROJECT CONDITIONS

A. Comply with applicable codes and regulations for demolition operations and safety of adjacent structures and the public.
1. Obtain required permits.
2. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be removed; do not allow worker or public access within

range of potential collapse of unstable structures.
3. Provide, erect, and maintain temporary barriers and security devices.
4. Conduct operations to minimize effects on and interference with adjacent structures and occupants.
5. Do not close or obstruct roadways or sidewalks without permits from authority having jurisdiction.
6. Conduct operations to minimize obstruction of public and private entrances and exits. Do not obstruct required exits at any time. Protect

persons using entrances and exits from removal operations.
7. Obtain written permission from owners of adjacent properties when demolition equipment will traverse, infringe upon, or limit access to their

property.

B. Do not begin removal until receipt of notification to proceed from Owner.

C. Protect existing structures and other elements to remain in place and not removed.
1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

2.02 EXISTING UTILITIES

A. Coordinate work with utility companies. Notify utilities before starting work, comply with their requirements, and obtain required permits.

B. Protect existing utilities to remain from damage.

C. Do not disrupt public utilities without permit from authority having jurisdiction.

D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7 days prior written notification to Owner.

E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at least 3 days prior written notification to Owner.

F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of utility type; protect from damage due to subsequent
construction, using substantial barricades if necessary.

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected and abandoned utilities.

2.03 DEBRIS AND WASTE REMOVAL

A. Remove debris, junk, and trash from site.

B. Remove materials not to be reused on site; comply with requirements of Section 01 74 19 - Waste Management.

C. Leave site in clean condition, ready for subsequent work.

D. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION

DIVISION  03 -   CONCRETE

SECTION 03 30 00
CAST-IN-PLACE CONCRETE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Concrete formwork.

B. Concrete foundations.

C. Concrete reinforcement.

D. Joint devices associated with concrete work.

E.

F.

1.02

6 QA.

1.021.03

1.02

1.031.04

1.05

Existing to Remain:  Designation for existing items that are not to be removed and that are not otherwise indicated to be sa2. Areas for temporary construction and field offices.Project Record Documents:  Accurately record actual locations of capped and active utilities and subsurface construction.

f. Xypex Chemical Corporation; XYPEX Admix C-500:  www.xypex.com/#sle.

2.05 ACCESSORY MATERIALS

A. Underslab Vapor Retarder:
1. Accessory Products:  Vapor retarder manufacturer's recommended tape, adhesive, mastic, prefabricated boots, etc., for sealing seams and

penetrations.
2. Products:

a. Fortifiber Building Systems Group ; Moistop Ultra 10:  www.fortifiber.com/#sle.
b. ISI Building Products; Viper VaporCheck II  10-mil (Class A):  www.isibp.com/#sle.
c. Stego Industries, LLC ​​10-mil ​​:  www.stegoindustries.com/#sle.
d. W. R. Meadows, Inc; PERMINATOR Class A - 10 mils (0.25 mm):  www.wrmeadows.com/#sle.

B. Non-Shrink Cementitious Grout:  Premixed compound consisting of non-metallic aggregate, cement, water reducing and plasticizing agents.
1. Grout:  Comply with ASTM C1107/C1107M.
2. Height Change, Plastic State; when tested in accordance with ASTM C827/C827M:

a. Maximum:  Plus 4 percent.
b. Minimum:  Plus 1 percent.

3. Minimum Compressive Strength at 28 Days, ASTM C109/C109M:  7,000 pounds per square inch.

2.06 BONDING AND JOINTING PRODUCTS

A. Latex Bonding Agent:  Non-redispersable acrylic latex, complying with ASTM C1059/C1059M, Type II.
1. Products:

a. Euclid Chemical Company; AKKRO-7T:  www.euclidchemical.com/#sle.
b. Kaufman Products Inc; SureBond:  www.kaufmanproducts.net/#sle.
c. Kaufman Products Inc; SureWeld:  www.kaufmanproducts.net/#sle.
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A. Underslab Vapor Retarder:
1. Accessory Products:  Vapor retarder manufacturer's recommended tape, adhesive, mastic, prefabricated boots, etc., for sealing seams and

penetrations.
2. Products:

a. Fortifiber Building Systems Group ; Moistop Ultra 10:  www.fortifiber.com/#sle.
b. ISI Building Products; Viper VaporCheck II  10-mil (Class A):  www.isibp.com/#sle.
c. Stego Industries, LLC ​​10-mil ​​:  www.stegoindustries.com/#sle.
d. W. R. Meadows, Inc; PERMINATOR Class A - 10 mils (0.25 mm):  www.wrmeadows.com/#sle.

B. Non-Shrink Cementitious Grout:  Premixed compound consisting of non-metallic aggregate, cement, water reducing and plasticizing agents.
1. Grout:  Comply with ASTM C1107/C1107M.
2. Height Change, Plastic State; when tested in accordance with ASTM C827/C827M:

a. Maximum:  Plus 4 percent.
b. Minimum:  Plus 1 percent.

3. Minimum Compressive Strength at 28 Days, ASTM C109/C109M:  7,000 pounds per square inch.

2.06 BONDING AND JOINTING PRODUCTS

A. Latex Bonding Agent:  Non-redispersable acrylic latex, complying with ASTM C1059/C1059M, Type II.
1. Products:

a. Euclid Chemical Company; AKKRO-7T:  www.euclidchemical.com/#sle.
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Normal Weight Concrete: Exposed Foundations and Retaining Walls (Exposure Category F3)
1. Compressive Strength, when tested in accordance with ASTM C39/C39M at ​​​​​28 ​​​​​ days:  ​​​​​5,000 pounds per square inch ​​​​​.
2. Fly Ash Content:  Maximum ​​​15 ​​​ percent of cementitious materials by weight.
3. Cement Content:  Minimum 660 pounds per cubic yard.
4. Water-Cement Ratio:  Maximum ​​​​​40 ​​​​​ percent by weight.
5. Total Air Content:  6 percent (+/- one percent), determined in accordance with ASTM C173/C173M.
6. Maximum Slump:  3 1/2 inches (+/- one inch.)
7. Maximum Aggregate Size: 1 inch.

GENERAL
Miscellaneous concrete ele

Concrete curing.

Concrete curing.

Concrete repair materials.

B. Concrete foundations.

C. Concrete reinforcement.

D. Joint devices associated with concrete work.

E. Miscellaneous concrete elements, including ​​​​light pole bases and flagpole bases ​​​​.

F. Concrete curing.

G. Concrete repair materials.

RELATED REQUIREMENTS

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

B. Section 07 92 00 - Joint Sealants:  Products and installation for sealants and joint fillers for saw cut joints and isolation joints in slabs.

REFERENCE STANDARDS

A. ACI 117 - Specification for Tolerances for Concrete Construction and Materials; 2010 (Reapproved 2015).

B. ACI 211.1 - Selecting Proportions for Normal-Density and High Density-Concrete - Guide; 2022.

C. ACI 301 - Specifications for Concrete Construction; 2020.

D. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete; 2000 (Reapproved 2009).

E. ACI 305R - Guide to Hot Weather Concreting; 2020.

F. ACI 306R - Guide to Cold Weather Concreting; 2016.

G. ACI 308R - Guide to External Curing of Concrete; 2016.

H. ACI 318 - Building Code Requirements for Structural Concrete; 2019 (Reapproved 2022).

I. ACI 347R - Guide to Formwork for Concrete; 2014 (Reapproved 2021).

J. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement; 2022.

K. ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2023.

L. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens; 2023.

M. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2024.

N. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement Mortars (Using 2-in. or [50 mm] Cube Specimens);
2021.
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O. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete; 2020.
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S. ASTM C330/C330M - Standard Specification for Lightweight Aggregates for Structural Concrete; 2023.

T. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2019, with Editorial Revision (2022).

U. ASTM C618 - Standard Specification for Coal Ash and Raw or Calcined Natural Pozzolan for Use in Concrete; 2023, with Editorial Revision.
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1.03

1.04

2.10 MIXING

A. Transit Mixers:  Comply with ASTM C94/C94M.

B. Adding Water:  If concrete arrives on-site with slump less than suitable for placement, do not add water that exceeds the maximum water-cement
ratio or exceeds the maximum permissible slump.

C. Do not use shrinkage-reducing admixture (SRA) in same concrete batch with MVRA or PIA.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify lines, levels, and dimensions before proceeding with work of this section.

3.02 PREPARATION

A. Formwork:  Comply with requirements of ACI 301.  Design and fabricate forms to support all applied loads until concrete is cured, and for easy
removal without damage to concrete.

B. Verify that forms are clean and free of rust before applying release agent. Coat contact surfaces of forms with form-release agent before placing
reinforcement.

C. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of
ACI 117.

D. Construct forms tight enough to prevent loss of concrete mortar.

E. Coordinate placement of embedded items with erection of concrete formwork and placement of form accessories.

F. Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as follows:
1. Class A, 1/8 inch for smooth-formed finished surfaces.
2. Class C, 1/2 inch for rough-formed finished surfaces.

G. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  Provide crush or wrecking plates where stripping may
damage cast concrete surfaces.  Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.
1. Install keyways, reglets, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.

H. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces.  Provide
and secure units to support screed strips; use strike-off templates or compacting-type screeds.

I. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is inaccessible.  Close openings with panels tightly
fitted to forms and securely braced to prevent loss of concrete mortar.  Locate temporary openings in forms at inconspicuous locations.

J. Chamfer exterior corners and edges of permanently exposed concrete.

K. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work.  Determine sizes and locations
from trades providing such items.

L. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.

M. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.

N. Prepare existing concrete surfaces to be repaired according to ICRI 310.2R ​​.

O. Where new concrete is to be bonded to previously placed concrete, prepare existing surface by cleaning and applying bonding agent in according to
bonding agent manufacturer's instructions.
1. Use epoxy bonding system for bonding to damp surfaces, for structural load-bearing applications, and where curing under humid conditions is

required.
2. Use latex bonding agent only for non-load-bearing applications.
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3.03 INSTALLING REINFORCEMENT,  ANCHOR RODS,  AND OTHER EMBEDDED ITEMS

A. Comply with requirements of ACI 301. Clean reinforcement of loose rust and mill scale, and accurately position, support, and secure in place to
achieve not less than minimum concrete coverage required for protection.
1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before placing concrete.
2. Allow six hours between completion of reinforcement installation and placement of concrete for special inspection.

B. Bend steel reinforcement in accordance with ACI 318.
1. Do not heat steel reinforcement for bending. Bend or straighten bars cold.
2. Do not bend partially embedded steel reinforcement, except as approved.

C. Clean reinforcement of dirt, grease, scale, loose rust, oil, paint and other foreign matter prior to installation.

D. Accurately position, support, and secure reinforcement against displacement.  Locate and support reinforcement with bar supports to maintain
minimum concrete cover.  Do not tack weld crossing reinforcing bars.

E. Splicing of Reinforcement: Conform to ACI 318 Chapter 25 for wired lap splices and embedment lengths.

F. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

G. "Wet Sticking", "Hooking-up" or "Walking-in" of any reinforcement will not be permitted.

H. Maintain required concrete cover dimensions indicated. Coordinate placement of conduit and inserts with reinforcement. Protect installed
reinforcement from damage or displacement prior to and during concrete placement.

I. Verify that anchors, seats, plates, reinforcement and other items to be cast into concrete are accurately placed, positioned securely, and will not
interfere with concrete placement.

J. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place
concrete. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
1. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC 303. Misplaced or damaged

anchor rods shall be subject to re-engineering fees.
2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of concrete frame at exterior walls, where flashing is

shown at lintels, shelf angles, and other conditions.
3. Install dovetail anchors in concrete structures as indicated.

3.04 REMOVING AND REUSING FORMS

A. General:  Formwork for sides of beams, walls, columns, and similar parts of the Work that does not support weight of concrete may be removed after
cumulatively curing at not less than 50 deg F for 24 hours after placing concrete, if concrete is hard enough to not be damaged by form-removal
operations and curing and protection operations are maintained.
1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports weight of concrete in place until concrete has

achieved at least 70 percent of its 28-day design compressive strength.
2. Remove forms only if shores have been arranged to permit removal of forms without loosening or disturbing shores.

B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or otherwise damaged form-facing material will not be
acceptable for exposed surfaces.  Apply new form-release agent.

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  Align and secure joints to avoid offsets.  Do not use
patched forms for exposed concrete surfaces unless approved by Architect.

3.05 PLACING CONCRETE

A. Place concrete in accordance with ACI 304R. Verify that installation of formwork, reinforcement, and embedded items is complete and that required
inspections have been performed and corrections made.

B. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect.

C. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has
hardened enough to cause seams or planes of weakness.  If a section cannot be placed continuously, provide construction joints as indicated. 
Deposit concrete to avoid segregation.
1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in a manner to avoid inclined construction joints.
2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

a. Supplement mechanical consolidation by hand, spading, rodding, or tamping.
3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly

penetrate placed layer and at least 6 inches into preceding layer.  Do not insert vibrators into lower layers of concrete that have begun to lose
plasticity.  At each insertion, limit duration of vibration to time necessary to consolidate concrete and complete embedment of reinforcement
and other embedded items without causing mixture constituents to segregate.

D. Maintain records of concrete placement.  Record date, location, quantity, air temperature, and test samples taken.

E. Ensure reinforcement, inserts, waterstops, embedded parts, and formed construction joint devices will not be disturbed during concrete placement.

F. Place concrete continuously without construction (cold) joints wherever possible; where construction joints are necessary, before next placement
prepare joint surface by removing laitance and exposing the sand and sound surface mortar, by sandblasting or high-pressure water jetting.

3.06 CONCRETE FINISHING

A. Repair surface defects, including tie holes, immediately after removing formwork.

B. Exposed Form Finish:  Rub down or chip off and smooth fins or other raised areas 1/4 inch or more in height.  Provide finish as follows:
1. Smooth Rubbed Finish:  Wet concrete and rub with carborundum brick or other abrasive, not more than 24 hours after form removal.

3.07 CURING AND PROTECTION

A. Comply with requirements of ACI 308R.  Immediately after placement, protect concrete from premature drying, excessively hot or cold temperatures,
and mechanical injury.

B. Maintain concrete with minimal moisture loss at relatively constant temperature for period necessary for hydration of cement and hardening of
concrete.

3.08 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests,

B. Provide free access to concrete operations at project site and cooperate with appointed firm.

C. Submit proposed mix design of each class of concrete to inspection and testing firm for review prior to commencement of concrete operations.

D. Compressive Strength Tests:  ASTM C39/C39M, for each test, mold and cure three concrete test cylinders.  Obtain test samples for every 100 cubic
yards or less of each class of concrete placed.

E. Take one additional test cylinder during cold weather concreting, cured on job site under same conditions as concrete it represents.

F. Perform one slump test for each set of test cylinders taken, following procedures of ASTM C143/C143M.

3.09 DEFECTIVE CONCRETE

A. Test Results:  The testing agency shall report test results in writing to Architect and Contractor  within 24 hours of test.

B. Defective Concrete:  Concrete not complying with required lines, details, dimensions, tolerances or specified requirements.

C. Repair or replacement of defective concrete will be determined by the Architect.  The cost of additional testing shall be borne by Contractor when
defective concrete is identified.

3.10 PROTECTION

A.

END OF SECTION

DIVISION  04 -   MASONRY

SECTION 04 01 20
MAINTENANCE OF UNIT MASONRY

PART 1 GENERAL

1.01 SUMMARY

A. Section includes maintenance of unit masonry consisting of brick clay and cast stone masonry restoration and cleaning as follows:

B. Unused anchor removal.
1. Repairing unit masonry, including replacing units.
2. Painting steel uncovered during the work.
3. Reanchoring veneers.
4. Repointing joints.
5. Preliminary cleaning, including removing plant growth.
6. Cleaning exposed unit masonry surfaces.

1.02 DEFINITIONS

A. Low-Pressure Spray:  100 to 400 psi; 4 to 6 gpm.

1.03 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include recommendations for application and use.  Include test data substantiating that products
comply with requirements.

B. Samples for Verification:  For the following:
1. Each type of masonry unit to be used for replacing existing units.  Include sets of Samples as necessary to show the full range of shape, color,

and texture to be expected.
2. Each type, color, and texture of pointing mortar in the form of sample mortar strips, 6 inches long by 1/4 inch wide, set in aluminum or plastic

channels.
a. Include with each Sample a list of ingredients with proportions of each.  Identify sources, both supplier and quarry, of each type of sand

and brand names of cementitious materials and pigments if any.

1.04 QUALITY ASSURANCE

A. Source Limitations:  Obtain each type of material for masonry restoration (face brick, cement, sand, etc.) from one source with resources to provide
materials of consistent quality in appearance and physical properties.

B. Cleaning and Repair Appearance Standard:  Cleaned and repaired surfaces are to have a uniform appearance as viewed from 20 feet away by
Architect.  Perform additional paint and stain removal, general cleaning, and spot cleaning of small areas that are noticeably different, so that surface
blends smoothly into surrounding areas.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver masonry units to Project site strapped together in suitable packs or pallets or in heavy-duty cartons.

B. Deliver other materials to Project site in manufacturer's original and unopened containers, labeled with manufacturer's name and type of products.

C. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.

D. Store hydrated lime in manufacturer's original and unopened containers.  Discard lime if containers have been damaged or have been opened for
more than two days.

E. Store sand where grading and other required characteristics can be maintained and contamination avoided.

1.06 PROJECT CONDITIONS

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit masonry restoration and cleaning work
to be performed according to manufacturers' written instructions and specified requirements.

B. Repair masonry units and repoint mortar joints only when air temperature is between 40 and 90 deg F and is predicted to remain so for at least 7

C.

evaporation of water from mortar and repair materials.  Provide artificial shade and wind breaks and use cooled materials as required to minimize
evaporation.  Do not apply mortar to substrates with temperatures of 90 deg F and above unless otherwise indicated.

E. Clean masonry surfaces only when air temperature is 40 deg F and above and is predicted to remain so for at least 7 days after completion of
cleaning.

1.07 SEQUENCING AND SCHEDULING

A. Order replacement materials at earliest possible date to avoid delaying completion of the Work.

B. Perform masonry restoration work in the following sequence:
1. Remove plant growth.
2. Rake out mortar from joints surrounding masonry to be replaced and from joints adjacent to masonry repairs along joints.
3. Repair masonry, including replacing existing masonry with new masonry materials.
4. Rake out mortar from joints to be repointed.
5. Point mortar joints.
6. After repairs and repointing have been completed and cured, perform a final cleaning to remove residues from this work.
7. Inspect for open mortar joints and repair before cleaning to prevent the intrusion of water and other cleaning materials into the wall.
8. Remove paint.
9. Clean masonry surfaces.

PART 2 PRODUCTS

2.01 MASONRY MATERIALS

A. Face Brick:  Provide face brick, including specially molded, ground, cut, or sawed shapes where required to complete masonry restoration work.
1. Provide units with colors, color variation within units, surface texture, size, and shape to match existing brickwork.

B. Salvaged Brick:  Obtain salvaged brick from repair locations shown on Drawings.  Clean off residual mortar.

2.02 MORTAR MATERIALS

A. Portland Cement:  ASTM C 150, Type I or Type II, white or gray or both where required for color matching of exposed mortar.
1. Provide cement containing not more than 0.60 percent total alkali when tested according to ASTM C 114.

B. Hydrated Lime:  ASTM C 207, Type S.

C. Mortar Sand:  ASTM C 144 unless otherwise indicated.
1. Match size, texture, and gradation of existing mortar sand as closely as possible.  Blend several sands if necessary to achieve suitable match.

D. Water:  Potable.

2.03 PAINT REMOVERS

A. Alkaline Paste Paint Remover:  Manufacturer's standard alkaline paste formulation for removing paint coatings from masonry.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ABR Products, Inc.; 800 Brush Grade.
b. Diedrich Technologies Inc.; 606 Multi-Layer Paint Remover or 606X Extra Thick Multi-Layer Paint Remover.
c. Hydroclean, Hydrochemical Techniques, Inc.; Hydroclean HT-716 Heavy Duty Paint Remover.
d. Price Research, Ltd.; Price Heavy Duty Paint Stripper.
e. PROSOCO; Enviro Klean Safety Peel 2, Sure Klean Heavy-Duty Paint Stripper, or Sure Klean Heavy-Duty Paint Stripper D.

B. Covered or Skin-Forming Alkaline Paint Remover:  Manufacturer's standard covered or skin-forming alkaline formulation for removing paint coatings
from masonry.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ABR Products, Inc.; Grip 'N Strip 800 Fast Acting.
b. Diedrich Technologies Inc.; 606 Multi-Layer Paint Remover or 606X Extra Thick Multi-Layer Paint Remover with pull-off removal system.
c. Dumond Chemicals, Inc.; Peel Away 1 System.
d. PROSOCO; Enviro Klean Safety Peel 1 or Enviro Klean Safety Peel 3 with Enviro Klean Overcoat.

C. Solvent-Type Paint Remover:  Manufacturer's standard water-rinsable, solvent-type gel formulation for removing paint coatings from masonry.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ABR Products, Inc.; Super Bio Strip Gel.
b. Diedrich Technologies Inc.; 505 Special Coatings Stripper.
c. Dumond Chemicals, Inc.; Peel Away 2.
d. Hydroclean, Hydrochemical Techniques, Inc.; Hydroclean HT-300 Solvent Paint Remover.
e. Price Research, Ltd.; Price Strip-All.
f. PROSOCO; Sure Klean Fast Acting Stripper.

2.04 CLEANING MATERIALS

A. Water:  Potable.

B. Job-Mixed Detergent Solution:  Solution prepared by mixing 2 cups of tetrasodium polyphosphate, 1/2 cup of laundry detergent, and 20 quarts of hot
water for every 5 gal. of solution required.

C. Job-Mixed Mold, Mildew, and Algae Remover:  Solution prepared by mixing 2 cups of tetrasodium polyphosphate, 5 quarts of 5 percent sodium
hypochlorite (bleach), and 15 quarts of hot water for every 5 gal. of solution required.

2.05 ACCESSORY MATERIALS

A. Liquid Strippable Masking Agent:  Manufacturer's standard liquid, film-forming, strippable masking material for protecting glass, metal, and polished
stone surfaces from damaging effects of acidic and alkaline masonry cleaners.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ABR Products, Inc.; Rubber Mask.
b. Price Research, Ltd.; Price Mask.
c. PROSOCO; Sure Klean Strippable Masking.

B. Masonry Repair Anchors, Expansion Type:  Mechanical fasteners designed for masonry veneer stabilization consisting of 1/4-inch- diameter,
Type 304 stainless-steel rod with brass expanding shells at each end and water-shedding washer in the middle.  Expanding shells shall be designed
to provide positive mechanical anchorage to veneer on one end and backup masonry on the other.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. BLOK-LOK Limited; Torq-Lok.
b. Dur-O-Wal, a division of Dayton Superior; Dur-O-Wal Repair Anchor.
c. Hohmann & Barnard, Inc.; #521RA-B Restoration Anchor.

C. Masking Tape:  Nonstaining, nonabsorbent material, compatible with pointing mortar, joint primers, sealants, and surfaces adjacent to joints; that will
easily come off entirely, including adhesive.

D. Miscellaneous Products:  Select materials and methods of use based on the following, subject to approval of a mockup:
1. Previous effectiveness in performing the work involved.
2. Little possibility of damaging exposed surfaces.
3. Consistency of each application.
4. Uniformity of the resulting overall appearance.
5. Do not use products or tools that could do the following:

a. Remove, alter, or in any way harm the present condition or future preservation of existing surfaces, including surrounding surfaces not in
contract.

b. Leave a residue on surfaces.

2.06 MORTAR MIXES

A. Measurement and Mixing:  Measure cementitious materials and sand in a dry condition by volume or equivalent weight.  Do not measure by shovel;
use known measure.  Mix materials in a clean, mechanical batch mixer.
1. Mixing Pointing Mortar:  Thoroughly mix cementitious materials and sand together before adding any water.  Then mix again adding only

enough water to produce a damp, unworkable mix that will retain its form when pressed into a ball.  Maintain mortar in this dampened condition
for 15 to 30 minutes.  Add remaining water in small portions until mortar reaches desired consistency.  Use mortar within one hour of final
mixing; do not retemper or use partially hardened material.

B. Colored Mortar:  Produce mortar of color required by using specified ingredients.  Do not alter specified proportions without Architect's approval.

C. Do not use admixtures in mortar unless otherwise indicated.

D. Mortar Proportions:  Mix mortar materials in the following proportions:
1. Pointing Mortar for Brick:  1 part portland cement, 2 parts lime, and 6 parts sand.
2. Rebuilding (Setting) Mortar:  Same as pointing mortar.

PART 3 EXECUTION

3.01 PROTECTION

A. Protect persons, motor vehicles, surrounding surfaces of building being restored, building site, plants, and surrounding buildings from harm resulting
from masonry restoration work.

B. Comply with chemical-cleaner manufacturer's written instructions for protecting building and other surfaces against damage from exposure to its
products.  Prevent chemical-cleaning solutions from coming into contact with people, motor vehicles, landscaping, buildings, and other surfaces that
could be harmed by such contact.
1. Cover adjacent surfaces with materials that are proven to resist chemical cleaners used unless chemical cleaners being used will not damage

adjacent surfaces.  Use materials that contain only waterproof, UV-resistant adhesives.  Apply masking agents to comply with manufacturer's
written instructions.  Do not apply liquid masking agent to painted or porous surfaces.  When no longer needed, promptly remove masking to
prevent adhesive staining.

2. Keep wall wet below area being cleaned to prevent streaking from runoff.
3. Do not clean masonry during winds of sufficient force to spread cleaning solutions to unprotected surfaces.
4. Dispose of runoff from cleaning operations by legal means and in a manner that prevents soil erosion, undermining of paving and foundations,

damage to landscaping, and water penetration into building interiors.

C. Prevent mortar from staining face of surrounding masonry and other surfaces.
1. Cover sills, ledges, and projections to protect from mortar droppings.
2. Keep wall area wet below rebuilding and pointing work to discourage mortar from adhering.

and other surfaces.

way from building.

3.02 UN

A. neous items no longer in use unless indicated to remain.

ng surrounding masonry, do the following:
face and core drill a recess of same depth in surrounding masonry as close around

f antirust coating, following coating manufacturer's written instructions and without
ess per coat.  Keep paint off sides of recess.
d to remove and replace the masonry unit.

d and are to be reused.  Carefully remove entire units from joint to joint, without
damaging surrounding masonry.
1. When removing single bricks, remove material from center of brick and work toward outside edges.

B. Support and protect remaining masonry that surrounds removal area.  Maintain flashing, reinforcement, lintels, and adjoining construction in an
undamaged condition.

C. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose units in existing masonry backup, rotted wood, rusted
metal, and other deteriorated items.

D. Remove in an undamaged condition as many whole bricks as possible.
1. Remove mortar, loose particles, and soil from brick by cleaning with hand chisels, brushes, and water.
2. Remove sealants by cutting close to brick with utility knife and cleaning with solvents.
3. Store brick for reuse.  Store off ground, on skids, and protected from weather.

E. Replace removed brick with other removed brick and salvaged brick in good quality, where possible, or with new brick matching existing brick,
including size.  Do not use broken units unless they can be cut to usable size.

F. Install replacement brick into bonding and coursing pattern of existing brick.  If cutting is required, use a motor-driven saw designed to cut masonry
with clean, sharp, unchipped edges.
1. Maintain joint width for replacement units to match existing joints.
2. Use setting buttons or shims to set units accurately spaced with uniform joints.

G. Lay replacement brick with completely filled bed, head, and collar joints.  Butter ends with sufficient mortar to fill head joints and shove into place.
 Wet both replacement and surrounding bricks that have ASTM C 67 initial rates of absorption (suction) of more than 30 g/30 sq. in. per min.  Use
wetting methods that ensure that units are nearly saturated but surface is dry when laid.
1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing brickwork.
2. Rake out mortar used for laying brick before mortar sets and point new mortar joints in repaired area to comply with requirements for repointing

existing masonry, and at same time as repointing of surrounding area.
3. When mortar is sufficiently hard to support units, remove shims and other devices interfering with pointing of joints.

3.04 RE

A. Install masonry repair anchors in horizontal mortar joints and according to manufacturer's written instructions.  Install at not more than 16 inches o.c.
vertically and 32 inches o.c. horizontally unless otherwise indicated.  Install at locations to avoid penetrating flashing.

oint and fill recess with pointing mortar.

3.05

oved,

turer's
eparation.

3.03 INSTALLING REINFORCEMENT,  ANCHOR RODS,  AND OTHER EMBEDDED ITEMS

A. Comply with requirements of ACI 301. Clean reinforcement of loose rust and mill scale, and accurately position, support, and secure in place to
achieve not less than minimum concrete coverage required for protection.
1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before placing concrete.
2. Allow six hours between completion of reinforcement installation and placement of concrete for special inspection.

B. Bend steel reinforcement in accordance with ACI 318.
1. Do not heat steel reinforcement for bending. Bend or straighten bars cold.
2. Do not bend partially embedded steel reinforcement, except as approved.

C. Clean reinforcement of dirt, grease, scale, loose rust, oil, paint and other foreign matter prior to installation.

D. Accurately position, support, and secure reinforcement against displacement.  Locate and support reinforcement with bar supports to maintain
minimum concrete cover.  Do not tack weld crossing reinforcing bars.

E. Splicing of Reinforcement: Conform to ACI 318 Chapter 25 for wired lap splices and embedment lengths.

F. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

G. "Wet Sticking", "Hooking-up" or "Walking-in" of any reinforcement will not be permitted.

H. Maintain required concrete cover dimensions indicated. Coordinate placement of conduit and inserts with reinforcement. Protect installed
reinforcement from damage or displacement prior to and during concrete placement.

I. Verify that anchors, seats, plates, reinforcement and other items to be cast into concrete are accurately placed, positioned securely, and will not
interfere with concrete placement.

J. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place
concrete. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
1. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC 303. Misplaced or damaged

anchor rods shall be subject to re-engineering fees.
2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of concrete frame at exterior walls, where flashing is

shown at lintels, shelf angles, and other conditions.
3. Install dovetail anchors in concrete structures as indicated.

3.04 REMOVING AND REUSING FORMS

A. General:  Formwork for sides of beams, walls, columns, and similar parts of the Work that does not support weight of concrete may be removed after
cumulatively curing at not less than 50 deg F for 24 hours after placing concrete, if concrete is hard enough to not be damaged by form-removal
operations and curing and protection operations are maintained.
1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports weight of concrete in place until concrete has

achieved at least 70 percent of its 28-day design compressive strength.
2. Remove forms only if shores have been arranged to permit removal of forms without loosening or disturbing shores.

B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or otherwise damaged form-facing material will not be
acceptable for exposed surfaces.  Apply new form-release agent.

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  Align and secure joints to avoid offsets.  Do not use
patched forms for exposed concrete surfaces unless approved by Architect.

3.05 PLACING CONCRETE

A. Place concrete in accordance with ACI 304R. Verify that installation of formwork, reinforcement, and embedded items is complete and that required
inspections have been performed and corrections made.

B. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect.

C. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has
hardened enough to cause seams or planes of weakness.  If a section cannot be placed continuously, provide construction joints as indicated. 
Deposit concrete to avoid segregation.
1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in a manner to avoid inclined construction joints.
2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

a. Supplement mechanical consolidation by hand, spading, rodding, or tamping.
3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly

penetrate placed layer and at least 6 inches into preceding layer.  Do not insert vibrators into lower layers of concrete that have begun to lose
plasticity.  At each insertion, limit duration of vibration to time necessary to consolidate concrete and complete embedment of reinforcement
and other embedded items without causing mixture constituents to segregate.

D. Maintain records of concrete placement.  Record date, location, quantity, air temperature, and test samples taken.

E. Ensure reinforcement, inserts, waterstops, embedded parts, and formed construction joint devices will not be disturbed during concrete placement.

F. Place concrete continuously without construction (cold) joints wherever possible; where construction joints are necessary, before next placement
prepare joint surface by removing laitance and exposing the sand and sound surface mortar, by sandblasting or high-pressure water jetting.

3.06 CONCRETE FINISHING

A. Repair surface defects, including tie holes, immediately after removing formwork.

B. Exposed Form Finish:  Rub down or chip off and smooth fins or other raised areas 1/4 inch or more in height.  Provide finish as follows:
1. Smooth Rubbed Finish:  Wet concrete and rub with carborundum brick or other abrasive, not more than 24 hours after form removal.

3.07 CURING AND PROTECTION

A. Comply with requirements of ACI 308R.  Immediately after placement, protect concrete from premature drying, excessively hot or cold temperatures,
and mechanical injury.

B. Maintain concrete with minimal moisture loss at relatively constant temperature for period necessary for hydration of cement and hardening of
concrete.

3.08 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests,

B. Provide free access to concrete operations at project site and cooperate with appointed firm.

C. Submit proposed mix design of each class of concrete to inspection and testing firm for review prior to commencement of concrete operations.

D. Compressive Strength Tests:  ASTM C39/C39M, for each test, mold and cure three concrete test cylinders.  Obtain test samples for every 100 cubic
yards or less of each class of concrete placed.

E. Take one additional test cylinder during cold weather concreting, cured on job site under same conditions as concrete it represents.

F. Perform one slump test for each set of test cylinders taken, following procedures of ASTM C143/C143M.

3.09 DEFECTIVE CONCRETE

A. Test Results:  The testing agency shall report test results in writing to Architect and Contractor  within 24 hours of test.

B. Defective Concrete:  Concrete not complying with required lines, details, dimensions, tolerances or specified requirements.

C. Repair or replacement of defective concrete will be determined by the Architect.  The cost of additional testing shall be borne by Contractor when
defective concrete is identified.

3.10 PROTECTION

A.

END OF SECTION

DIVISION  04 -   MASONRY

SECTION 04 01 20
MAINTENANCE OF UNIT MASONRY

PART 1 GENERAL

1.01 SUMMARY

A. Section includes maintenance of unit masonry consisting of brick clay and cast stone masonry restoration and cleaning as follows:

B. Unused anchor removal.
1. Repairing unit masonry, including replacing units.
2. Painting steel uncovered during the work.
3. Reanchoring veneers.
4. Repointing joints.
5. Preliminary cleaning, including removing plant growth.
6. Cleaning exposed unit masonry surfaces.

1.02 DEFINITIONS

A. Low-Pressure Spray:  100 to 400 psi; 4 to 6 gpm.

1.03 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include recommendations for application and use.  Include test data substantiating that products
comply with requirements.

B. Samples for Verification:  For the following:
1. Each type of masonry unit to be used for replacing existing units.  Include sets of Samples as necessary to show the full range of shape, color,

and texture to be expected.
2. Each type, color, and texture of pointing mortar in the form of sample mortar strips, 6 inches long by 1/4 inch wide, set in aluminum or plastic

channels.
a. Include with each Sample a list of ingredients with proportions of each.  Identify sources, both supplier and quarry, of each type of sand

and brand names of cementitious materials and pigments if any.

1.04 QUALITY ASSURANCE

A. Source Limitations:  Obtain each type of material for masonry restoration (face brick, cement, sand, etc.) from one source with resources to provide
materials of consistent quality in appearance and physical properties.

B. Cleaning and Repair Appearance Standard:  Cleaned and repaired surfaces are to have a uniform appearance as viewed from 20 feet away by
Architect.  Perform additional paint and stain removal, general cleaning, and spot cleaning of small areas that are noticeably different, so that surface
blends smoothly into surrounding areas.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver masonry units to Project site strapped together in suitable packs or pallets or in heavy-duty cartons.

B. Deliver other materials to Project site in manufacturer's original and unopened containers, labeled with manufacturer's name and type of products.

C. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.

D. Store hydrated lime in manufacturer's original and unopened containers.  Discard lime if containers have been damaged or have been opened for
more than two days.

E. Store sand where grading and other required characteristics can be maintained and contamination avoided.

1.06 PROJECT CONDITIONS

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit masonry restoration and cleaning work
to be performed according to manufacturers' written instructions and specified requirements.

B. Repair masonry units and repoint mortar joints only when air temperature is between 40 and 90 deg F and is predicted to remain so for at least 7
days after completion of the Work unless otherwise indicated.

C.

evaporation of water from mortar and repair materials.  Provide artificial shade and wind breaks and use cooled materials as required to minimize
evaporation.  Do not apply mortar to substrates with temperatures of 90 deg F and above unless otherwise indicated.

E. Clean masonry surfaces only when air temperature is 40 deg F and above and is predicted to remain so for at least 7 days after completion of
cleaning.

1.07 SEQUENCING AND SCHEDULING

A. Order replacement materials at earliest possible date to avoid delaying completion of the Work.

B. Perform masonry restoration work in the following sequence:
1. Remove plant growth.
2. Rake out mortar from joints surrounding masonry to be replaced and from joints adjacent to masonry repairs along joints.
3. Repair masonry, including replacing existing masonry with new masonry materials.
4. Rake out mortar from joints to be repointed.
5. Point mortar joints.
6. After repairs and repointing have been completed and cured, perform a final cleaning to remove residues from this work.
7. Inspect for open mortar joints and repair before cleaning to prevent the intrusion of water and other cleaning materials into the wall.
8. Remove paint.
9. Clean masonry surfaces.

PART 2 PRODUCTS

2.01 MASONRY MATERIALS

A. Face Brick:  Provide face brick, including specially molded, ground, cut, or sawed shapes where required to complete masonry restoration work.
1. Provide units with colors, color variation within units, surface texture, size, and shape to match existing brickwork.

B. Salvaged Brick:  Obtain salvaged brick from repair locations shown on Drawings.  Clean off residual mortar.

2.02 MORTAR MATERIALS

A. Portland Cement:  ASTM C 150, Type I or Type II, white or gray or both where required for color matching of exposed mortar.
1. Provide cement containing not more than 0.60 percent total alkali when tested according to ASTM C 114.

B. Hydrated Lime:  ASTM C 207, Type S.

C. Mortar Sand:  ASTM C 144 unless otherwise indicated.
1. Match size, texture, and gradation of existing mortar sand as closely as possible.  Blend several sands if necessary to achieve suitable match.

D. Water:  Potable.

2.03 PAINT REMOVERS

A. Alkaline Paste Paint Remover:  Manufacturer's standard alkaline paste formulation for removing paint coatings from masonry.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ABR Products, Inc.; 800 Brush Grade.
b. Diedrich Technologies Inc.; 606 Multi-Layer Paint Remover or 606X Extra Thick Multi-Layer Paint Remover.
c. Hydroclean, Hydrochemical Techniques, Inc.; Hydroclean HT-716 Heavy Duty Paint Remover.
d. Price Research, Ltd.; Price Heavy Duty Paint Stripper.
e. PROSOCO; Enviro Klean Safety Peel 2, Sure Klean Heavy-Duty Paint Stripper, or Sure Klean Heavy-Duty Paint Stripper D.

B. Covered or Skin-Forming Alkaline Paint Remover:  Manufacturer's standard covered or skin-forming alkaline formulation for removing paint coatings
from masonry.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ABR Products, Inc.; Grip 'N Strip 800 Fast Acting.
b. Diedrich Technologies Inc.; 606 Multi-Layer Paint Remover or 606X Extra Thick Multi-Layer Paint Remover with pull-off removal system.
c. Dumond Chemicals, Inc.; Peel Away 1 System.
d. PROSOCO; Enviro Klean Safety Peel 1 or Enviro Klean Safety Peel 3 with Enviro Klean Overcoat.

C. Solvent-Type Paint Remover:  Manufacturer's standard water-rinsable, solvent-type gel formulation for removing paint coatings from masonry.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ABR Products, Inc.; Super Bio Strip Gel.
b. Diedrich Technologies Inc.; 505 Special Coatings Stripper.
c. Dumond Chemicals, Inc.; Peel Away 2.
d. Hydroclean, Hydrochemical Techniques, Inc.; Hydroclean HT-300 Solvent Paint Remover.
e. Price Research, Ltd.; Price Strip-All.
f. PROSOCO; Sure Klean Fast Acting Stripper.

2.04 CLEANING MATERIALS

A. Water:  Potable.

B. Job-Mixed Detergent Solution:  Solution prepared by mixing 2 cups of tetrasodium polyphosphate, 1/2 cup of laundry detergent, and 20 quarts of hot
water for every 5 gal. of solution required.

C. Job-Mixed Mold, Mildew, and Algae Remover:  Solution prepared by mixing 2 cups of tetrasodium polyphosphate, 5 quarts of 5 percent sodium
hypochlorite (bleach), and 15 quarts of hot water for every 5 gal. of solution required.

2.05 ACCESSORY MATERIALS

A. Liquid Strippable Masking Agent:  Manufacturer's standard liquid, film-forming, strippable masking material for protecting glass, metal, and polished
stone surfaces from damaging effects of acidic and alkaline masonry cleaners.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ABR Products, Inc.; Rubber Mask.
b. Price Research, Ltd.; Price Mask.
c. PROSOCO; Sure Klean Strippable Masking.

B. Masonry Repair Anchors, Expansion Type:  Mechanical fasteners designed for masonry veneer stabilization consisting of 1/4-inch- diameter,
Type 304 stainless-steel rod with brass expanding shells at each end and water-shedding washer in the middle.  Expanding shells shall be designed
to provide positive mechanical anchorage to veneer on one end and backup masonry on the other.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. BLOK-LOK Limited; Torq-Lok.
b. Dur-O-Wal, a division of Dayton Superior; Dur-O-Wal Repair Anchor.
c. Hohmann & Barnard, Inc.; #521RA-B Restoration Anchor.

C. Masking Tape:  Nonstaining, nonabsorbent material, compatible with pointing mortar, joint primers, sealants, and surfaces adjacent to joints; that will
easily come off entirely, including adhesive.

D. Miscellaneous Products:  Select materials and methods of use based on the following, subject to approval of a mockup:
1. Previous effectiveness in performing the work involved.
2. Little possibility of damaging exposed surfaces.
3. Consistency of each application.
4. Uniformity of the resulting overall appearance.
5. Do not use products or tools that could do the following:

a. Remove, alter, or in any way harm the present condition or future preservation of existing surfaces, including surrounding surfaces not in
contract.

b. Leave a residue on surfaces.

2.06 MORTAR MIXES

A. Measurement and Mixing:  Measure cementitious materials and sand in a dry condition by volume or equivalent weight.  Do not measure by shovel;
use known measure.  Mix materials in a clean, mechanical batch mixer.
1. Mixing Pointing Mortar:  Thoroughly mix cementitious materials and sand together before adding any water.  Then mix again adding only

enough water to produce a damp, unworkable mix that will retain its form when pressed into a ball.  Maintain mortar in this dampened condition
for 15 to 30 minutes.  Add remaining water in small portions until mortar reaches desired consistency.  Use mortar within one hour of final
mixing; do not retemper or use partially hardened material.

B. Colored Mortar:  Produce mortar of color required by using specified ingredients.  Do not alter specified proportions without Architect's approval.

C. Do not use admixtures in mortar unless otherwise indicated.

D. Mortar Proportions:  Mix mortar materials in the following proportions:
1. Pointing Mortar for Brick:  1 part portland cement, 2 parts lime, and 6 parts sand.
2. Rebuilding (Setting) Mortar:  Same as pointing mortar.

PART 3 EXECUTION

3.01 PROTECTION

A. Protect persons, motor vehicles, surrounding surfaces of building being restored, building site, plants, and surrounding buildings from harm resulting
from masonry restoration work.

B. Comply with chemical-cleaner manufacturer's written instructions for protecting building and other surfaces against damage from exposure to its
products.  Prevent chemical-cleaning solutions from coming into contact with people, motor vehicles, landscaping, buildings, and other surfaces that
could be harmed by such contact.
1. Cover adjacent surfaces with materials that are proven to resist chemical cleaners used unless chemical cleaners being used will not damage

adjacent surfaces.  Use materials that contain only waterproof, UV-resistant adhesives.  Apply masking agents to comply with manufacturer's
written instructions.  Do not apply liquid masking agent to painted or porous surfaces.  When no longer needed, promptly remove masking to
prevent adhesive staining.

2. Keep wall wet below area being cleaned to prevent streaking from runoff.
3. Do not clean masonry during winds of sufficient force to spread cleaning solutions to unprotected surfaces.
4. Dispose of runoff from cleaning operations by legal means and in a manner that prevents soil erosion, undermining of paving and foundations,

damage to landscaping, and water penetration into building interiors.

C. Prevent mortar from staining face of surrounding masonry and other surfaces.
1. Cover sills, ledges, and projections to protect from mortar droppings.
2. Keep wall area wet below rebuilding and pointing work to discourage mortar from adhering.
3. Immediately remove mortar in contact with exposed masonry and other surfaces.

way from building.

3.02 UN

A. neous items no longer in use unless indicated to remain.

ng surrounding masonry, do the following:
face and core drill a recess of same depth in surrounding masonry as close around

f antirust coating, following coating manufacturer's written instructions and without
ess per coat.  Keep paint off sides of recess.
d to remove and replace the masonry unit.

d and are to be reused.  Carefully remove entire units from joint to joint, without
damaging surrounding masonry.
1. When removing single bricks, remove material from center of brick and work toward outside edges.

B. Support and protect remaining masonry that surrounds removal area.  Maintain flashing, reinforcement, lintels, and adjoining construction in an
undamaged condition.

C. Notify Architect of unforeseen detrimental conditions including voids, cracks, bulges, and loose units in existing masonry backup, rotted wood, rusted
metal, and other deteriorated items.

D. Remove in an undamaged condition as many whole bricks as possible.
1. Remove mortar, loose particles, and soil from brick by cleaning with hand chisels, brushes, and water.
2. Remove sealants by cutting close to brick with utility knife and cleaning with solvents.
3. Store brick for reuse.  Store off ground, on skids, and protected from weather.

E. Replace removed brick with other removed brick and salvaged brick in good quality, where possible, or with new brick matching existing brick,
including size.  Do not use broken units unless they can be cut to usable size.

F. Install replacement brick into bonding and coursing pattern of existing brick.  If cutting is required, use a motor-driven saw designed to cut masonry
with clean, sharp, unchipped edges.
1. Maintain joint width for replacement units to match existing joints.
2. Use setting buttons or shims to set units accurately spaced with uniform joints.

G. Lay replacement brick with completely filled bed, head, and collar joints.  Butter ends with sufficient mortar to fill head joints and shove into place.
 Wet both replacement and surrounding bricks that have ASTM C 67 initial rates of absorption (suction) of more than 30 g/30 sq. in. per min.  Use
wetting methods that ensure that units are nearly saturated but surface is dry when laid.
1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing brickwork.
2. Rake out mortar used for laying brick before mortar sets and point new mortar joints in repaired area to comply with requirements for repointing

existing masonry, and at same time as repointing of surrounding area.
3. When mortar is sufficiently hard to support units, remove shims and other devices interfering with pointing of joints.

3.04 REA

A. ntal mortar joints and according to manufacturer's written instructions.  Install at not more than 16 inches o.c.
vertically and 32 inches o.c. horizontally unless otherwise indicated.  Install at locations to avoid penetrating flashing.

B. Recess anchors at least 5/8 inch from surface of mortar joint and fill recess with pointing mortar.

3.05

oved,
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DIVISION  05 -   METALS

SECTION 05 12 00
STRUCTURAL STEEL FRAMING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Structural steel framing members.

B. Structural steel support members and struts.

C. Base plates.

D. Grouting under base plates.

1.02 REFERENCE STANDARDS

A. AISC (MAN) - Steel Construction Manual; 2023.

B. AISC 303 - Code of Standard Practice for Steel Buildings and Bridges; 2022.

C. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

D. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products; 2017.

E. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware; 2023.

F. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 PSI Tensile Strength; 2021.

G. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes; 2023.

H. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon Steel Structural Tubing; 2021.

I. ASTM A563/A563M - Standard Specification for Carbon and Alloy Steel Nuts (Inch and Metric); 2021a.

J. ASTM A992/A992M - Standard Specification for Structural Steel Shapes; 2022.

K. ASTM C827/C827M - Standard Test Method for Change in Height at Early Ages of Cylindrical Specimens of Cementitious Mixtures; 2023.

L. ASTM F436/F436M - Standard Specification for Hardened Steel Washers Inch and Metric Dimensions; 2019.

M. ASTM F959/F959M - Standard Specification for Compressible-Washer-Type Direct Tension Indicators for Use with Structural Fasteners, Inch and
Metric Series; 2017a.

N. ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield Strength; 2020.

O. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts and Assemblies, Steel and Alloy Steel, Heat Treated, Inch
Dimensions 120 ksi and 150 ksi Minimum Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile Strength; 2023.

P. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).

Q. IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel AC172; 2019.

R. RCSC (HSBOLT) - Specification for Structural Joints Using High-Strength Bolts; Research Council on Structural Connections; 2020.

S. SSPC-SP 3 - Power Tool Cleaning; 2018.

1.03 SUBMITTALS

A. See Section 013300 - Submittal Procedures, for submittal procedures.

B. Shop Drawings:
1. Indicate profiles, sizes, spacing, locations of structural members, openings, attachments, and fasteners.
2. Connections not detailed.

C. Manufacturer's Mill Certificate:  Certify that products meet or exceed specified requirements.

D. Fabricator's Qualification Statement: Provide documentation showing steel fabricator's years of experience prerforming this type of work and provide
list of minimum five (5) previous projects.

1.04 QUALITY ASSURANCE

A.

B.

licensed in the State in which the Project is located.

PART 2  PRODUCTS

2.01 MATERIALS

A. Steel Angles and Plates:  ASTM A36/A36M.

B. Rolled Steel Structural Shapes:  ASTM A992/A992M.

C. Cold-Formed Structural Tubing:  ASTM A500/A500M, Grade B.

D. Hot-Formed Structural Tubing:  ASTM A501/A501M, seamless or welded.

E. Structural Bolts and Nuts:  Carbon steel, ASTM A307, Grade A and galvanized in compliance with ASTM A153/A153M Class C.

F. High-Strength Structural Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, with matching compatible ASTM A563/A563M nuts and ASTM
F436/F436M washers.

G. Tension Control Bolts:  Twist-off type; ASTM F3125/F3125M.

H. Unheaded Anchor Rods:  ASTM F1554, Grade 36, plain, with matching ASTM A563/A563M nuts and ASTM F436/F436M Type 1 washers.

I. Headed Anchor Rods:  ASTM F1554 Grade 36, plain.

J. Load Indicator Washers:  Provide washers complying with ASTM F959/F959M at connections requiring high-strength bolts.

K. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.

L. Grout:  ASTM C1107/C1107M; Non-shrink; premixed compound consisting of non-metallic aggregate, cement, water reducing and plasticizing
agents.
1. Minimum Compressive Strength at 48 Hours:  2,000 pounds per square inch.
2. Minimum Compressive Strength at 28 Days:  7,000 pounds per square inch.
3. Height Change, Plastic State; when tested according to ASTM C827/C827M:

a. Maximum: Plus 4 percent.
b. Minimum: Plus 1 percent.

M. Shop and Touch-Up Primer:  Fabricator's standard, complying with VOC limitations of authorities having jurisdiction.

N. Touch-Up Primer for Galvanized Surfaces:  ​​​Fabricator's standard ​​​, complying with VOC limitations of authorities having jurisdiction. test

2.02 FABRICATION

A. Shop fabricate to greatest extent possible.

B. Continuously seal joined members by continuous welds.  Grind exposed welds smooth.

C. Fabricate connections for bolt, nut, and washer connectors.

2.03 FINISH

A. Prepare structural component surfaces in accordance with SSPC-SP 3.

B. Galvanize structural steel members to comply with ASTM A123/A123M.  Provide minimum 1.7 oz/sq ft galvanized coating.
1. Fill vent and drain holes that will be exposed in the finished Work by plugging with zinc solder and filing off smooth, unless they are to function

as permanent weep holes.

2.04 SOURCE QUALITY CONTROL

A. Provide shop testing and analysis of structural steel.

B. High-Strength Bolts:  Provide testing and verification of shop-bolted connections in accordance with RCSC (HSBOLT) "Specification for Structural
Joints Using High-Strength Bolts," testing at least ​20 ​ percent of bolts at each connection.

C. Welded Connections:  Visually inspect all shop-welded connections

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that conditions are appropriate for erection of structural steel and that the work may properly proceed. Verify elevations of concrete and
masonry bearing surfaces, and locations of anchor rods, bearing plates and other embedments for compliance with construction documents.

B. Verify that concrete in the footings, piers and walls or the mortar in the masonry piers and walls has attained, on the basis of an appropriate ASTM
standard test method of field-cured samples, 75 percent of its design compressive design strength before commencement of steel erection.

C. Proceed with erection only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Provide temporary shores, guys, braces and other supports during erection to keep structural steel secure, plumb, and in alignment against
temporary construction loads and loads equal in intensity to design loads. Remove temporary supports when permanent structural steel, connections
and bracing are in place unless otherwise directed.
1. Do not remove temporary shoring supporting composite deck construction until cast-in-place concrete has attained its design compressive

strength.

3.03 ERECTION

A. Erect structural steel in compliance with AISC 303.

B. Field weld components indicated on shop drawings.

C. Do not field cut or alter structural members without approval of Architect.

D. Provide temporary shores, guys, braces and other supports during erection to keep structural steel secure, plumb, and in alignment against
temporary construction loads and loads equal in intensity to design loads. Remove temporary supports when permanent structural steel, connections
and bracing are in place unless otherwise directed.
1. Do not remove temporary shoring supporting composite deck construction until cast-in-place concrete has attained its design compressive

strength.

E. Grout solidly between column plates and bearing surfaces, complying with manufacturer's instructions for non-shrink grout. Trowel grouted surfaces
smooth, splaying neatly to 45 degrees. Protect grout and allow to cure.

F. Align and adjust various members that form part of a complete frame or structure before permanently fastening. Before assembly, clean bearing
surfaces and other surfaces that will be in permanent contact with members. Perform necessary adjustments to compensate for discrepancies in
elevations and alignment.
1. Level and plumb individual members of structure.
2. Make allowances for difference in temperature at time of erection and mean temperature when structure is completed and in service.

G. Splice members only where indicated.

H. Do not use thermal cutting during erection unless approved by architect. Finish thermally cut sections within smoothness limits in AWS D1.1/D1.1M.

I. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be enlarged to admit bolts.

3.04 FIELD CONNECTIONS

A. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for Structural Joints Using High-Strength Bolts" for type of bolt and
type of joint.
1. Joint Type: Snug tightened, except slip critical at wind frames and moment connections.

B. Welded Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure specifications, weld quality, and methods used
in correcting welded work..
1. Comply with AISC 303 for bearing, alignment, adequacy of temporary connections, and removal of paint on surfaces adjacent to field welds.
2. Remove backing bars or runoff tabs, back gouge and grind steel smooth.
3. Assemble and weld built-up sections by methods that will maintaintrue alignment of axes without exceeding tolerances in AISC's "Code of

Standard Practice for Steel Buildings and Bridges" for mil material.

3.05 TOLERANCES

A. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for Steel Buildings and Bridges."

B. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.

C. Maximum Offset From True Alignment:  1/4 inch.

3.06 FIELD QUALITY CONTROL

A. High-Strength Bolts:  Provide testing and verification of field-bolted connections in accordance with RCSC (HSBOLT) "Specification for Structural
Joints Using High-Strength Bolts," testing at least ​​20 ​​ percent of bolts at each connection.

END OF SECTION

SECTION 10 15 00
VIDEO DISPLAY SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Panelized LED video display systems.

B. Control Software

1.02 RELATED REQUIREMENTS

A.

B.

C.

D.

E.

F.

G.

1.03 REFERENCE STANDARDS

A. ANSI/Infocomm 10 - Audiovisual Systems Performance Verification; 2013.

B. UL 879 - Electric Sign Components; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Conduct a preinstallation meeting two weeks prior to the start of the work of this section; require attendance by all affected
installers.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's data sheets on panelized LED display systems including recommendations for preparation, storage and
handling, and installation.

C. Shop Drawings:  Indicate cable routing, connections between equipment, anchor and support details, and adjacent construction.

D. Manufacturer's Certificates:  Certify products meet or exceed specified requirements.

E. Project Record Documents:  Provide quantities, type, and location for components, cabling and accessories.

F. Operation and Maintenance Data.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this section, with not less than three years of documented
experience.

B. Authorized Manufacturer Representative:  System shall be configured and commissioned by an authorized manufacturer representative.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store products in compliance with manufacturer instructions.

1.08 WA

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Provide 5 years of parts coverage.
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unless otherwise indicated.  Install at locations to avoid penetrating flashing.

B. Recess anchors at least 5/8 inch from surface of mortar joint and fill recess with pointing mortar.
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B. Recess anchors at least 5/8 inch from surface of mortar joint and fill recess with pointing mortar.

3.05 PAINTING STEEL UNCOVERED DURING THE WORK
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B. Provide 5 years of parts coverage.

PART 2  PRODUCTS
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3. Store brick for reuse.  Store off ground, on skids, and protected from weather.

E. Replace removed brick with other removed brick and salvaged brick in good quality, where possible, or with new brick matching existing brick,
including size.  Do not use broken units unless they can be cut to usable size.

F. Install replacement brick into bonding and coursing pattern of existing brick.  If cutting is required, use a motor-driven saw designed to cut masonry
with clean, sharp, unchipped edges.
1. Maintain joint width for replacement units to match existing joints.
2. Use setting buttons or shims to set units accurately spaced with uniform joints.

G. Lay replacement brick with completely filled bed, head, and collar joints.  Butter ends with sufficient mortar to fill head joints and shove into place.
 Wet both replacement and surrounding bricks that have ASTM C 67 initial rates of absorption (suction) of more than 30 g/30 sq. in. per min.  Use
wetting methods that ensure that units are nearly saturated but surface is dry when laid.
1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing brickwork.
2. Rake out mortar used for laying brick before mortar sets and point new mortar joints in repaired area to comply with requirements for repointing

existing masonry, and at same time as repointing of surrounding area.
3. When mortar is sufficiently hard to support units, remove shims and other devices interfering with pointing of joints.

3.04 REANCHORING VENEERS

A. tal mortar joints and according to manufacturer's written instructions.  Install at not more than 16 inches o.c.
unless otherwise indicated.  Install at locations to avoid penetrating flashing.

B. Recess anchors at least 5/8 inch from surface of mortar joint and fill recess with pointing mortar.

3.05
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3. Store brick for reuse.  Store off ground, on skids, and protected from weather.

E. Replace removed brick with other removed brick and salvaged brick in good quality, where possible, or with new brick matching existing brick,
including size.  Do not use broken units unless they can be cut to usable size.

F. Install replacement brick into bonding and coursing pattern of existing brick.  If cutting is required, use a motor-driven saw designed to cut masonry
with clean, sharp, unchipped edges.
1. Maintain joint width for replacement units to match existing joints.
2. Use setting buttons or shims to set units accurately spaced with uniform joints.

G. Lay replacement brick with completely filled bed, head, and collar joints.  Butter ends with sufficient mortar to fill head joints and shove into place.
 Wet both replacement and surrounding bricks that have ASTM C 67 initial rates of absorption (suction) of more than 30 g/30 sq. in. per min.  Use
wetting methods that ensure that units are nearly saturated but surface is dry when laid.
1. Tool exposed mortar joints in repaired areas to match joints of surrounding existing brickwork.
2. Rake out mortar used for laying brick before mortar sets and point new mortar joints in repaired area to comply with requirements for repointing

existing masonry, and at same time as repointing of surrounding area.
3. When mortar is sufficiently hard to support units, remove shims and other devices interfering with pointing of joints.

3.04 REANCHORING VENEERS

A. ntal mortar joints and according to manufacturer's written instructions.  Install at not more than 16 inches o.c.
unless otherwise indicated.  Install at locations to avoid penetrating flashing.

B. Recess anchors at least 5/8 inch from surface of mortar joint and fill recess with pointing mortar.

3.05 PAINTING STEEL UNCOVERED DURING THE WORK

rchitect determines that it is structural, or for other reasons cannot be totally removed,

rer's

t exceeding
commended rate of appli

B. Product Data:  Provide manufacturer's data sheets on panelized LED display systems including recommendations for preparation, storage and
handling, and installation.

C. Shop Drawings:  Indicate cable routing, connections between equipment, anchor and support details, and adjacent construction.

D. Manufacturer's Certificates:  Certify products meet or exceed specified requirements.

E. Project Record Documents:  Provide quantities, type, and location for components, cabling and accessories.

F. Operation and Maintenance Data.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this section, with not less than three years of documented
experience.

B. Authorized Manufacturer Representative:  System shall be configured and commissioned by an authorized manufacturer representative.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store products in compliance with manufacturer instructions.

1.08 WARRANTY

A. tals, for additional warranty requirements.

B. Provide 5 years of parts coverage.

PART 2  PRODUCTS
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D. Store hydrated lime in manufacturer's original and unopened containers.  Discard lime if containers have been damaged or have been opened for
more than two days.

E. Store sand where grading and other required characteristics can be maintained and contamination avoided.

1.06 PROJECT CONDITIONS

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit masonry restoration and cleaning work
to be performed according to manufacturers' written instructions and specified requirements.

B. Repair masonry units and repoint mortar joints only when air temperature is between 40 and 90 deg F and is predicted to remain so for at least 7
days after completion of the Work unless otherwise indicated.

C.

evaporation.  Do not apply mortar to substrates with temperatures of 90 deg F and above unless otherwise indicated.

E. Clean masonry surfaces only when air temperature is 40 deg F and above and is predicted to remain so for at least 7 days after completion of
cleaning.

1.07 SEQUENCING AND SCHEDULING

A. Order replacement materials at earliest possible date to avoid delaying completion of the Work.

B. Perform masonry restoration work in the following sequence:
1. Remove plant growth.
2. Rake out mortar from joints surrounding masonry to be replaced and from joints adjacent to masonry repairs along joints.
3. Repair masonry, including replacing existing masonry with new masonry materials.
4. Rake out mortar from joints to be repointed.
5. Point mortar joints.
6. After repairs and repointing have been completed and cured, perform a final cleaning to remove residues from this work.
7. Inspect for open mortar joints and repair before cleaning to prevent the intrusion of water and other cleaning materials into the wall.
8. Remove paint.
9. Clean masonry surfaces.

PART 2 PRODUCTS

2.01 MASONRY MATERIALS

A. Face Brick:  Provide face brick, including specially molded, ground, cut, or sawed shapes where required to complete masonry restoration work.
1. Provide units with colors, color variation within units, surface texture, size, and shape to match existing brickwork.

B. Salvaged Brick:  Obtain salvaged brick from repair locations shown on Drawings.  Clean off residual mortar.

2.02 MORTAR MATERIALS

A. Portland Cement:  ASTM C 150, Type I or Type II, white or gray or both where required for color matching of exposed mortar.
1. Provide cement containing not more than 0.60 percent total alkali when tested according to ASTM C 114.

B. Hydrated Lime:  ASTM C 207, Type S.

C. Mortar Sand:  ASTM C 144 unless otherwise indicated.
1. Match size, texture, and gradation of existing mortar sand as closely as possible.  Blend several sands if necessary to achieve suitable match.

D. Water:  Potable.

2.03 PAINT REMOVERS

A. Alkaline Paste Paint Remover:  Manufacturer's standard alkaline paste formulation for removing paint coatings from masonry.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ABR Products, Inc.; 800 Brush Grade.
b. Diedrich Technologies Inc.; 606 Multi-Layer Paint Remover or 606X Extra Thick Multi-Layer Paint Remover.
c. Hydroclean, Hydrochemical Techniques, Inc.; Hydroclean HT-716 Heavy Duty Paint Remover.
d. Price Research, Ltd.; Price Heavy Duty Paint Stripper.
e. PROSOCO; Enviro Klean Safety Peel 2, Sure Klean Heavy-Duty Paint Stripper, or Sure Klean Heavy-Duty Paint Stripper D.

B. Covered or Skin-Forming Alkaline Paint Remover:  Manufacturer's standard covered or skin-forming alkaline formulation for removing paint coatings
from masonry.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ABR Products, Inc.; Grip 'N Strip 800 Fast Acting.
b. Diedrich Technologies Inc.; 606 Multi-Layer Paint Remover or 606X Extra Thick Multi-Layer Paint Remover with pull-off removal system.
c. Dumond Chemicals, Inc.; Peel Away 1 System.
d. PROSOCO; Enviro Klean Safety Peel 1 or Enviro Klean Safety Peel 3 with Enviro Klean Overcoat.

C. Solvent-Type Paint Remover:  Manufacturer's standard water-rinsable, solvent-type gel formulation for removing paint coatings from masonry.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ABR Products, Inc.; Super Bio Strip Gel.
b. Diedrich Technologies Inc.; 505 Special Coatings Stripper.
c. Dumond Chemicals, Inc.; Peel Away 2.
d. Hydroclean, Hydrochemical Techniques, Inc.; Hydroclean HT-300 Solvent Paint Remover.
e. Price Research, Ltd.; Price Strip-All.
f. PROSOCO; Sure Klean Fast Acting Stripper.

2.04 CLEANING MATERIALS

A. Water:  Potable.

B. Job-Mixed Detergent Solution:  Solution prepared by mixing 2 cups of tetrasodium polyphosphate, 1/2 cup of laundry detergent, and 20 quarts of hot
water for every 5 gal. of solution required.

C. Job-Mixed Mold, Mildew, and Algae Remover:  Solution prepared by mixing 2 cups of tetrasodium polyphosphate, 5 quarts of 5 percent sodium
hypochlorite (bleach), and 15 quarts of hot water for every 5 gal. of solution required.

2.05 ACCESSORY MATERIALS

A. Liquid Strippable Masking Agent:  Manufacturer's standard liquid, film-forming, strippable masking material for protecting glass, metal, and polished
stone surfaces from damaging effects of acidic and alkaline masonry cleaners.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ABR Products, Inc.; Rubber Mask.
b. Price Research, Ltd.; Price Mask.
c. PROSOCO; Sure Klean Strippable Masking.

B. Masonry Repair Anchors, Expansion Type:  Mechanical fasteners designed for masonry veneer stabilization consisting of 1/4-inch- diameter,
Type 304 stainless-steel rod with brass expanding shells at each end and water-shedding washer in the middle.  Expanding shells shall be designed
to provide positive mechanical anchorage to veneer on one end and backup masonry on the other.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. BLOK-LOK Limited; Torq-Lok.
b. Dur-O-Wal, a division of Dayton Superior; Dur-O-Wal Repair Anchor.
c. Hohmann & Barnard, Inc.; #521RA-B Restoration Anchor.

C. Masking Tape:  Nonstaining, nonabsorbent material, compatible with pointing mortar, joint primers, sealants, and surfaces adjacent to joints; that will
easily come off entirely, including adhesive.

D. Miscellaneous Products:  Select materials and methods of use based on the following, subject to approval of a mockup:
1. Previous effectiveness in performing the work involved.
2. Little possibility of damaging exposed surfaces.
3. Consistency of each application.
4. Uniformity of the resulting overall appearance.
5. Do not use products or tools that could do the following:

a. Remove, alter, or in any way harm the present condition or future preservation of existing surfaces, including surrounding surfaces not in
contract.

b. Leave a residue on surfaces.

2.06 MORTAR MIXES

A. Measurement and Mixing:  Measure cementitious materials and sand in a dry condition by volume or equivalent weight.  Do not measure by shovel;
use known measure.  Mix materials in a clean, mechanical batch mixer.
1. Mixing Pointing Mortar:  Thoroughly mix cementitious materials and sand together before adding any water.  Then mix again adding only

enough water to produce a damp, unworkable mix that will retain its form when pressed into a ball.  Maintain mortar in this dampened condition
for 15 to 30 minutes.  Add remaining water in small portions until mortar reaches desired consistency.  Use mortar within one hour of final
mixing; do not retemper or use partially hardened material.

B. Colored Mortar:  Produce mortar of color required by using specified ingredients.  Do not alter specified proportions without Architect's approval.

C. Do not use admixtures in mortar unless otherwise indicated.

D. Mortar Proportions:  Mix mortar materials in the following proportions:
1. Pointing Mortar for Brick:  1 part portland cement, 2 parts lime, and 6 parts sand.
2. Rebuilding (Setting) Mortar:  Same as pointing mortar.

PART 3 EXECUTION

3.01 PROTECTION

A. Protect persons, motor vehicles, surrounding surfaces of building being restored, building site, plants, and surrounding buildings from harm resulting
from masonry restoration work.

B. Comply with chemical-cleaner manufacturer's written instructions for protecting building and other surfaces against damage from exposure to its
products.  Prevent chemical-cleaning solutions from coming into contact with people, motor vehicles, landscaping, buildings, and other surfaces that
could be harmed by such contact.
1. Cover adjacent surfaces with materials that are proven to resist chemical cleaners used unless chemical cleaners being used will not damage

adjacent surfaces.  Use materials that contain only waterproof, UV-resistant adhesives.  Apply masking agents to comply with manufacturer's
written instructions.  Do not apply liquid masking agent to painted or porous surfaces.  When no longer needed, promptly remove masking to

more than two days.

E. Store sand where grading and other required characteristics can be maintained and contamination avoided.

1.06 PROJECT CONDITIONS

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit masonry restoration and cleaning work
to be performed according to manufacturers' written instructions and specified requirements.

B. Repair masonry units and repoint mortar joints only when air temperature is between 40 and 90 deg F and is predicted to remain so for at least 7
days after completion of the Work unless otherwise indicated.

C. Cold-Weather Requirements:  Comply with the following procedures for masonry repair and mortar-joint pointing unless otherwise indicated:

E. Clean masonry surfaces only when air temperature is 40 deg F and above and is predicted to remain so for at least 7 days after completion of
cleaning.

1.07 SEQUENCING AND SCHEDULING

A. Order replacement materials at earliest possible date to avoid delaying completion of the Work.

B. Perform masonry restoration work in the following sequence:
1. Remove plant growth.
2. Rake out mortar from joints surrounding masonry to be replaced and from joints adjacent to masonry repairs along joints.
3. Repair masonry, including replacing existing masonry with new masonry materials.
4. Rake out mortar from joints to be repointed.
5. Point mortar joints.
6. After repairs and repointing have been completed and cured, perform a final cleaning to remove residues from this work.
7. Inspect for open mortar joints and repair before cleaning to prevent the intrusion of water and other cleaning materials into the wall.
8. Remove paint.
9. Clean masonry surfaces.

PART 2 PRODUCTS

2.01 MASONRY MATERIALS

A. Face Brick:  Provide face brick, including specially molded, ground, cut, or sawed shapes where required to complete masonry restoration work.
1. Provide units with colors, color variation within units, surface texture, size, and shape to match existing brickwork.

B. Salvaged Brick:  Obtain salvaged brick from repair locations shown on Drawings.  Clean off residual mortar.

2.02 MORTAR MATERIALS

A. Portland Cement:  ASTM C 150, Type I or Type II, white or gray or both where required for color matching of exposed mortar.
1. Provide cement containing not more than 0.60 percent total alkali when tested according to ASTM C 114.

B. Hydrated Lime:  ASTM C 207, Type S.

C. Mortar Sand:  ASTM C 144 unless otherwise indicated.
1. Match size, texture, and gradation of existing mortar sand as closely as possible.  Blend several sands if necessary to achieve suitable match.

D. Water:  Potable.

2.03 PAINT REMOVERS

A. Alkaline Paste Paint Remover:  Manufacturer's standard alkaline paste formulation for removing paint coatings from masonry.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ABR Products, Inc.; 800 Brush Grade.
b. Diedrich Technologies Inc.; 606 Multi-Layer Paint Remover or 606X Extra Thick Multi-Layer Paint Remover.
c. Hydroclean, Hydrochemical Techniques, Inc.; Hydroclean HT-716 Heavy Duty Paint Remover.
d. Price Research, Ltd.; Price Heavy Duty Paint Stripper.
e. PROSOCO; Enviro Klean Safety Peel 2, Sure Klean Heavy-Duty Paint Stripper, or Sure Klean Heavy-Duty Paint Stripper D.

B. Covered or Skin-Forming Alkaline Paint Remover:  Manufacturer's standard covered or skin-forming alkaline formulation for removing paint coatings
from masonry.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ABR Products, Inc.; Grip 'N Strip 800 Fast Acting.
b. Diedrich Technologies Inc.; 606 Multi-Layer Paint Remover or 606X Extra Thick Multi-Layer Paint Remover with pull-off removal system.
c. Dumond Chemicals, Inc.; Peel Away 1 System.
d. PROSOCO; Enviro Klean Safety Peel 1 or Enviro Klean Safety Peel 3 with Enviro Klean Overcoat.

C. Solvent-Type Paint Remover:  Manufacturer's standard water-rinsable, solvent-type gel formulation for removing paint coatings from masonry.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ABR Products, Inc.; Super Bio Strip Gel.
b. Diedrich Technologies Inc.; 505 Special Coatings Stripper.
c. Dumond Chemicals, Inc.; Peel Away 2.
d. Hydroclean, Hydrochemical Techniques, Inc.; Hydroclean HT-300 Solvent Paint Remover.
e. Price Research, Ltd.; Price Strip-All.
f. PROSOCO; Sure Klean Fast Acting Stripper.

2.04 CLEANING MATERIALS

A. Water:  Potable.

B. Job-Mixed Detergent Solution:  Solution prepared by mixing 2 cups of tetrasodium polyphosphate, 1/2 cup of laundry detergent, and 20 quarts of hot
water for every 5 gal. of solution required.

C. Job-Mixed Mold, Mildew, and Algae Remover:  Solution prepared by mixing 2 cups of tetrasodium polyphosphate, 5 quarts of 5 percent sodium
hypochlorite (bleach), and 15 quarts of hot water for every 5 gal. of solution required.

2.05 ACCESSORY MATERIALS

A. Liquid Strippable Masking Agent:  Manufacturer's standard liquid, film-forming, strippable masking material for protecting glass, metal, and polished
stone surfaces from damaging effects of acidic and alkaline masonry cleaners.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. ABR Products, Inc.; Rubber Mask.
b. Price Research, Ltd.; Price Mask.
c. PROSOCO; Sure Klean Strippable Masking.

B. Masonry Repair Anchors, Expansion Type:  Mechanical fasteners designed for masonry veneer stabilization consisting of 1/4-inch- diameter,
Type 304 stainless-steel rod with brass expanding shells at each end and water-shedding washer in the middle.  Expanding shells shall be designed
to provide positive mechanical anchorage to veneer on one end and backup masonry on the other.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. BLOK-LOK Limited; Torq-Lok.
b. Dur-O-Wal, a division of Dayton Superior; Dur-O-Wal Repair Anchor.
c. Hohmann & Barnard, Inc.; #521RA-B Restoration Anchor.

C. Masking Tape:  Nonstaining, nonabsorbent material, compatible with pointing mortar, joint primers, sealants, and surfaces adjacent to joints; that will
easily come off entirely, including adhesive.

D. Miscellaneous Products:  Select materials and methods of use based on the following, subject to approval of a mockup:
1. Previous effectiveness in performing the work involved.
2. Little possibility of damaging exposed surfaces.
3. Consistency of each application.
4. Uniformity of the resulting overall appearance.
5. Do not use products or tools that could do the following:

a. Remove, alter, or in any way harm the present condition or future preservation of existing surfaces, including surrounding surfaces not in
contract.

b. Leave a residue on surfaces.

2.06 MORTAR MIXES

A. Measurement and Mixing:  Measure cementitious materials and sand in a dry condition by volume or equivalent weight.  Do not measure by shovel;
use known measure.  Mix materials in a clean, mechanical batch mixer.
1. Mixing Pointing Mortar:  Thoroughly mix cementitious materials and sand together before adding any water.  Then mix again adding only

enough water to produce a damp, unworkable mix that will retain its form when pressed into a ball.  Maintain mortar in this dampened condition
for 15 to 30 minutes.  Add remaining water in small portions until mortar reaches desired consistency.  Use mortar within one hour of final
mixing; do not retemper or use partially hardened material.

B. Colored Mortar:  Produce mortar of color required by using specified ingredients.  Do not alter specified proportions without Architect's approval.

C. Do not use admixtures in mortar unless otherwise indicated.

D. Mortar Proportions:  Mix mortar materials in the following proportions:
1. Pointing Mortar for Brick:  1 part portland cement, 2 parts lime, and 6 parts sand.
2. Rebuilding (Setting) Mortar:  Same as pointing mortar.

PART 3 EXECUTION

3.01 PROTECTION

A. Protect persons, motor vehicles, surrounding surfaces of building being restored, building site, plants, and surrounding buildings from harm resulting
from masonry restoration work.

B. Comply with chemical-cleaner manufacturer's written instructions for protecting building and other surfaces against damage from exposure to its
products.  Prevent chemical-cleaning solutions from coming into contact with people, motor vehicles, landscaping, buildings, and other surfaces that
could be harmed by such contact.
1. Cover adjacent surfaces with materials that are proven to resist chemical cleaners used unless chemical cleaners being used will not damage

adjacent surfaces.  Use materials that contain only waterproof, UV-resistant adhesives.  Apply masking agents to comply with manufacturer's
written instructions.  Do not apply liquid masking agent to painted or porous surfaces.  When no longer needed, promptly remove masking to
prevent adhesive staining.

B. Shop Drawings:
1. Indicate profiles, sizes, spacing, locations of structural members, openings, attachments, and fasteners.
2. Connections not detailed.

C. Manufacturer's Mill Certificate:  Certify that products meet or exceed specified requirements.

D. Fabricator's Qualification Statement: Provide documentation showing steel fabricator's years of experience prerforming this type of work and provide
list of minimum five (5) previous projects.

1.04 QUALITY ASSURANCE

A. Fabricate structural steel members in accordance with AISC (MAN) "Steel Construction Manual."

B.

PART 2  PRODUCTS

2.01 MATERIALS

A. Steel Angles and Plates:  ASTM A36/A36M.

B. Rolled Steel Structural Shapes:  ASTM A992/A992M.

C. Cold-Formed Structural Tubing:  ASTM A500/A500M, Grade B.

D. Hot-Formed Structural Tubing:  ASTM A501/A501M, seamless or welded.

E. Structural Bolts and Nuts:  Carbon steel, ASTM A307, Grade A and galvanized in compliance with ASTM A153/A153M Class C.

F. High-Strength Structural Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, with matching compatible ASTM A563/A563M nuts and ASTM
F436/F436M washers.

G. Tension Control Bolts:  Twist-off type; ASTM F3125/F3125M.

H. Unheaded Anchor Rods:  ASTM F1554, Grade 36, plain, with matching ASTM A563/A563M nuts and ASTM F436/F436M Type 1 washers.

I. Headed Anchor Rods:  ASTM F1554 Grade 36, plain.

J. Load Indicator Washers:  Provide washers complying with ASTM F959/F959M at connections requiring high-strength bolts.

K. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.

L. Grout:  ASTM C1107/C1107M; Non-shrink; premixed compound consisting of non-metallic aggregate, cement, water reducing and plasticizing
agents.
1. Minimum Compressive Strength at 48 Hours:  2,000 pounds per square inch.
2. Minimum Compressive Strength at 28 Days:  7,000 pounds per square inch.
3. Height Change, Plastic State; when tested according to ASTM C827/C827M:

a. Maximum: Plus 4 percent.
b. Minimum: Plus 1 percent.

M. Shop and Touch-Up Primer:  Fabricator's standard, complying with VOC limitations of authorities having jurisdiction.

N. Touch-Up Primer for Galvanized Surfaces:  ​​​Fabricator's standard ​​​, complying with VOC limitations of authorities having jurisdiction. test

2.02 FABRICATION

A. Shop fabricate to greatest extent possible.

B. Continuously seal joined members by continuous welds.  Grind exposed welds smooth.

C. Fabricate connections for bolt, nut, and washer connectors.

2.03 FINISH

A. Prepare structural component surfaces in accordance with SSPC-SP 3.

B. Galvanize structural steel members to comply with ASTM A123/A123M.  Provide minimum 1.7 oz/sq ft galvanized coating.
1. Fill vent and drain holes that will be exposed in the finished Work by plugging with zinc solder and filing off smooth, unless they are to function

as permanent weep holes.

2.04 SOURCE QUALITY CONTROL

A. Provide shop testing and analysis of structural steel.

B. High-Strength Bolts:  Provide testing and verification of shop-bolted connections in accordance with RCSC (HSBOLT) "Specification for Structural
Joints Using High-Strength Bolts," testing at least ​20 ​ percent of bolts at each connection.

C. Welded Connections:  Visually inspect all shop-welded connections

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that conditions are appropriate for erection of structural steel and that the work may properly proceed. Verify elevations of concrete and
masonry bearing surfaces, and locations of anchor rods, bearing plates and other embedments for compliance with construction documents.

B. Verify that concrete in the footings, piers and walls or the mortar in the masonry piers and walls has attained, on the basis of an appropriate ASTM
standard test method of field-cured samples, 75 percent of its design compressive design strength before commencement of steel erection.

C. Proceed with erection only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Provide temporary shores, guys, braces and other supports during erection to keep structural steel secure, plumb, and in alignment against
temporary construction loads and loads equal in intensity to design loads. Remove temporary supports when permanent structural steel, connections
and bracing are in place unless otherwise directed.
1. Do not remove temporary shoring supporting composite deck construction until cast-in-place concrete has attained its design compressive

strength.

3.03 ERECTION

A. Erect structural steel in compliance with AISC 303.

B. Field weld components indicated on shop drawings.

C. Do not field cut or alter structural members without approval of Architect.

D. Provide temporary shores, guys, braces and other supports during erection to keep structural steel secure, plumb, and in alignment against
temporary construction loads and loads equal in intensity to design loads. Remove temporary supports when permanent structural steel, connections
and bracing are in place unless otherwise directed.
1. Do not remove temporary shoring supporting composite deck construction until cast-in-place concrete has attained its design compressive

strength.

E. Grout solidly between column plates and bearing surfaces, complying with manufacturer's instructions for non-shrink grout. Trowel grouted surfaces
smooth, splaying neatly to 45 degrees. Protect grout and allow to cure.

F. Align and adjust various members that form part of a complete frame or structure before permanently fastening. Before assembly, clean bearing
surfaces and other surfaces that will be in permanent contact with members. Perform necessary adjustments to compensate for discrepancies in
elevations and alignment.
1. Level and plumb individual members of structure.
2. Make allowances for difference in temperature at time of erection and mean temperature when structure is completed and in service.

G. Splice members only where indicated.

H. Do not use thermal cutting during erection unless approved by architect. Finish thermally cut sections within smoothness limits in AWS D1.1/D1.1M.

I. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be enlarged to admit bolts.

3.04 FIELD CONNECTIONS

A. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for Structural Joints Using High-Strength Bolts" for type of bolt and
type of joint.
1. Joint Type: Snug tightened, except slip critical at wind frames and moment connections.

B. Welded Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure specifications, weld quality, and methods used
in correcting welded work..
1. Comply with AISC 303 for bearing, alignment, adequacy of temporary connections, and removal of paint on surfaces adjacent to field welds.
2. Remove backing bars or runoff tabs, back gouge and grind steel smooth.
3. Assemble and weld built-up sections by methods that will maintaintrue alignment of axes without exceeding tolerances in AISC's "Code of

Standard Practice for Steel Buildings and Bridges" for mil material.

3.05 TOLERANCES

A. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for Steel Buildings and Bridges."

B. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.

C. Maximum Offset From True Alignment:  1/4 inch.

3.06 FIELD QUALITY CONTROL

A. High-Strength Bolts:  Provide testing and verification of field-bolted connections in accordance with RCSC (HSBOLT) "Specification for Structural
Joints Using High-Strength Bolts," testing at least ​​20 ​​ percent of bolts at each connection.

END OF SECTION

7 SE

A.

SE

A.

A.

B.

C.

7 SE

A.

B.

A.

B.

B.

C.

D.

B.B.
QU
C.C.A.

Sheet E001, Electrical Requirements.

a. Cut or grind off item approximately 3/4 inch beneath sur
item as practical.

b. Immediately paint exposed end of item with two coats of
exceeding manufacturer's recommended dry film thickne

3. Patch the hole where each item was removed unless directe

ICK REMOVAL AND REPLACEMENT

At locations indicated, remove bricks that are misaligned or bulged

a. Cut or grind off item approximately 3/4 inch beneath sur
item as practical.

b. Immediately paint exposed end of item with two coats of
exceeding manufacturer's recommended dry film thickne

3. Patch the hole where each item was removed unless directed

ICK REMOVAL AND REPLACEMENT

At locations indicated, remove bricks that are misaligned or bulged
damaging surrounding masonry.

Standard for Electric Signs, UL and CUL Listed.

Standard for Control Centers for Changing Message Type Signs.

Federal Communications Commission Regulation Part 15.

National Electric Code.

Designed to current UBC or IBC standards.

FCC Class A Compliant.

Provide manufacturer's 5-year limited warranty on factory materials, parts, and workmanship.

for 7 days after repair and pointing.

Hot-Weather Requirements:  Protect masonry repair and mortar-joint pointing when temperature and humidity conditions produce excessiveHot-Weather Requirements:  Protect masonry repair and mortar-joint pointing when temperature and humidity conditions produce excessive
evaporation of water from mortar and repair materials.  Provide artificial shade and wind breaks and use cooled materials as required to minimize

Program for Structural Steel Buildings in accordance with AISC 207-20.

Design connections not detailed on drawings under direct supervision of a Professional Structural Engineer experienced in design of this work and

Hot-Weather Requirements:  Protect masonry repair and mortar-joint pointing when temperature and humidity conditions produce excessive
evaporation of water from mortar and repair materials.  Provide artificial shade and wind breaks and use cooled materials as required to minimize
evaporation.  Do not apply mortar to substrates with temperatures of 90 deg F and above unless otherwise indicated.

evaporation of water from mortar and repair materials.  Provide artificial shade and wind breaks and use cooled materials as required to minimize
evaporation.  Do not apply mortar to substrates with temperatures of 90 deg F and above unless otherwise indicated.

Design connections not detailed on drawings under direct supervision of a Professional Structural Engineer experienced in design of this work and
licensed in the State in which the Project is located.

..

A. Basis-of-Design Manufacturer: Subject to compliance with requirements, provide products manufactured by:
        1.     Golden Rule Signs, 1083 Brooks Industrial Road, Shelbyville, KY 40065
                800-732-9886  www.goldenrulesigns.com/
    or comparable products by one of the following:
        2.     Daktronics, Inc.: www.daktronic.com/
        3.     Mega LED Technology: www.megasigninc.com/
        4.     Stewart Signs: www.stewartsigns.com/

eparation.
2. Immediately paint exposed steel with two t exceeding

manufacturer's recommended rate of application (dry film thickness per coat).

B. If on inspection and rust removal, the cross section of a steel member is found to be reduced from rust by more than 1/16 inch, notify Architect
before proceeding.

3.06 CLEANING MASONRY, GENERAL

A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other.  Ensure
that dirty residues and rinse water will not wash over cleaned, dry surfaces.

B. Use only those cleaning methods indicated for each masonry material and location.
1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allowing to dry as long as possible before removal.  Remove loose soil and debris from open masonry joints to
whatever depth they occ

B. Removing Extraneous Substances:  Before beginning general cleaning, remove extraneous substances that are resistant to cleaning methods being
used.  Extraneous substances include paint, calking, asphalt, and tar.
1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:

2. Im t exposed steel with two t exceeding
manufacturer's recommended rate of application

B. If on inspection and rust removal, the cross section of a steel member is found to be reduced from rust by more than 1/16 inch, notify Architect
before proceeding.

3.06 CLEANING MASONRY, GENERAL

A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other.  Ensure
that dirty residues and rinse water will not wash over cleaned, dry surfaces.

B. Use only those cleaning methods indicated for each masonry material and location.
1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely r m wth from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allowing to dry as long as possible before removal.  Remove loose soil and debris from open masonry joints to
whatever depth they occu

B. Removing Extraneous Substances:  Before beginning general cleaning, remove extraneous substances that are resistant to cleaning methods being
used.  Extraneous substances include paint, calking, asphalt, and tar.
1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:

C. lg.com/us/business/#sle.

D. Substitutions: See Section 01 60 00 - Product Requir

E. Basis-of-Design: Products shall be manufactured by: Daktronics, Inc., 201 Daktronics Drive, Brookings, SD 57006, 800-325-8766
www.daktronics.com

2.02 LED DISPLAY

A. Cabinet Construction
1. Cabinet display configuration is:

a.  [Single-Face (SF), one sided display]
b. or
c. [Two-View (2V), two one sided displays typically installed back-to-back and show same content on both sides.]

2. The distance from the center of one line or column of pixels to the center of all adjacent lines or columns shall be 10.16 mm (0.4”) both
horizontally and vertically.

3. Display shall operate from the following power sources: 120/240 VAC, 60 Hz single-phase, including neutral and earth ground.
4. Display shall operate in a minimum ambient temperature range of -40° to +120°F (-40 to +50°C) and to a 95% humidity.
5. Internal display component hardware (nuts, bolts, screws, standoffs, rivets, fasteners, etc.) shall be fabricated from stainless steel, aluminum,

nylon, or other durable corrosion-resistant materials suitable for the signage application. 
6. Electrical display components shall be 100% solid-state.
7. The presence of ambient radio signals and magnetic or electromagnetic interference, including those from power lines, transformers, and

motors, shall not impair performance of the display system.

B. External Extruded Aluminum Cabinet
1. Cabinet Dimensions: As indicated on drawings.
2. Forced Air Ventilation (heating and cooling protection).
3. Hinged Sign Face(s) allows access to internal lamps and ballast(s) without removing face(s).
4.  Concealed extruded aluminum hinges.
5. Cover supported with integrated g
6. DuPont TGIC Powder Coat Finish
7. Internally Illuminated.

a. Illumination pac
b. Power Requirem AC.

C. Sign Face:
1. Matte Finish Clear polycarbonate Bayer Makrolon® SL Sign Grade Sheet.
2. Thermoformed Sign Face.
3. Decorated with second surface (inside), 3M High-Performance Translucent vinyl for all name/logo graphics. Text/logos/graphics etc. to be

provided by Owner. Each sign may be different.
4. Signs to be double-sided.

D. Exterior Finish
1. The LED display border pieces shall be coated with an automotive-grade acrylic urethane paint.

E. Front Face Construction
1. To meet the display readability requirements, the front face must be constructed in such a manner that it provides high contrast, low sunlight

reflection and durability in all weather and site conditions.
2. Minimum features of front face shall:

a. Include horizontal louvers for contrast enhancement.
b. Include vertical ribbing for contrast enhancement
c. Use surface materials in the active LED area, such as metal, plastic, or other face materials, designed for low sunlight reflectivity.

F. Serviceability
1. The display housing shall provide safe and convenient front service access for all modular assemblies, components, wiring, and other materials

located within the housing.
2. All internal components shall be removable and replaceable by a single technician with basic hand tools.
3. Service access shall be easily obtained by removal of one or more modules in front of the associated internal component.
4. Each module should allow simple removal with a single latch system.
5. Displays shall be designed with service features that minimize potential bodily harm.

2.03 DISPLAY COMPONENTS

A. LED display modules shall be constructed for good readability, long life, and ease of service. Each display module shall be constructed as follows:
1. Each module within the product family shall be designed with the same physical footprint of 14.4” x 14.4”.
2. All modules and their components shall be fully encapsulated and sealed to meet IP-67 standards.
3. An LED module shall consist of LEDs with all drive electronics mounted on a single Printed Circuit Board (PCB).
4. LEDs shall be auto-inserted in order to maintain quality and uniformity of the LEDs within each LED module.
5. All PCBs shall be wave-soldered to ensure uniformity, quality, and durability of all solder joints.
6. All PCBs shall be cleaned in a manner so as not to contain more than 2 parts per million contaminants.
7. Module signal and electrical connections shall be of the positive locking and removable type. Removal of a module from the display shall not

require a de-soldering operation.
8. Data to the modules shall be redundant in that the signal can reach the module from multiple directions in the event of a loss in signal path from

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allow val.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous Substances:  Before beginning general cleaning, remove extraneous substances that are resistant to cleaning methods being
used.  Extraneous substa asphalt, and tar.
1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

thoroughly.

c. [Two-View (2V), two one sided displays typically installed back-to-back and show same content on both sides.]
2. The distance from the center of one line or column of pixels to the center of all adjacent lines or columns shall be 10.16 mm (0.4”) both

horizontally and vertically.
3. Display shall operate from the following power sources: 120/240 VAC, 60 Hz single-phase, including neutral and earth ground.
4. Display shall operate in a minimum ambient temperature range of -40° to +120°F (-40 to +50°C) and to a 95% humidity.
5. Internal display component hardware (nuts, bolts, screws, standoffs, rivets, fasteners, etc.) shall be fabricated from stainless steel, aluminum,

nylon, or other durable corrosion-resistant materials suitable for the signage application. 
6. Electrical display components shall be 100% solid-state.
7. The presence of ambient radio signals and magnetic or electromagnetic interference, including those from power lines, transformers, and

motors, shall not impair performance of the display system.

B. External Extruded Aluminum Cabinet
1. Cabinet Dimensions: As indicated on drawings.
2. Forced Air Ventilation (heating and cooling protection).
3. Hinged Sign Face(s) allows access to internal lamps and ballast(s) without removing face(s).
4.  Concealed extruded aluminum hinges.
5. Cover supported with integrated gas springs when open
6. DuPont TGIC Powder Coat Finish (Colors as selected by Architect).
7. Internally Illuminated.

a. Illumination package type:LE
b. Power Requirements:13.16 Amps @ 120 VAC.

C. Sign Face:
1. Matte Finish Clear polycarbonate Bayer Makrolon® SL Sign Grade Sheet.
2. Thermoformed Sign Face.
3. Decorated with second surface (inside), 3M High-Performance Translucent vinyl for all name/logo graphics. Text/logos/graphics etc. to be

provided by Owner. Each sign may be different.
4. Signs to be double-sided.

D. Exterior Finish
1. The LED display border pieces shall be coated with an automotive-grade acrylic urethane paint.

E. Front Face Construction
1. To meet the display readability requirements, the front face must be constructed in such a manner that it provides high contrast, low sunlight

reflection and durability in all weather and site conditions.
2. Minimum features of front face shall:

a. Include horizontal louvers for contrast enhancement.
b. Include vertical ribbing for contrast enhancement
c. Use surface materials in the active LED area, such as metal, plastic, or other face materials, designed for low sunlight reflectivity.

F. Serviceability
1. The display housing shall provide safe and convenient front service access for all modular assemblies, components, wiring, and other materials

located within the housing.
2. All internal components shall be removable and replaceable by a single technician with basic hand tools.
3. Service access shall be easily obtained by removal of one or more modules in front of the associated internal component.
4. Each module should allow simple removal with a single latch system.
5. Displays shall be designed with service features that minimize potential bodily harm.

2.03 DISPLAY COMPONENTS

A. LED display modules shall be constructed for good readability, long life, and ease of service. Each display module shall be constructed as follows:
1. Each module within the product family shall be designed with the same physical footprint of 14.4” x 14.4”.
2. All modules and their components shall be fully encapsulated and sealed to meet IP-67 standards.
3. An LED module shall consist of LEDs with all drive electronics mounted on a single Printed Circuit Board (PCB).
4. LEDs shall be auto-inserted in order to maintain quality and uniformity of the LEDs within each LED module.
5. All PCBs shall be wave-soldered to ensure uniformity, quality, and durability of all solder joints.
6. All PCBs shall be cleaned in a manner so as not to contain more than 2 parts per million contaminants.
7. Module signal and electrical connections shall be of the positive locking and removable type. Removal of a module from the display shall not

require a de-soldering operation.
8. Data to the modules shall be redundant in that the signal can reach the module from multiple directions in the event of a loss in signal path from

either direction.
9. All LED display modules in a single display shall be identical in construction and interchangeable throughout the display with the ability to be

onla.

B. If on inspection and rust removal, the cross section of a steel member is found to be reduced from rust by more than 1/16 inch, notify Architect
before proceeding.

3.06 CLEANING MASONRY, GENERAL

A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other.  Ensure
that dirty residues and rinse water will not wash over cleaned, dry surfaces.

B. Use only those cleaning methods indicated for each masonry material and location.
1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely r th from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allow oval.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous S general cleaning, remove extraneous substances that are resistant to cleaning methods being
used.  Extraneous substances include paint, calking, asphalt, and tar.
1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

B. If on inspection and rust removal, the cross section o Architect
before proceeding.

3.06 CLEANING MASONRY, GENERAL

A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other.  Ensure
that dirty residues and rinse water will not wash over cleaned, dry surfaces.

B. Use only those cleaning methods indicated for each masonry material and location.
1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely r th from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allow val.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous Su g general cleaning, remove extraneous substances that are resistant to cleaning methods being
used.  Extraneous substa asphalt, and tar.
1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

thoroughly.

E. Basis-of-Design: Products shall be manufactured by:
www.daktronics.com

2.02 LED DISPLAY

A. Cabinet Construction
1. Cabinet display configuration is:

a.  [Single-Face (SF), one sided display]
b. or
c. [Two-View (2V), two one sided displays typically installed back-to-back and show same content on both sides.]

2. The distance from the center of one line or column of pixels to the center of all adjacent lines or columns shall be 10.16 mm (0.4”) both
horizontally and vertically.

3. Display shall operate from the following power sources: 120/240 VAC, 60 Hz single-phase, including neutral and earth ground.
4. Display shall operate in a minimum ambient temperature range of -40° to +120°F (-40 to +50°C) and to a 95% humidity.
5. Internal display component hardware (nuts, bolts, screws, standoffs, rivets, fasteners, etc.) shall be fabricated from stainless steel, aluminum,

nylon, or other durable corrosion-resistant materials suitable for the signage application. 
6. Electrical display components shall be 100% solid-state.
7. The presence of ambient radio signals and magnetic or electromagnetic interference, including those from power lines, transformers, and

motors, shall not impair performance of the display system.

B. External Extruded Aluminum Cabinet
1. Cabinet Dimensions: As indicated on drawings.
2. Forced Air Ventilation (heating and cooling protection).
3. Hinged Sign Face(s) allows access to internal lamps and ballast(s) without removing face(s).
4.  Concealed extruded aluminum hinges.
5. Cover supported with integrated gas springs when open
6. DuPont TGIC Powder Coat Finish
7. Internally Illuminated.

a. Illumination package type:LED.
b. Power Requirements:13.16 Amps @ 120 VAC.

C. Sign Face:
1. Matte Finish Clear polycarbonate Bayer Makrolon® SL Sign Grade Sheet.
2. Thermoformed Sign Face.
3. Decorated with second surface (inside), 3M High-Performance Translucent vinyl for all name/logo graphics. Text/logos/graphics etc. to be

provided by Owner. Each sign may be different.
4. Signs to be double-sided.

D. Exterior Finish
1. The LED display border pieces shall be coated with an automotive-grade acrylic urethane paint.

E. Front Face Construction
1. To meet the display readability requirements, the front face must be constructed in such a manner that it provides high contrast, low sunlight

reflection and durability in all weather and site conditions.
2. Minimum features of front face shall:

a. Include horizontal louvers for contrast enhancement.
b. Include vertical ribbing for contrast enhancement
c. Use surface materials in the active LED area, such as metal, plastic, or other face materials, designed for low sunlight reflectivity.

F. Serviceability
1. The display housing shall provide safe and convenient front service access for all modular assemblies, components, wiring, and other materials

located within the housing.
2. All internal components shall be removable and replaceable by a single technician with basic hand tools.
3. Service access shall be easily obtained by removal of one or more modules in front of the associated internal component.
4. Each module should allow simple removal with a single latch system.
5. Displays shall be designed with service features that minimize potential bodily harm.

2.03 DISPLAY COMPONENTS

A. LED display modules shall be constructed for good readability, long life, and ease of service. Each display module shall be constructed as follows:
1. Each module within the product family shall be designed with the same physical footprint of 14.4” x 14.4”.
2. All modules and their components shall be fully encapsulated and sealed to meet IP-67 standards.
3. An LED module shall consist of LEDs with all drive electronics mounted on a single Printed Circuit Board (PCB).
4. LEDs shall be auto-inserted in order to maintain quality and uniformity of the LEDs within each LED module.
5. All PCBs shall be wave-soldered to ensure uniformity, quality, and durability of all solder joints.
6. All PCBs shall be cleaned in a manner so as not to contain more than 2 parts per million contaminants.
7. Module signal and electrical connections shall be of the positive locking and removable type. Removal of a module from the display shall not

require a de-soldering operation.
8. Data to the modules shall be redundant in that the signal can reach the module from multiple directions in the event of a loss in signal path from

either direction.

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allowing to dry as long as possible before removal.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous Substances:  Be extraneous substances that are resistant to cleaning methods being
used.  Extraneous substances include paint, calking, asphalt, and tar.
1. Carefully remove he ial from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and c mover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

thoroughly.
2. Apply thick coating of paint remover to masonry with natural-fiber cleaning brush, deep-nap roller, or large paint brush.
3. Allow paint remover to remain on surface for period recommended by manufacturer. Agitate periodically with stiff-fiber brush.

c. [Two-View (2V), two one sided displays typically installed back-to-back and show same content on both sides.]
2. The distance from the center of one line or column of pixels to the center of all adjacent lines or columns shall be 10.16 mm (0.4”) both

horizontally and vertically.
3. Display shall operate from the following power sources: 120/240 VAC, 60 Hz single-phase, including neutral and earth ground.
4. Display shall operate in a minimum ambient temperature range of -40° to +120°F (-40 to +50°C) and to a 95% humidity.
5. Internal display component hardware (nuts, bolts, screws, standoffs, rivets, fasteners, etc.) shall be fabricated from stainless steel, aluminum,

nylon, or other durable corrosion-resistant materials suitable for the signage application. 
6. Electrical display components shall be 100% solid-state.
7. The presence of ambient radio signals and magnetic or electromagnetic interference, including those from power lines, transformers, and

motors, shall not impair performance of the display system.

B. External Extruded Aluminum Cabinet
1. Cabinet Dimensions: As indicated on drawings.
2. Forced Air Ventilation (heating and cooling protection).
3. Hinged Sign Face(s) allows access to internal lamps and ballast(s) without removing face(s).
4.  Concealed extruded aluminum hinges.
5. Cover supported with integrated gas springs when open
6. DuPont TGIC Powder Coat Finish (Colors as selected by Architect).
7. Internally Illuminated.

a. Illumination package type:LE
b. Power Requirements:13.16

C. Sign Face:
1. Matte Finish Clear p n® SL Sign Grade Sheet.
2. Thermoformed Sign Face.
3. Decorated with second surface (inside), 3M High-Performance Translucent vinyl for all name/logo graphics. Text/logos/graphics etc. to be

provided by Owner. Each sign may be different.
4. Signs to be double-sided.

D. Exterior Finish
1. The LED display border pieces shall be coated with an automotive-grade acrylic urethane paint.

E. Front Face Construction
1. To meet the display readability requirements, the front face must be constructed in such a manner that it provides high contrast, low sunlight

reflection and durability in all weather and site conditions.
2. Minimum features of front face shall:

a. Include horizontal louvers for contrast enhancement.
b. Include vertical ribbing for contrast enhancement
c. Use surface materials in the active LED area, such as metal, plastic, or other face materials, designed for low sunlight reflectivity.

F. Serviceability
1. The display housing shall provide safe and convenient front service access for all modular assemblies, components, wiring, and other materials

located within the housing.
2. All internal components shall be removable and replaceable by a single technician with basic hand tools.
3. Service access shall be easily obtained by removal of one or more modules in front of the associated internal component.
4. Each module should allow simple removal with a single latch system.
5. Displays shall be designed with service features that minimize potential bodily harm.

2.03 DISPLAY COMPONENTS

A. LED display modules shall be constructed for good readability, long life, and ease of service. Each display module shall be constructed as follows:
1. Each module within the product family shall be designed with the same physical footprint of 14.4” x 14.4”.
2. All modules and their components shall be fully encapsulated and sealed to meet IP-67 standards.
3. An LED module shall consist of LEDs with all drive electronics mounted on a single Printed Circuit Board (PCB).
4. LEDs shall be auto-inserted in order to maintain quality and uniformity of the LEDs within each LED module.
5. All PCBs shall be wave-soldered to ensure uniformity, quality, and durability of all solder joints.
6. All PCBs shall be cleaned in a manner so as not to contain more than 2 parts per million contaminants.
7. Module signal and electrical connections shall be of the positive locking and removable type. Removal of a module from the display shall not

require a de-soldering operation.
8. Data to the modules shall be redundant in that the signal can reach the module from multiple directions in the event of a loss in signal path from

either direction.
9. All LED display modules in a single display shall be identical in construction and interchangeable throughout the display with the ability to be

field calibrated.
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B. If on inspection and rust removal, the cross section of a steel member is found to be reduced from rust by more than 1/16 inch, notify Architect
before proceeding.

3.06 CLEANING MASONRY, GENERAL

A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other.  Ensure
that dirty residues and rinse water will not wash over cleaned, dry surfaces.

B. Use only those cleaning methods indicated for each masonry material and location.
1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely r th from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allow oval.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous S general cleaning, remove extraneous substances that are resistant to cleaning methods being
used.  Extraneous substances include paint, calking, asphalt, and tar.
1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

commended rate of appli

B. If on inspection and rust removal, the cross section o Architect
before proceeding.

3.06 CLEANING MASONRY, GENERAL

A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other.  Ensure
that dirty residues and rinse water will not wash over cleaned, dry surfaces.

B. Use only those cleaning methods indicated for each masonry material and location.
1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely r th from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allow val.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous Su g general cleaning, remove extraneous substances that are resistant to cleaning methods being
used.  Extraneous substa asphalt, and tar.
1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

thoroughly.
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E. Basis-of-Design: Products shall be manufactured by:
www.daktronics.com

2.02 LED DISPLAY

A. Cabinet Construction
1. Cabinet display configuration is:

a.  [Single-Face (SF), one sided display]
b. or
c. [Two-View (2V), two one sided displays typically installed back-to-back and show same content on both sides.]

2. The distance from the center of one line or column of pixels to the center of all adjacent lines or columns shall be 10.16 mm (0.4”) both
horizontally and vertically.

3. Display shall operate from the following power sources: 120/240 VAC, 60 Hz single-phase, including neutral and earth ground.
4. Display shall operate in a minimum ambient temperature range of -40° to +120°F (-40 to +50°C) and to a 95% humidity.
5. Internal display component hardware (nuts, bolts, screws, standoffs, rivets, fasteners, etc.) shall be fabricated from stainless steel, aluminum,

nylon, or other durable corrosion-resistant materials suitable for the signage application. 
6. Electrical display components shall be 100% solid-state.
7. The presence of ambient radio signals and magnetic or electromagnetic interference, including those from power lines, transformers, and

motors, shall not impair performance of the display system.

B. External Extruded Aluminum Cabinet
1. Cabinet Dimensions: As indicated on drawings.
2. Forced Air Ventilation (heating and cooling protection).
3. Hinged Sign Face(s) allows access to internal lamps and ballast(s) without removing face(s).
4.  Concealed extruded aluminum hinges.
5. Cover supported with integrated gas springs when open
6. DuPont TGIC Powder Coat Finish
7. Internally Illuminated.

a. Illumination package type:LED.
b. Power Requirements:13.16 Amps @ 120 VAC.

C. Sign Face:
1. Matte Finish Clear polycarbonate Bayer Makrolon® SL Sign Grade Sheet.
2. Thermoformed Sign Face.
3. Decorated with second surface (inside), 3M High-Performance Translucent vinyl for all name/logo graphics. Text/logos/graphics etc. to be

provided by Owner. Each sign may be different.
4. Signs to be double-sided.

D. Exterior Finish
1. The LED display border pieces shall be coated with an automotive-grade acrylic urethane paint.

E. Front Face Construction
1. To meet the display readability requirements, the front face must be constructed in such a manner that it provides high contrast, low sunlight

reflection and durability in all weather and site conditions.
2. Minimum features of front face shall:

a. Include horizontal louvers for contrast enhancement.
b. Include vertical ribbing for contrast enhancement
c. Use surface materials in the active LED area, such as metal, plastic, or other face materials, designed for low sunlight reflectivity.

F. Serviceability
1. The display housing shall provide safe and convenient front service access for all modular assemblies, components, wiring, and other materials

located within the housing.
2. All internal components shall be removable and replaceable by a single technician with basic hand tools.
3. Service access shall be easily obtained by removal of one or more modules in front of the associated internal component.
4. Each module should allow simple removal with a single latch system.
5. Displays shall be designed with service features that minimize potential bodily harm.

2.03 DISPLAY COMPONENTS

A. LED display modules shall be constructed for good readability, long life, and ease of service. Each display module shall be constructed as follows:
1. Each module within the product family shall be designed with the same physical footprint of 14.4” x 14.4”.
2. All modules and their components shall be fully encapsulated and sealed to meet IP-67 standards.
3. An LED module shall consist of LEDs with all drive electronics mounted on a single Printed Circuit Board (PCB).
4. LEDs shall be auto-inserted in order to maintain quality and uniformity of the LEDs within each LED module.
5. All PCBs shall be wave-soldered to ensure uniformity, quality, and durability of all solder joints.
6. All PCBs shall be cleaned in a manner so as not to contain more than 2 parts per million contaminants.
7. Module signal and electrical connections shall be of the positive locking and removable type. Removal of a module from the display shall not

require a de-soldering operation.
8. Data to the modules shall be redundant in that the signal can reach the module from multiple directions in the event of a loss in signal path from

either direction.

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allowing to dry as long as possible before removal.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous Substances:  Be extraneous substances that are resistant to cleaning methods being
used.  Extraneous substances include paint, calking, asphalt, and tar.
1. Carefully remove he ial from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and c mover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

thoroughly.
2. Apply thick coating of paint remover to masonry with natural-fiber cleaning brush, deep-nap roller, or large paint brush.
3. Allow paint remover to remain on surface for period recommended by manufacturer. Agitate periodically with stiff-fiber brush.

c. [Two-View (2V), two one sided displays typically installed back-to-back and show same content on both sides.]
2. The distance from the center of one line or column of pixels to the center of all adjacent lines or columns shall be 10.16 mm (0.4”) both

horizontally and vertically.
3. Display shall operate from the following power sources: 120/240 VAC, 60 Hz single-phase, including neutral and earth ground.
4. Display shall operate in a minimum ambient temperature range of -40° to +120°F (-40 to +50°C) and to a 95% humidity.
5. Internal display component hardware (nuts, bolts, screws, standoffs, rivets, fasteners, etc.) shall be fabricated from stainless steel, aluminum,

nylon, or other durable corrosion-resistant materials suitable for the signage application. 
6. Electrical display components shall be 100% solid-state.
7. The presence of ambient radio signals and magnetic or electromagnetic interference, including those from power lines, transformers, and

motors, shall not impair performance of the display system.

B. External Extruded Aluminum Cabinet
1. Cabinet Dimensions: As indicated on drawings.
2. Forced Air Ventilation (heating and cooling protection).
3. Hinged Sign Face(s) allows access to internal lamps and ballast(s) without removing face(s).
4.  Concealed extruded aluminum hinges.
5. Cover supported with integrated gas springs when open
6. DuPont TGIC Powder Coat Finish (Colors as selected by Architect).
7. Internally Illuminated.

a. Illumination package type:LE
b. Power Requirements:13.16

C. Sign Face:
1. Matte Finish Clear p n® SL Sign Grade Sheet.
2. Thermoformed Sign Face.
3. Decorated with second surface (inside), 3M High-Performance Translucent vinyl for all name/logo graphics. Text/logos/graphics etc. to be

provided by Owner. Each sign may be different.
4. Signs to be double-sided.

D. Exterior Finish
1. The LED display border pieces shall be coated with an automotive-grade acrylic urethane paint.

E. Front Face Construction
1. To meet the display readability requirements, the front face must be constructed in such a manner that it provides high contrast, low sunlight

reflection and durability in all weather and site conditions.
2. Minimum features of front face shall:

a. Include horizontal louvers for contrast enhancement.
b. Include vertical ribbing for contrast enhancement
c. Use surface materials in the active LED area, such as metal, plastic, or other face materials, designed for low sunlight reflectivity.

F. Serviceability
1. The display housing shall provide safe and convenient front service access for all modular assemblies, components, wiring, and other materials

located within the housing.
2. All internal components shall be removable and replaceable by a single technician with basic hand tools.
3. Service access shall be easily obtained by removal of one or more modules in front of the associated internal component.
4. Each module should allow simple removal with a single latch system.
5. Displays shall be designed with service features that minimize potential bodily harm.

2.03 DISPLAY COMPONENTS

A. LED display modules shall be constructed for good readability, long life, and ease of service. Each display module shall be constructed as follows:
1. Each module within the product family shall be designed with the same physical footprint of 14.4” x 14.4”.
2. All modules and their components shall be fully encapsulated and sealed to meet IP-67 standards.
3. An LED module shall consist of LEDs with all drive electronics mounted on a single Printed Circuit Board (PCB).
4. LEDs shall be auto-inserted in order to maintain quality and uniformity of the LEDs within each LED module.
5. All PCBs shall be wave-soldered to ensure uniformity, quality, and durability of all solder joints.
6. All PCBs shall be cleaned in a manner so as not to contain more than 2 parts per million contaminants.
7. Module signal and electrical connections shall be of the positive locking and removable type. Removal of a module from the display shall not

require a de-soldering operation.
8. Data to the modules shall be redundant in that the signal can reach the module from multiple directions in the event of a loss in signal path from

either direction.
9. All LED display modules in a single display shall be identical in construction and interchangeable throughout the display with the ability to be

field calibrated.
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3.06 CLEANING MASONRY, GENERAL

A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other.  Ensure
that dirty residues and rinse water will not wash over cleaned, dry surfaces.

B. Use only those cleaning methods indicated for each masonry material and location.
1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allow oval.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous Substances:  Before beginning general cleaning, remove extraneous substances that are resistant to cleaning methods being
used.  Extraneous substa asphalt, and tar.
1. Carefully remove he ial from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

thoroughly.
2. Apply thick coating of paint remover to masonry with natural-fiber cleaning brush, deep-nap roller, or large paint brush.
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3.06 CLEANING MASONRY, GENERAL

A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other.  Ensure
that dirty residues and rinse water will not wash over cleaned, dry surfaces.

B. Use only those cleaning methods indicated for each masonry material and location.
1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allowing to dry as long as possible before removal.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous Substances:  Before beginning general cleaning, remove extraneous substances that are resistant to cleaning methods being
used.  Extraneous substances include paint, calking, asphalt, and tar.
1. Carefully remove he ial from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

thoroughly.
2. Apply thick coating of paint remover to masonry with natural-fiber cleaning brush, deep-nap roller, or large paint brush.
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2.02 LED DISPLAY

A. Cabinet Construction
1. Cabinet display configuration is:

a.  [Single-Face (SF), one sided display]
b. or
c. [Two-View (2V), two one sided displays typically installed back-to-back and show same content on both sides.]

2. The distance from the center of one line or column of pixels to the center of all adjacent lines or columns shall be 10.16 mm (0.4”) both
horizontally and vertically.

3. Display shall operate from the following power sources: 120/240 VAC, 60 Hz single-phase, including neutral and earth ground.
4. Display shall operate in a minimum ambient temperature range of -40° to +120°F (-40 to +50°C) and to a 95% humidity.
5. Internal display component hardware (nuts, bolts, screws, standoffs, rivets, fasteners, etc.) shall be fabricated from stainless steel, aluminum,

nylon, or other durable corrosion-resistant materials suitable for the signage application. 
6. Electrical display components shall be 100% solid-state.
7. The presence of ambient radio signals and magnetic or electromagnetic interference, including those from power lines, transformers, and

motors, shall not impair performance of the display system.

B. External Extruded Aluminum Cabinet
1. Cabinet Dimensions: As indicated on drawings.
2. Forced Air Ventilation (heating and cooling protection).
3. Hinged Sign Face(s) allows access to internal lamps and ballast(s) without removing face(s).
4.  Concealed extruded aluminum hinges.
5. Cover supported with integrated gas springs when open
6. DuPont TGIC Powder Coat Finish (Colors as selected by Architect).
7. Internally Illuminated.

a. Illumination package type:LE
b. Power Requirements:13.16 Amps @ 120 VAC.

C. Sign Face:
1. Matte Finish Clear p n® SL Sign Grade Sheet.
2. Thermoformed Sign Face.
3. Decorated with second surface (inside), 3M High-Performance Translucent vinyl for all name/logo graphics. Text/logos/graphics etc. to be

provided by Owner. Each sign may be different.
4. Signs to be double-sided.

D. Exterior Finish
1. The LED display border pieces shall be coated with an automotive-grade acrylic urethane paint.

E. Front Face Construction
1. To meet the display readability requirements, the front face must be constructed in such a manner that it provides high contrast, low sunlight

reflection and durability in all weather and site conditions.
2. Minimum features of front face shall:

a. Include horizontal louvers for contrast enhancement.
b. Include vertical ribbing for contrast enhancement
c. Use surface materials in the active LED area, such as metal, plastic, or other face materials, designed for low sunlight reflectivity.

F. Serviceability
1. The display housing shall provide safe and convenient front service access for all modular assemblies, components, wiring, and other materials

located within the housing.
2. All internal components shall be removable and replaceable by a single technician with basic hand tools.
3. Service access shall be easily obtained by removal of one or more modules in front of the associated internal component.
4. Each module should allow simple removal with a single latch system.
5. Displays shall be designed with service features that minimize potential bodily harm.

2.03 DISPLAY COMPONENTS

A. LED display modules shall be constructed for good readability, long life, and ease of service. Each display module shall be constructed as follows:
1. Each module within the product family shall be designed with the same physical footprint of 14.4” x 14.4”.
2. All modules and their components shall be fully encapsulated and sealed to meet IP-67 standards.
3. An LED module shall consist of LEDs with all drive electronics mounted on a single Printed Circuit Board (PCB).
4. LEDs shall be auto-inserted in order to maintain quality and uniformity of the LEDs within each LED module.
5. All PCBs shall be wave-soldered to ensure uniformity, quality, and durability of all solder joints.
6. All PCBs shall be cleaned in a manner so as not to contain more than 2 parts per million contaminants.
7. Module signal and electrical connections shall be of the positive locking and removable type. Removal of a module from the display shall not

require a de-soldering operation.
8. Data to the modules shall be redundant in that the signal can reach the module from multiple directions in the event of a loss in signal path from

either direction.
9. All LED display modules in a single display shall be identical in construction and interchangeable throughout the display with the ability to be

field calibrated.

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allowing to dry as long as possible before removal.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous Substances:  Be extraneous substances that are resistant to cleaning methods being
used.  Extraneous substances include
1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with re al" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

thoroughly.
2. Apply thick coating of paint remover to masonry with natural-fiber cleaning brush, deep-nap roller, or large paint brush.
3. Allow paint remover to remain on surface for period recommended by manufacturer. Agitate periodically with stiff-fiber brush.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and asphalt or tar residue.

c. [Two-View (2V), two one sided displays typically installed back-to-back and show same content on both sides.]
2. The distance from the center of one line or column of pixels to the center of all adjacent lines or columns shall be 10.16 mm (0.4”) both

horizontally and vertically.
3. Display shall operate from the following power sources: 120/240 VAC, 60 Hz single-phase, including neutral and earth ground.
4. Display shall operate in a minimum ambient temperature range of -40° to +120°F (-40 to +50°C) and to a 95% humidity.
5. Internal display component hardware (nuts, bolts, screws, standoffs, rivets, fasteners, etc.) shall be fabricated from stainless steel, aluminum,

nylon, or other durable corrosion-resistant materials suitable for the signage application. 
6. Electrical display components shall be 100% solid-state.
7. The presence of ambient radio signals and magnetic or electromagnetic interference, including those from power lines, transformers, and

motors, shall not impair performance of the display system.

B. External Extruded Aluminum Cabinet
1. Cabinet Dimensions: As indicated on drawings.
2. Forced Air Ventilation (heating and cooling protection).
3. Hinged Sign Face(s) allows access to internal lamps and ballast(s) without removing face(s).
4.  Concealed extruded aluminum hinges.
5. Cover supported with integrated gas springs when open
6. DuPont TGIC Powder Coat Finish (Colors as selected by Architect).
7. Internally Illuminated.

a. Illumination package type:LED.
b. Power Requirements:13.16 Amps @ 120 VAC.

C. Sign Face:
1. Matte Finish Clear polycarbonate Bayer Makrolon® SL Sign Grade Sheet.
2. Thermoformed Sign Face.
3. Decorated with seco h-Performance Translucent vinyl for all name/logo graphics. Text/logos/graphics etc. to be

provided by Owner. Each sign may be different.
4. Signs to be double-sided.

D. Exterior Finish
1. The LED display border pieces shall be coated with an automotive-grade acrylic urethane paint.

E. Front Face Construction
1. To meet the display readability requirements, the front face must be constructed in such a manner that it provides high contrast, low sunlight

reflection and durability in all weather and site conditions.
2. Minimum features of front face shall:

a. Include horizontal louvers for contrast enhancement.
b. Include vertical ribbing for contrast enhancement
c. Use surface materials in the active LED area, such as metal, plastic, or other face materials, designed for low sunlight reflectivity.

F. Serviceability
1. The display housing shall provide safe and convenient front service access for all modular assemblies, components, wiring, and other materials

located within the housing.
2. All internal components shall be removable and replaceable by a single technician with basic hand tools.
3. Service access shall be easily obtained by removal of one or more modules in front of the associated internal component.
4. Each module should allow simple removal with a single latch system.
5. Displays shall be designed with service features that minimize potential bodily harm.

2.03 DISPLAY COMPONENTS

A. LED display modules shall be constructed for good readability, long life, and ease of service. Each display module shall be constructed as follows:
1. Each module within the product family shall be designed with the same physical footprint of 14.4” x 14.4”.
2. All modules and their components shall be fully encapsulated and sealed to meet IP-67 standards.
3. An LED module shall consist of LEDs with all drive electronics mounted on a single Printed Circuit Board (PCB).
4. LEDs shall be auto-inserted in order to maintain quality and uniformity of the LEDs within each LED module.
5. All PCBs shall be wave-soldered to ensure uniformity, quality, and durability of all solder joints.
6. All PCBs shall be cleaned in a manner so as not to contain more than 2 parts per million contaminants.
7. Module signal and electrical connections shall be of the positive locking and removable type. Removal of a module from the display shall not

require a de-soldering operation.
8. Data to the modules shall be redundant in that the signal can reach the module from multiple directions in the event of a loss in signal path from

either direction.
9. All LED display modules in a single display shall be identical in construction and interchangeable throughout the display with the ability to be

field calibrated.
10. All module rows shall include continuous louvers over the LEDs for sunlight shading and enhanced contrast.
11. Modules shall be individually attached to the cabinet frame.
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B. If on inspection and rust removal, the cross section of a steel member is found to be reduced from rust by more than 1/16 inch, notify Architect
before proceeding.

3.06 CLEANING MASONRY, GENERAL

A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other.  Ensure
that dirty residues and rinse water will not wash over cleaned, dry surfaces.

B. Use only those cleaning methods indicated for each masonry material and location.
1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely r th from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allow oval.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous S general cleaning, remove extraneous substances that are resistant to cleaning methods being
used.  Extraneous substances include paint, calking, asphalt, and tar.
1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

commended rate of appli

B. If on inspection and rust removal, the cross section o Architect
before proceeding.

3.06 CLEANING MASONRY, GENERAL

A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other.  Ensure
that dirty residues and rinse water will not wash over cleaned, dry surfaces.

B. Use only those cleaning methods indicated for each masonry material and location.
1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely r th from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allow val.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous Su general cleaning, remove extraneous substances that are resistant to cleaning methods being
used.  Extraneous substances include paint, calking, asphalt, and tar.
1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

thoroughly.
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E. Basis-of-Design: Products shall be manufactured by:
www.daktronics.com

2.02 LED DISPLAY

A. Cabinet Construction
1. Cabinet display configuration is:

a.  [Single-Face (SF), one sided display]
b. or
c. [Two-View (2V), two one sided displays typically installed back-to-back and show same content on both sides.]

2. The distance from the center of one line or column of pixels to the center of all adjacent lines or columns shall be 10.16 mm (0.4”) both
horizontally and vertically.

3. Display shall operate from the following power sources: 120/240 VAC, 60 Hz single-phase, including neutral and earth ground.
4. Display shall operate in a minimum ambient temperature range of -40° to +120°F (-40 to +50°C) and to a 95% humidity.
5. Internal display component hardware (nuts, bolts, screws, standoffs, rivets, fasteners, etc.) shall be fabricated from stainless steel, aluminum,

nylon, or other durable corrosion-resistant materials suitable for the signage application. 
6. Electrical display components shall be 100% solid-state.
7. The presence of ambient radio signals and magnetic or electromagnetic interference, including those from power lines, transformers, and

motors, shall not impair performance of the display system.

B. External Extruded Aluminum Cabinet
1. Cabinet Dimensions: As indicated on drawings.
2. Forced Air Ventilation (heating and cooling protection).
3. Hinged Sign Face(s) allows access to internal lamps and ballast(s) without removing face(s).
4.  Concealed extruded aluminum hinges.
5. Cover supported with integrated gas springs when open
6. DuPont TGIC Powder Coat Finish
7. Internally Illuminated.

a. Illumination package type:LED.
b. Power Requirements:13.16 Amps @ 120 VAC.

C. Sign Face:
1. Matte Finish Clear polycarbonate Bayer Makrolon® SL Sign Grade Sheet.
2. Thermoformed Sign Face.
3. Decorated with second surface (inside), 3M High-Performance Translucent vinyl for all name/logo graphics. Text/logos/graphics etc. to be

provided by Owner. Each sign may be different.
4. Signs to be double-sided.

D. Exterior Finish
1. The LED display border pieces shall be coated with an automotive-grade acrylic urethane paint.

E. Front Face Construction
1. To meet the display readability requirements, the front face must be constructed in such a manner that it provides high contrast, low sunlight

reflection and durability in all weather and site conditions.
2. Minimum features of front face shall:

a. Include horizontal louvers for contrast enhancement.
b. Include vertical ribbing for contrast enhancement
c. Use surface materials in the active LED area, such as metal, plastic, or other face materials, designed for low sunlight reflectivity.

F. Serviceability
1. The display housing shall provide safe and convenient front service access for all modular assemblies, components, wiring, and other materials

located within the housing.
2. All internal components shall be removable and replaceable by a single technician with basic hand tools.
3. Service access shall be easily obtained by removal of one or more modules in front of the associated internal component.
4. Each module should allow simple removal with a single latch system.
5. Displays shall be designed with service features that minimize potential bodily harm.

2.03 DISPLAY COMPONENTS

A. LED display modules shall be constructed for good readability, long life, and ease of service. Each display module shall be constructed as follows:
1. Each module within the product family shall be designed with the same physical footprint of 14.4” x 14.4”.
2. All modules and their components shall be fully encapsulated and sealed to meet IP-67 standards.
3. An LED module shall consist of LEDs with all drive electronics mounted on a single Printed Circuit Board (PCB).
4. LEDs shall be auto-inserted in order to maintain quality and uniformity of the LEDs within each LED module.
5. All PCBs shall be wave-soldered to ensure uniformity, quality, and durability of all solder joints.
6. All PCBs shall be cleaned in a manner so as not to contain more than 2 parts per million contaminants.
7. Module signal and electrical connections shall be of the positive locking and removable type. Removal of a module from the display shall not

require a de-soldering operation.
8. Data to the modules shall be redundant in that the signal can reach the module from multiple directions in the event of a loss in signal path from

either direction.

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allowing to dry as long as possible before removal.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous Substances:  Be extraneous substances that are resistant to cleaning methods being
used.  Extraneous substances include paint, calking, asphalt, and tar.
1. Carefully remove he ial from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

thoroughly.
2. Apply thick coating of paint remover to masonry with natural-fiber cleaning brush, deep-nap roller, or large paint brush.
3. Allow paint remover to remain on surface for period recommended by manufacturer. Agitate periodically with stiff-fiber brush.

c. [Two-View (2V), two one sided displays typically installed back-to-back and show same content on both sides.]
2. The distance from the center of one line or column of pixels to the center of all adjacent lines or columns shall be 10.16 mm (0.4”) both

horizontally and vertically.
3. Display shall operate from the following power sources: 120/240 VAC, 60 Hz single-phase, including neutral and earth ground.
4. Display shall operate in a minimum ambient temperature range of -40° to +120°F (-40 to +50°C) and to a 95% humidity.
5. Internal display component hardware (nuts, bolts, screws, standoffs, rivets, fasteners, etc.) shall be fabricated from stainless steel, aluminum,

nylon, or other durable corrosion-resistant materials suitable for the signage application. 
6. Electrical display components shall be 100% solid-state.
7. The presence of ambient radio signals and magnetic or electromagnetic interference, including those from power lines, transformers, and

motors, shall not impair performance of the display system.

B. External Extruded Aluminum Cabinet
1. Cabinet Dimensions: As indicated on drawings.
2. Forced Air Ventilation (heating and cooling protection).
3. Hinged Sign Face(s) allows access to internal lamps and ballast(s) without removing face(s).
4.  Concealed extruded aluminum hinges.
5. Cover supported with integrated gas springs when open
6. DuPont TGIC Powder Coat Finish (Colors as selected by Architect).
7. Internally Illuminated.

a. Illumination package type:LE
b. Power Requirements:13.16

C. Sign Face:
1. Matte Finish Clear p n® SL Sign Grade Sheet.
2. Thermoformed Sign Face.
3. Decorated with second surface (inside), 3M High-Performance Translucent vinyl for all name/logo graphics. Text/logos/graphics etc. to be

provided by Owner. Each sign may be different.
4. Signs to be double-sided.

D. Exterior Finish
1. The LED display border pieces shall be coated with an automotive-grade acrylic urethane paint.

E. Front Face Construction
1. To meet the display readability requirements, the front face must be constructed in such a manner that it provides high contrast, low sunlight

reflection and durability in all weather and site conditions.
2. Minimum features of front face shall:

a. Include horizontal louvers for contrast enhancement.
b. Include vertical ribbing for contrast enhancement
c. Use surface materials in the active LED area, such as metal, plastic, or other face materials, designed for low sunlight reflectivity.

F. Serviceability
1. The display housing shall provide safe and convenient front service access for all modular assemblies, components, wiring, and other materials

located within the housing.
2. All internal components shall be removable and replaceable by a single technician with basic hand tools.
3. Service access shall be easily obtained by removal of one or more modules in front of the associated internal component.
4. Each module should allow simple removal with a single latch system.
5. Displays shall be designed with service features that minimize potential bodily harm.

2.03 DISPLAY COMPONENTS

A. LED display modules shall be constructed for good readability, long life, and ease of service. Each display module shall be constructed as follows:
1. Each module within the product family shall be designed with the same physical footprint of 14.4” x 14.4”.
2. All modules and their components shall be fully encapsulated and sealed to meet IP-67 standards.
3. An LED module shall consist of LEDs with all drive electronics mounted on a single Printed Circuit Board (PCB).
4. LEDs shall be auto-inserted in order to maintain quality and uniformity of the LEDs within each LED module.
5. All PCBs shall be wave-soldered to ensure uniformity, quality, and durability of all solder joints.
6. All PCBs shall be cleaned in a manner so as not to contain more than 2 parts per million contaminants.
7. Module signal and electrical connections shall be of the positive locking and removable type. Removal of a module from the display shall not

require a de-soldering operation.
8. Data to the modules shall be redundant in that the signal can reach the module from multiple directions in the event of a loss in signal path from

either direction.
9. All LED display modules in a single display shall be identical in construction and interchangeable throughout the display with the ability to be

field calibrated.
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3.06 CLEANING MASONRY, GENERAL

A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other.  Ensure
that dirty residues and rinse water will not wash over cleaned, dry surfaces.

B. Use only those cleaning methods indicated for each masonry material and location.
1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allow val.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous Substances:  Before beginning general cleaning, remove extraneous substances that are resistant to cleaning methods being
used.  Extraneous substa asphalt, and tar.
1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

thoroughly.
2. Apply thick coating of paint remover to masonry with natural-fiber cleaning brush, deep-nap roller, or large paint brush.

B. st removal, the cross sec chitect
before proceeding.

3.06 CLEANING MASONRY, GENERAL

A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other.  Ensure
that dirty residues and rinse water will not wash over cleaned, dry surfaces.

B. Use only those cleaning methods indicated for each masonry material and location.
1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allowing to dry as long as oval.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous Substances:  Before beginning general cleaning, remove extraneous substances that are resistant to cleaning methods being
used.  Extraneous substances include paint, calking, asphalt, and tar.
1. Carefully remove he ial from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

thoroughly.
2. Apply thick coating of paint remover to masonry with natural-fiber cleaning brush, deep-nap roller, or large paint brush.

E. ucts shall be manufacture
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2.02 LED DISPLAY

A. Cabinet Construction
1. Cabinet display configuration is:

a.  [Single-Face (SF), one sided display]
b. or
c. [Two-View (2V), two one sided displays typically installed back-to-back and show same content on both sides.]

2. The distance from the center of one line or column of pixels to the center of all adjacent lines or columns shall be 10.16 mm (0.4”) both
horizontally and vertically.

3. Display shall operate from the following power sources: 120/240 VAC, 60 Hz single-phase, including neutral and earth ground.
4. Display shall operate in a minimum ambient temperature range of -40° to +120°F (-40 to +50°C) and to a 95% humidity.
5. Internal display component hardware (nuts, bolts, screws, standoffs, rivets, fasteners, etc.) shall be fabricated from stainless steel, aluminum,

nylon, or other durable corrosion-resistant materials suitable for the signage application. 
6. Electrical display components shall be 100% solid-state.
7. The presence of ambient radio signals and magnetic or electromagnetic interference, including those from power lines, transformers, and

motors, shall not impair performance of the display system.

B. External Extruded Aluminum Cabinet
1. Cabinet Dimensions: As indicated on drawings.
2. Forced Air Ventilation (heating and cooling protection).
3. Hinged Sign Face(s) allows access to internal lamps and ballast(s) without removing face(s).
4.  Concealed extruded aluminum hinges.
5. Cover supported with integrated gas springs when open
6. DuPont TGIC Powder Coat Finish (Colors as selected by Architect).
7. Internally Illuminated.

a. Illumination package type:LE
b. Power Requirements:13.16 Amps @ 120 VAC.

C. Sign Face:
1. Matte Finish Clear p n® SL Sign Grade Sheet.
2. Thermoformed Sign Face.
3. Decorated with second surface (inside), 3M High-Performance Translucent vinyl for all name/logo graphics. Text/logos/graphics etc. to be

provided by Owner. Each sign may be different.
4. Signs to be double-sided.

D. Exterior Finish
1. The LED display border pieces shall be coated with an automotive-grade acrylic urethane paint.

E. Front Face Construction
1. To meet the display readability requirements, the front face must be constructed in such a manner that it provides high contrast, low sunlight

reflection and durability in all weather and site conditions.
2. Minimum features of front face shall:

a. Include horizontal louvers for contrast enhancement.
b. Include vertical ribbing for contrast enhancement
c. Use surface materials in the active LED area, such as metal, plastic, or other face materials, designed for low sunlight reflectivity.

F. Serviceability
1. The display housing shall provide safe and convenient front service access for all modular assemblies, components, wiring, and other materials

located within the housing.
2. All internal components shall be removable and replaceable by a single technician with basic hand tools.
3. Service access shall be easily obtained by removal of one or more modules in front of the associated internal component.
4. Each module should allow simple removal with a single latch system.
5. Displays shall be designed with service features that minimize potential bodily harm.

2.03 DISPLAY COMPONENTS

A. LED display modules shall be constructed for good readability, long life, and ease of service. Each display module shall be constructed as follows:
1. Each module within the product family shall be designed with the same physical footprint of 14.4” x 14.4”.
2. All modules and their components shall be fully encapsulated and sealed to meet IP-67 standards.
3. An LED module shall consist of LEDs with all drive electronics mounted on a single Printed Circuit Board (PCB).
4. LEDs shall be auto-inserted in order to maintain quality and uniformity of the LEDs within each LED module.
5. All PCBs shall be wave-soldered to ensure uniformity, quality, and durability of all solder joints.
6. All PCBs shall be cleaned in a manner so as not to contain more than 2 parts per million contaminants.
7. Module signal and electrical connections shall be of the positive locking and removable type. Removal of a module from the display shall not

require a de-soldering operation.
8. Data to the modules shall be redundant in that the signal can reach the module from multiple directions in the event of a loss in signal path from

either direction.
9. All LED display modules in a single display shall be identical in construction and interchangeable throughout the display with the ability to be

field calibrated.

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allowing to dry as long as possible before removal.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous Substances:  Be extraneous substances that are resistant to cleaning methods being
used.  Extraneous substances include
1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with re al" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

thoroughly.
2. Apply thick coating of paint remover to masonry with natural-fiber cleaning brush, deep-nap roller, or large paint brush.
3. Allow paint remover to remain on surface for period recommended by manufacturer. Agitate periodically with stiff-fiber brush.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and asphalt or tar residue.

c. [Two-View (2V), two one sided displays typically installed back-to-back and show same content on both sides.]
2. The distance from the center of one line or column of pixels to the center of all adjacent lines or columns shall be 10.16 mm (0.4”) both

horizontally and vertically.
3. Display shall operate from the following power sources: 120/240 VAC, 60 Hz single-phase, including neutral and earth ground.
4. Display shall operate in a minimum ambient temperature range of -40° to +120°F (-40 to +50°C) and to a 95% humidity.
5. Internal display component hardware (nuts, bolts, screws, standoffs, rivets, fasteners, etc.) shall be fabricated from stainless steel, aluminum,

nylon, or other durable corrosion-resistant materials suitable for the signage application. 
6. Electrical display components shall be 100% solid-state.
7. The presence of ambient radio signals and magnetic or electromagnetic interference, including those from power lines, transformers, and

motors, shall not impair performance of the display system.

B. External Extruded Aluminum Cabinet
1. Cabinet Dimensions: As indicated on drawings.
2. Forced Air Ventilation (heating and cooling protection).
3. Hinged Sign Face(s) allows access to internal lamps and ballast(s) without removing face(s).
4.  Concealed extruded aluminum hinges.
5. Cover supported with integrated gas springs when open
6. DuPont TGIC Powder Coat Finish (Colors as selected by Architect).
7. Internally Illuminated.

a. Illumination package type:LED.
b. Power Requirements:13.16 Amps @ 120 VAC.

C. Sign Face:
1. Matte Finish Clear polycarbonate Bayer Makrolon® SL Sign Grade Sheet.
2. Thermoformed Sign Face.
3. Decorated with seco h-Performance Translucent vinyl for all name/logo graphics. Text/logos/graphics etc. to be

provided by Owner. Each sign may be different.
4. Signs to be double-sided.

D. Exterior Finish
1. The LED display border pieces shall be coated with an automotive-grade acrylic urethane paint.

E. Front Face Construction
1. To meet the display readability requirements, the front face must be constructed in such a manner that it provides high contrast, low sunlight

reflection and durability in all weather and site conditions.
2. Minimum features of front face shall:

a. Include horizontal louvers for contrast enhancement.
b. Include vertical ribbing for contrast enhancement
c. Use surface materials in the active LED area, such as metal, plastic, or other face materials, designed for low sunlight reflectivity.

F. Serviceability
1. The display housing shall provide safe and convenient front service access for all modular assemblies, components, wiring, and other materials

located within the housing.
2. All internal components shall be removable and replaceable by a single technician with basic hand tools.
3. Service access shall be easily obtained by removal of one or more modules in front of the associated internal component.
4. Each module should allow simple removal with a single latch system.
5. Displays shall be designed with service features that minimize potential bodily harm.

2.03 DISPLAY COMPONENTS

A. LED display modules shall be constructed for good readability, long life, and ease of service. Each display module shall be constructed as follows:
1. Each module within the product family shall be designed with the same physical footprint of 14.4” x 14.4”.
2. All modules and their components shall be fully encapsulated and sealed to meet IP-67 standards.
3. An LED module shall consist of LEDs with all drive electronics mounted on a single Printed Circuit Board (PCB).
4. LEDs shall be auto-inserted in order to maintain quality and uniformity of the LEDs within each LED module.
5. All PCBs shall be wave-soldered to ensure uniformity, quality, and durability of all solder joints.
6. All PCBs shall be cleaned in a manner so as not to contain more than 2 parts per million contaminants.
7. Module signal and electrical connections shall be of the positive locking and removable type. Removal of a module from the display shall not

require a de-soldering operation.
8. Data to the modules shall be redundant in that the signal can reach the module from multiple directions in the event of a loss in signal path from

either direction.
9. All LED display modules in a single display shall be identical in construction and interchangeable throughout the display with the ability to be

field calibrated.
10. All module rows shall include continuous louvers over the LEDs for sunlight shading and enhanced contrast.
11. Modules shall be individually attached to the cabinet frame.
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3.06 CLEANING MASONRY, GENERAL

A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other.  Ensure
that dirty residues and rinse water will not wash over cleaned, dry surfaces.

B. Use only those cleaning methods indicated for each masonry material and location.
1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allow val.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous Substances:  Before beginning general cleaning, remove extraneous substances that are resistant to cleaning methods being
used.  Extraneous substa asphalt, and tar.
1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

thoroughly.
2. Apply thick coating of paint remover to masonry with natural-fiber cleaning brush, deep-nap roller, or large paint brush.

B. st removal, the cross sec chitect
before proceeding.

3.06 CLEANING MASONRY, GENERAL

A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other.  Ensure
that dirty residues and rinse water will not wash over cleaned, dry surfaces.

B. Use only those cleaning methods indicated for each masonry material and location.
1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allowing to dry as long as oval.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous Substances:  Before beginning general cleaning, remove extraneous substances that are resistant to cleaning methods being
used.  Extraneous substances include paint, calking, asphalt, and tar.
1. Carefully remove he ial from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

thoroughly.
2. Apply thick coating of paint remover to masonry with natural-fiber cleaning brush, deep-nap roller, or large paint brush.

E. ucts shall be manufacture
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2.02 LED DISPLAY

A. Cabinet Construction
1. Cabinet display configuration is:

a.  [Single-Face (SF), one sided display]
b. or
c. [Two-View (2V), two one sided displays typically installed back-to-back and show same content on both sides.]

2. The distance from the center of one line or column of pixels to the center of all adjacent lines or columns shall be 10.16 mm (0.4”) both
horizontally and vertically.

3. Display shall operate from the following power sources: 120/240 VAC, 60 Hz single-phase, including neutral and earth ground.
4. Display shall operate in a minimum ambient temperature range of -40° to +120°F (-40 to +50°C) and to a 95% humidity.
5. Internal display component hardware (nuts, bolts, screws, standoffs, rivets, fasteners, etc.) shall be fabricated from stainless steel, aluminum,

nylon, or other durable corrosion-resistant materials suitable for the signage application. 
6. Electrical display components shall be 100% solid-state.
7. The presence of ambient radio signals and magnetic or electromagnetic interference, including those from power lines, transformers, and

motors, shall not impair performance of the display system.

B. External Extruded Aluminum Cabinet
1. Cabinet Dimensions: As indicated on drawings.
2. Forced Air Ventilation (heating and cooling protection).
3. Hinged Sign Face(s) allows access to internal lamps and ballast(s) without removing face(s).
4.  Concealed extruded aluminum hinges.
5. Cover supported with integrated gas springs when open
6. DuPont TGIC Powder Coat Finish (Colors as selected by Architect).
7. Internally Illuminated.

a. Illumination package type:LE
b. Power Requirements:13.16 Amps @ 120 VAC.

C. Sign Face:
1. Matte Finish Clear p n® SL Sign Grade Sheet.
2. Thermoformed Sign Face.
3. Decorated with second surface (inside), 3M High-Performance Translucent vinyl for all name/logo graphics. Text/logos/graphics etc. to be

provided by Owner. Each sign may be different.
4. Signs to be double-sided.

D. Exterior Finish
1. The LED display border pieces shall be coated with an automotive-grade acrylic urethane paint.

E. Front Face Construction
1. To meet the display readability requirements, the front face must be constructed in such a manner that it provides high contrast, low sunlight

reflection and durability in all weather and site conditions.
2. Minimum features of front face shall:

a. Include horizontal louvers for contrast enhancement.
b. Include vertical ribbing for contrast enhancement
c. Use surface materials in the active LED area, such as metal, plastic, or other face materials, designed for low sunlight reflectivity.

F. Serviceability
1. The display housing shall provide safe and convenient front service access for all modular assemblies, components, wiring, and other materials

located within the housing.
2. All internal components shall be removable and replaceable by a single technician with basic hand tools.
3. Service access shall be easily obtained by removal of one or more modules in front of the associated internal component.
4. Each module should allow simple removal with a single latch system.
5. Displays shall be designed with service features that minimize potential bodily harm.

2.03 DISPLAY COMPONENTS

A. LED display modules shall be constructed for good readability, long life, and ease of service. Each display module shall be constructed as follows:
1. Each module within the product family shall be designed with the same physical footprint of 14.4” x 14.4”.
2. All modules and their components shall be fully encapsulated and sealed to meet IP-67 standards.
3. An LED module shall consist of LEDs with all drive electronics mounted on a single Printed Circuit Board (PCB).
4. LEDs shall be auto-inserted in order to maintain quality and uniformity of the LEDs within each LED module.
5. All PCBs shall be wave-soldered to ensure uniformity, quality, and durability of all solder joints.
6. All PCBs shall be cleaned in a manner so as not to contain more than 2 parts per million contaminants.
7. Module signal and electrical connections shall be of the positive locking and removable type. Removal of a module from the display shall not

require a de-soldering operation.
8. Data to the modules shall be redundant in that the signal can reach the module from multiple directions in the event of a loss in signal path from

either direction.
9. All LED display modules in a single display shall be identical in construction and interchangeable throughout the display with the ability to be

field calibrated.

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allowing to dry as long as possible before removal.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous Substances:  Be extraneous substances that are resistant to cleaning methods being
used.  Extraneous substances include
1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with re al" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

thoroughly.
2. Apply thick coating of paint remover to masonry with natural-fiber cleaning brush, deep-nap roller, or large paint brush.
3. Allow paint remover to remain on surface for period recommended by manufacturer. Agitate periodically with stiff-fiber brush.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and asphalt or tar residue.

c. [Two-View (2V), two one sided displays typically installed back-to-back and show same content on both sides.]
2. The distance from the center of one line or column of pixels to the center of all adjacent lines or columns shall be 10.16 mm (0.4”) both

horizontally and vertically.
3. Display shall operate from the following power sources: 120/240 VAC, 60 Hz single-phase, including neutral and earth ground.
4. Display shall operate in a minimum ambient temperature range of -40° to +120°F (-40 to +50°C) and to a 95% humidity.
5. Internal display component hardware (nuts, bolts, screws, standoffs, rivets, fasteners, etc.) shall be fabricated from stainless steel, aluminum,

nylon, or other durable corrosion-resistant materials suitable for the signage application. 
6. Electrical display components shall be 100% solid-state.
7. The presence of ambient radio signals and magnetic or electromagnetic interference, including those from power lines, transformers, and

motors, shall not impair performance of the display system.

B. External Extruded Aluminum Cabinet
1. Cabinet Dimensions: As indicated on drawings.
2. Forced Air Ventilation (heating and cooling protection).
3. Hinged Sign Face(s) allows access to internal lamps and ballast(s) without removing face(s).
4.  Concealed extruded aluminum hinges.
5. Cover supported with integrated gas springs when open
6. DuPont TGIC Powder Coat Finish (Colors as selected by Architect).
7. Internally Illuminated.

a. Illumination package type:LED.
b. Power Requirements:13.16 Amps @ 120 VAC.

C. Sign Face:
1. Matte Finish Clear polycarbonate Bayer Makrolon® SL Sign Grade Sheet.
2. Thermoformed Sign Face.
3. Decorated with seco h-Performance Translucent vinyl for all name/logo graphics. Text/logos/graphics etc. to be

provided by Owner. Each sign may be different.
4. Signs to be double-sided.

D. Exterior Finish
1. The LED display border pieces shall be coated with an automotive-grade acrylic urethane paint.

E. Front Face Construction
1. To meet the display readability requirements, the front face must be constructed in such a manner that it provides high contrast, low sunlight

reflection and durability in all weather and site conditions.
2. Minimum features of front face shall:

a. Include horizontal louvers for contrast enhancement.
b. Include vertical ribbing for contrast enhancement
c. Use surface materials in the active LED area, such as metal, plastic, or other face materials, designed for low sunlight reflectivity.

F. Serviceability
1. The display housing shall provide safe and convenient front service access for all modular assemblies, components, wiring, and other materials

located within the housing.
2. All internal components shall be removable and replaceable by a single technician with basic hand tools.
3. Service access shall be easily obtained by removal of one or more modules in front of the associated internal component.
4. Each module should allow simple removal with a single latch system.
5. Displays shall be designed with service features that minimize potential bodily harm.

2.03 DISPLAY COMPONENTS

A. LED display modules shall be constructed for good readability, long life, and ease of service. Each display module shall be constructed as follows:
1. Each module within the product family shall be designed with the same physical footprint of 14.4” x 14.4”.
2. All modules and their components shall be fully encapsulated and sealed to meet IP-67 standards.
3. An LED module shall consist of LEDs with all drive electronics mounted on a single Printed Circuit Board (PCB).
4. LEDs shall be auto-inserted in order to maintain quality and uniformity of the LEDs within each LED module.
5. All PCBs shall be wave-soldered to ensure uniformity, quality, and durability of all solder joints.
6. All PCBs shall be cleaned in a manner so as not to contain more than 2 parts per million contaminants.
7. Module signal and electrical connections shall be of the positive locking and removable type. Removal of a module from the display shall not

require a de-soldering operation.
8. Data to the modules shall be redundant in that the signal can reach the module from multiple directions in the event of a loss in signal path from

either direction.
9. All LED display modules in a single display shall be identical in construction and interchangeable throughout the display with the ability to be

field calibrated.
10. All module rows shall include continuous louvers over the LEDs for sunlight shading and enhanced contrast.
11. Modules shall be individually attached to the cabinet frame.

onla.

3.06 CLEANING MASONRY, GENERAL

A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other.  Ensure
that dirty residues and rinse water will not wash over cleaned, dry surfaces.

B. Use only those cleaning methods indicated for each masonry material and location.
1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allowing to dry as long as possible before removal.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous Substances:  B extraneous substances that are resistant to cleaning methods being
used.  Extraneous substances include paint, calking, asphalt, and tar.
1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and c mover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

thoroughly.
2. Apply thick coating of paint remover to masonry with natural-fiber cleaning brush, deep-nap roller, or large paint brush.
3. Allow paint remover to remain on surface for period recommended by manufacturer. Agitate periodically with stiff-fiber brush.

3.06 CLEANING MASONRY, GENERAL

A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of each elevation to the other.  Ensure
that dirty residues and rinse water will not wash over cleaned, dry surfaces.

B. Use only those cleaning methods indicated for each masonry material and location.
1. Do not use wire brushes or brushes that are not resistant to chemical cleaner being used.  Do not use plastic-bristle brushes if natural-fiber

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allowing to dry as long as possible before removal.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous Substances:  B extraneous substances that are resistant to cleaning methods being
used.  Extraneous substances include paint, calking, asphalt, and tar.
1. Carefully remove heavy accumulations of material from surface of masonry with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and c over.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat application up to two times if needed.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

thoroughly.
2. Apply thick coating of paint remover to masonry with natural-fiber cleaning brush, deep-nap roller, or large paint brush.
3. Allow paint remover to remain on surface for period recommended by manufacturer. Agitate periodically with stiff-fiber brush.

2.02 LED DISPLAY

A. Cabinet Construction
1. Cabinet display configuration is:

a.  [Single-Face (SF), one sided display]
b. or
c. [Two-View (2V), two one sided displays typically installed back-to-back and show same content on both sides.]

2. The distance from the center of one line or column of pixels to the center of all adjacent lines or columns shall be 10.16 mm (0.4”) both
horizontally and vertically.

3. Display shall operate from the following power sources: 120/240 VAC, 60 Hz single-phase, including neutral and earth ground.
4. Display shall operate in a minimum ambient temperature range of -40° to +120°F (-40 to +50°C) and to a 95% humidity.
5. Internal display component hardware (nuts, bolts, screws, standoffs, rivets, fasteners, etc.) shall be fabricated from stainless steel, aluminum,

nylon, or other durable corrosion-resistant materials suitable for the signage application. 
6. Electrical display components shall be 100% solid-state.
7. The presence of ambient radio signals and magnetic or electromagnetic interference, including those from power lines, transformers, and

motors, shall not impair performance of the display system.

B. External Extruded Aluminum Cabinet
1. Cabinet Dimensions: As indicated on drawings.
2. Forced Air Ventilation (heating and cooling protection).
3. Hinged Sign Face(s) allows access to internal lamps and ballast(s) without removing face(s).
4.  Concealed extruded aluminum hinges.
5. Cover supported with integrated gas springs when open
6. DuPont TGIC Powder Coat Finish (Colors as selected by Architect).
7. Internally Illuminated.

a. Illumination package type:LED.
b. Power Requirements:13.16

C. Sign Face:
1. Matte Finish Clear polycarbonate Bayer Makrolon® SL Sign Grade Sheet.
2. Thermoformed Sign
3. Decorated with second surface (inside), 3M High-Performance Translucent vinyl for all name/logo graphics. Text/logos/graphics etc. to be

provided by Owner. Each sign may be different.
4. Signs to be double-sided.

D. Exterior Finish
1. The LED display border pieces shall be coated with an automotive-grade acrylic urethane paint.

E. Front Face Construction
1. To meet the display readability requirements, the front face must be constructed in such a manner that it provides high contrast, low sunlight

reflection and durability in all weather and site conditions.
2. Minimum features of front face shall:

a. Include horizontal louvers for contrast enhancement.
b. Include vertical ribbing for contrast enhancement
c. Use surface materials in the active LED area, such as metal, plastic, or other face materials, designed for low sunlight reflectivity.

F. Serviceability
1. The display housing shall provide safe and convenient front service access for all modular assemblies, components, wiring, and other materials

located within the housing.
2. All internal components shall be removable and replaceable by a single technician with basic hand tools.
3. Service access shall be easily obtained by removal of one or more modules in front of the associated internal component.
4. Each module should allow simple removal with a single latch system.
5. Displays shall be designed with service features that minimize potential bodily harm.

2.03 DISPLAY COMPONENTS

A. LED display modules shall be constructed for good readability, long life, and ease of service. Each display module shall be constructed as follows:
1. Each module within the product family shall be designed with the same physical footprint of 14.4” x 14.4”.
2. All modules and their components shall be fully encapsulated and sealed to meet IP-67 standards.
3. An LED module shall consist of LEDs with all drive electronics mounted on a single Printed Circuit Board (PCB).
4. LEDs shall be auto-inserted in order to maintain quality and uniformity of the LEDs within each LED module.
5. All PCBs shall be wave-soldered to ensure uniformity, quality, and durability of all solder joints.
6. All PCBs shall be cleaned in a manner so as not to contain more than 2 parts per million contaminants.
7. Module signal and electrical connections shall be of the positive locking and removable type. Removal of a module from the display shall not

require a de-soldering operation.
8. Data to the modules shall be redundant in that the signal can reach the module from multiple directions in the event of a loss in signal path from

either direction.
9. All LED display modules in a single display shall be identical in construction and interchangeable throughout the display with the ability to be

field calibrated.
10. All module rows shall include continuous louvers over the LEDs for sunlight shading and enhanced contrast.

brushes will resist chemical cleaner being used.
2. Use spray equipment that provides controlled application at volume and pressure indicated, measured at spray tip.  Adjust pressure and

volume to ensure that cleaning methods do not damage masonry.
a. Equip units with pressure gages.

3. For water-spray application, use fan-shaped spray tip that disperses water at an angle of 25 to 50 degrees.

C. Perform each cleaning method indicated in a manner that results in uniform coverage of all surfaces, including corners, moldings, and interstices,
and that produces an even effect without streaking or damaging masonry surfaces.

D. Water Application Methods:
1. Water-Soak Application:  Soak masonry surfaces by applying water continuously and uniformly to limited area for time indicated.  Apply water

at low pressures and low volumes in multiple fine sprays using perforated hoses or multiple spray nozzles.  Erect a protective enclosure
constructed of polyethylene sheeting to cover area being sprayed.

2. Water-Spray Applications:  Unless otherwise indicated, hold spray nozzle at least 6 inches from surface of masonry and apply water in
horizontal back and forth sweeping motion, overlapping previous strokes to produce uniform coverage.

E. After cleaning is complete, remove protection no longer required.  Remove tape and adhesive marks.

3.07 PRELIMINARY CLEANING

A. Removing Plant Growth:  Completely remove visible plant, moss, and shrub growth from masonry surfaces.  Carefully remove plants, creepers, and
vegetation by cutting at roots and allowing to dry as long as possible before removal.  Remove loose soil and debris from open masonry joints to
whatever depth they occur.

B. Removing Extraneous Substances:  Before beginning general cleaning, remove extraneous substances that are resistant to cleaning methods being
used.  Extraneous substances include paint, calking, asphalt, and tar.
1. Carefully remove heavy accumul with a sharp chisel.  Do not scratch or chip masonry surface.
2. Remove paint and calking with alkaline paint remover.

a. Comply with requirements in "Paint Removal" Article.
b. Repeat applica d.

3. Remove asphalt and tar with solvent-type paint remover.
a. Comply with requirements in "Paint Removal" Article.
b. Apply paint remover only to asphalt and tar by brush without prewetting.
c. Allow paint remover to remain on surface for 10 to 30 minutes.
d. Repeat application if needed.

3.08 PAINT REMOVAL

A. Paint Removal with Alkaline Paste Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with brushes.
3. Allow paint remover to remain on surface for period recommended by manufacturer.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
5. Repeat process if necessary to remove all paint.
6. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
7. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

B. Paint Removal with Covered or Skin-Forming Alkaline Paint Remover:
1. Remove loose and peeling paint using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry thoroughly.
2. Apply paint remover to dry, painted masonry with trowel, spatula, or as recommended by manufacturer.
3. Apply cover, if required by manufacturer, per manufacturer's written instructions.
4. Allow paint remover to remain on surface for period recommended by manufacturer or as determined in test panels.
5. Scrape off paint and remover and collect for disposal.
6. Rinse with cold water applied by low-pressure spray to remove chemicals and paint residue.
7. Use alkaline paste paint remover, according to "Paint Removal with Alkaline Paste Paint Remover" Paragraph, if necessary to remove

remaining paint.
8. Apply manufacturer's recommended afterwash to masonry, while surface is still wet, using low-pressure spray equipment or soft-fiber brush.

 Let afterwash remain on surface as a neutralizing agent for period recommended by afterwash manufacturer.
9. Rinse with cold water applied by low-pressure spray to remove chemicals and soil.

C. Paint Removal with Solvent-Type Paint Remover:
1. Remove loose and peeling asphalt and tar using low-pressure spray, scrapers, stiff brushes, or a combination of these.  Let surface dry

thoroughly.
2. Apply thick coating of paint remover to masonry with natural-fiber cleaning brush, deep-nap roller, or large paint brush.
3. Allow paint remover to remain on surface for period recommended by manufacturer. Agitate periodically with stiff-fiber brush.
4. Rinse with cold water applied by low-pressure spray to remove chemicals and asphalt or tar residue.

3.09 CLEANING BRICKWORK AND CAST STONE

c. [Two-View (2V), two one sided displays typically installed back-to-back and show same content on both sides.]
2. The distance from the center of one line or column of pixels to the center of all adjacent lines or columns shall be 10.16 mm (0.4”) both

horizontally and vertically.
3. Display shall operate from the following power sources: 120/240 VAC, 60 Hz single-phase, including neutral and earth ground.
4. Display shall operate in a minimum ambient temperature range of -40° to +120°F (-40 to +50°C) and to a 95% humidity.
5. Internal display component hardware (nuts, bolts, screws, standoffs, rivets, fasteners, etc.) shall be fabricated from stainless steel, aluminum,

nylon, or other durable corrosion-resistant materials suitable for the signage application. 
6. Electrical display components shall be 100% solid-state.
7. The presence of ambient radio signals and magnetic or electromagnetic interference, including those from power lines, transformers, and

motors, shall not impair performance of the display system.

B. External Extruded Aluminum Cabinet
1. Cabinet Dimensions: As indicated on drawings.
2. Forced Air Ventilation (heating and cooling protection).
3. Hinged Sign Face(s) allows access to internal lamps and ballast(s) without removing face(s).
4.  Concealed extruded aluminum hinges.
5. Cover supported with integrated gas springs when open
6. DuPont TGIC Powder Coat Finish (Colors as selected by Architect).
7. Internally Illuminated.

a. Illumination package type:LED.
b. Power Requirements:13.16 Amps @ 120 VAC.

C. Sign Face:
1. Matte Finish Clear polycarbonate
2. Thermoformed Sign Face.
3. Decorated with second surface (inside), 3M High-Performance Translucent vinyl for all name/logo graphics. Text/logos/graphics etc. to be

provided by Owner.
4. Signs to be double-sided.

D. Exterior Finish
1. The LED display border pieces shall be coated with an automotive-grade acrylic urethane paint.

E. Front Face Construction
1. To meet the display readability requirements, the front face must be constructed in such a manner that it provides high contrast, low sunlight

reflection and durability in all weather and site conditions.
2. Minimum features of front face shall:

a. Include horizontal louvers for contrast enhancement.
b. Include vertical ribbing for contrast enhancement
c. Use surface materials in the active LED area, such as metal, plastic, or other face materials, designed for low sunlight reflectivity.

F. Serviceability
1. The display housing shall provide safe and convenient front service access for all modular assemblies, components, wiring, and other materials

located within the housing.
2. All internal components shall be removable and replaceable by a single technician with basic hand tools.
3. Service access shall be easily obtained by removal of one or more modules in front of the associated internal component.
4. Each module should allow simple removal with a single latch system.
5. Displays shall be designed with service features that minimize potential bodily harm.

2.03 DISPLAY COMPONENTS

A. LED display modules shall be constructed for good readability, long life, and ease of service. Each display module shall be constructed as follows:
1. Each module within the product family shall be designed with the same physical footprint of 14.4” x 14.4”.
2. All modules and their components shall be fully encapsulated and sealed to meet IP-67 standards.
3. An LED module shall consist of LEDs with all drive electronics mounted on a single Printed Circuit Board (PCB).
4. LEDs shall be auto-inserted in order to maintain quality and uniformity of the LEDs within each LED module.
5. All PCBs shall be wave-soldered to ensure uniformity, quality, and durability of all solder joints.
6. All PCBs shall be cleaned in a manner so as not to contain more than 2 parts per million contaminants.
7. Module signal and electrical connections shall be of the positive locking and removable type. Removal of a module from the display shall not

require a de-soldering operation.
8. Data to the modules shall be redundant in that the signal can reach the module from multiple directions in the event of a loss in signal path from

either direction.
9. All LED display modules in a single display shall be identical in construction and interchangeable throughout the display with the ability to be

field calibrated.
10. All module rows shall include continuous louvers over the LEDs for sunlight shading and enhanced contrast.
11. Modules shall be individually attached to the cabinet frame.
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12. Removal of one or more modules shall not affect the display’s structural integrity.
13. The distance from the center of one line or column of pixels to the center of all adjacent lines or columns shall be 10.16 mm (0.4”) both

horizontally and vertically.
14. The failure of a single pixel, module or power supply shall not cause the failure of any other pixel, module or power supply in the display.
15. All modules shall have no less than a 140° horizontal half-intensity viewing angle and a readability angle of 160° horizontal.
16. The transition of viewing intensity shall be consistent throughout the viewing cone.

B. Pixels shall conform to the following specifications:
1. Surface mount device LEDs shall be mounted to the surface of the circuit board.
2. LEDs shall be non-diffused, ultra-bright, solid-state light emitting diodes.
3. The red LEDs shall be constructed of AlInGaP technology and the green and blue LEDs shall be constructed of InGaN technology.
4. Each color of LEDs used in all LED displays provided for this contract shall be from the same bin.
5. LED half-life shall be an estimated minimum of 100,000 hours.
6. Display shall have a minimum intensity of 6,000 cd/m2 for RGB maximum light output.

C. Power Supply
1. All power supplies shall be regulated, auto-ranging AC to DC power, with protection for the LED pixel, LED display and driver circuitry in the

event of power spikes or surges.
2. Each power supply and their connectors shall be fully sealed to protect from corrosive environmental factors meeting IP-67 standards.

D. Internal Wiring
1. Wiring for LED display modules and other internal components shall be installed in the housing in a neat and professional manner.
2. Wiring shall not impede the removal of display modules, power supplies or other display components.
3. Wires shall not make contact with or be bent around sharp metal edges.
4. All wiring shall conform to the National Electric Code.

E. The display shall be protected from electrical spikes and transients.

F. The manufacturer shall provide an earth-ground lug on the display.

2.04 DISPLAY PERFORMANCE

A. Display Capability
1. The LED display shall present messages that are continuous, uniform, and unbroken in appearance.
2. The LED display shall be capable of producing 281 trillion colors for RGB at all dimming levels.
3. Each display pixel shall be composed of one surface mount LED containing one each – red, green, and blue LED within a single package.
4. The LED display shall be capable of displaying all true type fonts.
5. The display shall be able to display messages composed of any combination of alphanumeric text, punctuation symbols, graphic images, and

pre-canned video files.
6. Video and message files shall have up to a 30 frame per second playback capability.

B. Controller
1. The display’s controller shall be able to run independently from a controlling computing device allowing the display to operate even when the

controlling device is unhooked or turned off.
2. Communication protocol shall support other matrix products from the vendor such as other outdoor or indoor displays of varying sizes and/or

colors.
3. Each controller shall be connected to a light sensor allowing each LED display to automatically adjust brightness according to display direction

and lighting conditions.
4. The controller shall allow connection to a temperature sensor that provides accurate site temperatures.
5. Active presentations, stored presentations, schedules, display configuration, time and date shall be stored in non-volatile memory. No external

power or battery backup will be required to maintain this data.

C. Control and Communications
1. The display controller should be DHCP-enabled and allow for static IP addressing.
2. Each single face display shall be controller and monitored by its own embedded LED controller. Each 2V display shall be controlled and

monitored by one sign controller in the primary face, and the secondary face must show the same mirrored content.
3. The LED controller shall be able to receive instructions from and provide information by accessing the

communication modes:
Ethernet Cellular Modem

2.05  CONTROL SOFTWARE

A. Control Software: Display content and scheduling shall be via
manufacturer’s servers at no cost to the customer. Web browser access to the solution to support iOS Safari, Android Chrome, Internet Explorer
v11+, Microsoft Edge, Google Chrome and Mozilla Firefox.

B. Basic content creation to be performed via browser-based online editor.

C. Expanded content creation tools available via PC-compatible Content Studio download.

D. Supports import of images (PNG, BMP, GIF, JPG, PSD) and video files (AVI, MPG, MP4, MOV) in both browser-based and downloadable content
utilities.

PART 3  EXECUTION

3.01 EXAMINATION

A. Mounting structure to be installed by contractor to support desired displays in all locations. Verify that separate conduit is in place for power and data
to display, unless fiber is being used. Verify that all control equipment has access to 120 VAC.

B. Verify that substrates and support structure is in place and properly prepared.

C. Verify that required power and data sources are provided.

D. Verify that space is available for centrally located components.

E. Notify  Architect of unsatisfactory preparation before proceeding.

3.02 PREPARATION

A. Prepare substrates using the methods recommended by the manufacturer for achieving the best result under the project conditions.

B. Do not proceed with installation until support structure and substrates have been prepared using the methods recommended by the manufacturer
and deviations from manufacturer's recommended tolerances are corrected. Commencement of installation constitutes acceptance of conditions.

3.03 INSTALLATION

A.

B.

C. Possible power and signal entrances are designated by etched markings. Separate conduit must be used to route the power, signal in wires, and
signal out wires.

D. Displays must be grounded according to the provisions outlined in Article 250 of the National Electrical Code. The display must be connected to
earth-ground. Proper grounding is necessary for reliable equipment operation and protects the equipment from damaging electrical disturbances and
lightning.

3.04 INSTALLATION – CONTROL CENTER

A. Provide boxes, cover plates and jacks in locations per plans.

B. Test connect control unit to all jacks and check for proper operation of control unit,
and other loose accessories with owner's designated representative.

C. Verify earth ground does not exceed 15 ohms.

3.05 INSTALLATION

3.06 CLOSEOUT ACTIVITIES

A. See Section 01 78 00 - Closeout Submittals, for closeout submittals.

B. See Section 01 79 00 - Demonstration and Training, for additional requirements.

C. Demonstrate proper operation and maintenance of  equipment  to Owner's designated representative.

3.07 PROTECTION

A. Protect installed products from subsequent construction operations.

END OF SECTION

DIVISION  26 -   ELECTRICAL

SECTION 26 05 10
ELECTRICAL RELATED WORK

PART 1 - GENERAL

1.01  RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division-1 Specifications sections, apply to work
of this section.

B. This section is a Division-26 Basic Electrical Requirements section, and is part of each Division-26 section making reference to electrical related
work specified herein.

1.02 DESCRIPTION OF WORK:

Extent of electrical related work required by this section is indicated on drawings and schedules, and/or specified in other Division-16 sections.

Types of electrical related work specified in this section include the following:
1. Excavating for Electrical Work:

a. Underground electrical wiring.
b. Handholes

2. Concrete for Electrical Work:
a. Electrical handholes and pull boxes.
b. Rough grouting in and around electrical work.
c. Patching concrete which has been cut to accommodate electrical work.
d. Encasement of underground conduits under roadways and driveways.

3. Painting of exposed electrical work.

1.03 QUALITY ASSURANCE:

A. Manufacturers: Firms regularly engaged in manufacture of products for electrical related work of sizes, types, ratings, and materials required, whose
products have been in satisfactory use in similar service for not less than 3 years.

B. Installer's Qualifications: Firm with at least 3 years of successful installation experience on projects with electrical related work similar to that required
for this project.

C. Concrete Work Codes and Standards: Comply with governing regulations, and where not otherwise indicated, comply with the following industry
standards, whichever is most stringent in its application to work in each instance:
1. ACI 301 "Specifications for Structural Concrete for Buildings".
2. ACI 311 "Recommended Practice for Concrete Inspection".
3. ACI 318 "Building Code Requirements for Reinforced Concrete".
4. ACI 347 "Recommended Practice for Concrete Formwork".
5. ACI 304 "Recommended Practice for Measuring, Mixing, Transporting and Placing Concrete".

1.04 PROJECT CONDITIONS:

A. Existing Utilities: Locate and protect existing utilities and other underground work in manner which will ensure that no damage or service interruption
will result from excavating and backfilling.

B. Protect property from damage which might result from excavating and backfilling.

C. Protect persons from injury at excavations, by barricades, warnings and illumination.

D. Coordinate excavations with weather conditions, to minimize possibility of washouts, settlements and other damages and hazards.

PART 2 - PRODUCTS

2.01  EXCAVATING FOR ELECTRICAL WORK:

A. Soil (Backfill) Materials (Definitions):
1. Satisfactory soil materials are defined as those complying with ASTM D 2487 soil classification groups, GW, GP, GM, SM, SW and SP.
2. Unsatisfactory soil materials are defined as those complying with ASTM D 2487 soil classification groups GC, SC, ML, MH, CL, CH, OL, OH

and PT.
3. Sub-base Material: Graded mixture of gravel, sand, crushed stone or crushed slag, natural or manufactured sand.

a. Finely-Graded Sub-base Material: Well graded sand, gravel, crushed stone or crushed slag, with 100% passing a 3/8" sieve.
b. Backfill and Fill Materials: Satisfactory soil materials free of clay, rock or gravel larger than 2" in any dimension, debris, waste, frozen

materials, vegetable and other deleterious matter.
c. Drainage Fill: Washed, evenly graded mixture of crushed stone or crushed or uncrushed gravel, with 100% passing a 1-1/2" sieve and not

more than 5% passing a No. 4 sieve.

2.02  HANDHOLES AND PULLBOXES

A. Provide precast handholes, and pull boxes as detailed on plans.

2.03  DESIGN AND PROPORTIONING OF MIXES:

A. General: Design electrical work concrete as follows, for each 28-day compressive strength class.
1. 4000 psi Class: 565 lbs of cement per cu. yd. (6.0 sacks), and 0.35 water/cement ratio.
2. 3000 psi Class: 500 lbs of cement per cu. yd. (5.25 sacks), and 0.46 water/cement ratio.
3. 2500 psi Class: 450 lbs of cement per cu. yd. (4.75 sacks), and 0.54 water/cement ratio.
4. Backfill Class (Lean Concrete): 375 lbs of cement per cu. yd., (4.0 sacks), and 0.60 water/cement ratio.
5. Rough Grouting Class: 565 lbs of cement per cu. yd. (6.0 sacks), and 0.60 water/cement ratio.

B. Mix for Patching: Where electrical work requires patching of exposed concrete work which has been cut to accommodate electrical work, provide
concrete patching mix which is identical with mix of work being patched (same cement, aggregates, admixtures and proportioning).

2.04 CONCRETE MIXING:

A. Job Site Mixing: Mix materials for concrete in drum-type batch machine mixer. For mixers of 1.0 cu. yd., or smaller capacity, continue mixing at least
1-1/2 minutes, but not more than 5 minutes after all ingredients are in mixer, before any part of batch is released. For mixers of capacity larger than
1.0 cu. yd., increase mixing time by 15 seconds for each additional cu. yd., or fraction thereof.

B. Ready-mix Concrete: Comply with requirements of ASTM C 94, except as otherwise indicated.
1. Delete references for allowing additional water to be added to batch for material with insufficient slump. Addition of water to batch will not be

permitted.
2. During hot weather, or under conditions contributing to rapid setting of concrete, mix each load for shorter period of time than specified in

ASTM C 94. When air temperature is between 85 deg and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 min., and when air
temperature is above 90 deg F (32.2 deg C), reduce mixing and delivery time to 60 minutes.

2.05 CLEAN-UP:

A. Upon completion of concrete work, clean excess concrete from adjacent areas and surfaces. Remove excess concrete by proper methods of
washing or scraping, using care not to scratch or otherwise damage finished surfaces.

2.06 PAINT MATERIALS:

A. Color Pigments: Pure non-fading, applicable types to suit substrates and service indicated.

1. Lead Content in pigment, if any, is limited to contain not more than 0.06% lead, as lead metal based on total non-volatile (dry-film) of paint by
weight.

2. This limitation is extended to interior surfaces and those exterior surfaces which are readily accessible to children under seven years of age.

B. Vehicles and Thinners: Comply with governing regulations and recognized safe practices in handling, use and drying of paint vehicles and thinners.
Compatibility of paint products is Contractor's exclusive responsibility. Select paint products to ensure freedom from problems relating to vehicles
and thinners of type and within limits recommended by paint manufacturer.
1. Undercoat Paints: Use paint produced by same manufacturer as paint to be used for finish coats.

C. Colors: Provide colors to match as close as possible to the surfaces on which the electrical work is being installed. Using a sample color, paint a
representative sample of electrical work. Obtain approval from the Owner or Architect prior to ordering and applying the painting materials on the
entire electrical work requiring painting.

2.07 PAINT SYSTEMS:

A. Ferrous Metal:
1. Semi-Gloss Enamel Finish: 2 Coats over primer, with total dry film thickness not less than 2.5 mils.

a. Prime Coat: Red Lead Base Primer (FS TT-P-86). Prime coat is not required on items delivered shop primed.

b. First Coat: Interior Enamel Undercoat (FS TT-E-543).

c. Second Coat: Odorless Interior Semi-Gloss Enamel (FS TT- E-509).
2. Full Gloss Enamel Finish:

a. Prime Coat: Red Lead Base Primer (FS TT-P-86). Prime coat is not required on items delivered shop primed.

b. First Coat: Interior Enamel Undercoat (FS TT-E-543).

c. Third Coat: Alkyd Gloss Enamel (FS TT-P-506).

B. Zinc-Coated Metal:

1. Semi-Gloss Finish: 2 Coats over primer, with total dry film thickness not less than 2.5 mils.

a. Prime Coat: Zinc Dust - Zinc Oxide Primer Coating (FS TT- P-641).

b. Second Coat: Interior Enamel Undercoat (FS TT-E-543).

c. Third Coat: Odorless Interior Alkyd Semi-Gloss Enamel (FS TT-P-509).
2. Full Gloss Enamel Finish: 2 Coats over primer with total dry film thickness not less than 2.5 mils.

a. Prime Coat: Zinc Dust - Zinc Oxide Primer Coating (FS TT- P-641).

b. Second Coat: Interior Enamel Undercoat (FS TT-E-543).

c. Third Coat: Alkyd Gloss Enamel (FS TT-P-506).

PART 3 - EXECUTION

3.01  EXCAVATING AND ELECTRICAL WORK:

A. General: Do not excavate for electrical work until the work is ready to proceed without delay, so that total time lapse from excavation to completion of
backfilling will be minimized.

B. Excavate with vertical-sided excavations to greatest extent possible, except where otherwise indicated. Where necessary, provide sheeting and
cross-bracing to sustain sides of excavations. Remove sheeting and cross-bracing during backfilling wherever such removal would not endanger the
work or other property.

C. Depth for Direct Support: For work to be supported directly on undisturbed soil, do not excavate beyond indicated depths, and hand-excavate
bottom cut to accurate elevations. Except as otherwise indicated, support the following work on undisturbed soil at bottom of excavations:
1. Single conduit of 4" and less nominal size.
2. Cast-in-place concrete.

D. Establish requirements for trench shoring and bracing to comply with local codes and authorities having jurisdiction.

E. Excavate trenches to depth indicated or required.

F. Where rock is encountered, carry excavation 6" below required elevation and backfill with a 6" layer of crushed stone or gravel prior to installation of
pipe.

G. For conduit 4" or less in nominal size do not excavate beyond indicated depths. Hand excavate bottom cut to accurate elevations and support
conduit on undisturbed soil.

H. Grade bottoms of trenches as indicated, notching under conduit couplings to provide solid bearing for entire body of conduit.

I. Store excavated material (temporarily) near excavation, in manner which will not interfere with or damage excavation or other work. Do not store
under trees (within drip line).
1. Retain excavated material which complies with requirements for backfill material.
2. Dispose of excavated material which is either in excess of quantity needed for backfilling or does not comply with requirements for backfill

material.

3.02 BACKFILLING:

A. General: Except as otherwise indicated, backfill with properly qualified backfill material.

B. Backfill with finely-graded sub-base material to 6" above plastic conduits.

C. Condition backfill material by either drying or adding water uniformly, to whatever extent may be necessary to facilitate compaction to required
densities. Do not backfill with frozen soil materials.

D. Backfill simultaneously on opposite sides of electrical work, and compact simultaneously; do not dislocate the work from installed positions.

E. Backfill excavations in 8" high courses of backfill material, uniformly compacted to the following densities (% of maximum density, ASTM D 1557),
using power-driven hand-operated compaction equipment.
1. Lawn/Landscaped Areas: 85% for cohesive soils; 90% for cohesionless soils.

2. Paved Areas, Other Than Roadways: 90% for cohesive soils; 95% for cohesionless soils.

F. Backfill to elevations matching adjacent grades, at time of backfilling excavations for electrical work.

G. Backfill trenches with concrete where trench excavations pass with 18" of column or wall footings and which are carried below bottom of such
footings, or which pass under wall footings. Place concrete to level of bottom of adjacent footing. Backfill trenches with concrete where trench
excavations cross driveways, roadways, and parking lots.

3.03 CONCRETE WORK:

A. Concrete Grouting: Grout openings and recesses as indicated, in and around electrical work and other work which penetrates or adjoins electrical
concrete work, using rough grouting class of concrete mix. Provide formwork where required, and tamp, screed and trowel surfaces. Cure grout as
specified for concrete work.

3.04 PAINTING ELECTRICAL WORK:

A. General: Paint new electrical work installed where exposed in existing finished spaces.

B. Surface Preparation: Clean surface before applying paint surfaces. Remove oil and grease prior to mechanical cleaning. Comply with paint products
manufacturer's instructions for surface cleaning and preparation. Remove surface-applied accessories which are not to be painted, and reinstall after
completion of painting. Protect non-removable items not to be painted, by covering with paper or plastic film.

C. Ferrous Metal Surfaces: Remove mill scale and loose rust on surfaces which are not zinc-coated or shop/factory prime coated.

1. Clean shop-applied prime coats on metal surfaces, and repair (touch-up) prime coats wherever abraided or otherwise damaged, prior to
application of paint system.

D. Zinc-Coated Surfaces: Clean with non-petroleum based solvent. Wash with copper sulfate solution and flush with water, unless surface has been
pretreated, or unless treatment is not recommended by manufacturer of prime coat.

3.05 PAINT SYSTEM APPLICATION:

A. Mixing: Comply with manufacturer's recommendations for mixing or stirring paint products immediately before application.

B. Application Limitations: Paint new conduit, raceways, and electrical work where installed exposed in finished areas. Match color to the color of the
existing surface on which the electrical work is being installed.
1. Omit painting on required name plates, labels, identification tags, signs, markers, printed instructions, performance ratings, wiring diagrams and

similar text and graphics, located within scope of work indicated to receive paint application.

C. General Application Requirements: Apply paint in accordance with manufacturer's directions. Use applicators and techniques best suited for
substrate, for type of material being applied, and for stains or others conditions show through final coat of paint, until paint film is of uniform finish,
color and appearance.

3.06 CLEAN-UP AND PROTECTION:

A. General Clean-Up: During progress of work, remove from site discarded paint materials, rubbish, cans and rags at end of each work day. When
directed by Architect, retain paint containers from application of coatings on particular unit or area of work, until average dry-film thickness has been
calculated.

B. Spattered Surfaces: Upon completion of painting work, clean paint-spattered surfaces. Remove spattered paint by proper methods of washing and
scraping, using care not to scratch or otherwise damage finished surfaces.

C. Protection: Protect work of other trades, whether to be painted or not, against damage by painting work. Correct damage by cleaning, repairing or
replacing and repainting as directed. Provide "Wet Paint" signs as required to protect newly-painted finishes. Remove temporary protective
wrappings installed for protection of work not to be painted, after completion of painting operations. At completion of work by other trades, touch-up
and restore damaged or defaced painted surfaces.

END OF SECTION

SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Single conductor building wire.

B. Wiring connectors.

C. Electrical tape.

D. Wire pulling lubricant.

E. Cable ties.

1.02 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

B. Section 26 05 26 - Grounding and Bonding for Electrical Systems:  Additional requirements for grounding conductors and grounding connectors.

C. Section 26 05 53 - Identification for Electrical Systems:  Identification products and requirements.

1.03 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013 (Reapproved 2018).

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard, or Soft; 2023.

C. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic Pressure-Sensitive Electrical Insulating Tape; 2017.

D. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically Insulating Rubber Tapes; 2020.

E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

G. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.

H. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.

I. UL 267 - Outline of Investigation for Wire-Pulling Compounds; Current Edition, Including All Revisions.

J. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.

K. UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions.

1.04 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution requirements.

C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally Recognized Testing Laboratory (NRTL) and
acceptable to authorities having jurisdiction.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated, permitted, or required.

C. Nonmetallic-sheathed cable is not permitted.

D. Underground feeder and branch-circuit cable is not permitted.

E. Service entrance cable is not permitted.

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

A. Provide products that comply with requirements of NFPA 70.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, connectors, etc. as required for a complete operating
system.

D. Comply with NEMA WC 70.

E. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.

F. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.

G. Conductor Material:
1. Provide copper conductors only.  Aluminum conductors are not acceptable for this project. Conductor sizes indicated are based on copper.
2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper conductors complying with ASTM B3, ASTM B8, or ASTM

B787/B787M unless otherwise indicated.

H. Minimum Conductor Size:
1. Branch Circuits:  12 AWG.

I. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having jurisdiction.  Maintain consistent color coding throughout

project.
2. Color Coding Method:  Integrally colored insulation.
3. Color Code:

a. 480Y/277 V, 3 Phase, 4 Wire System:
1) Phase A:  Brown.
2) Phase B:  Orange.
3) Phase C:  Yellow.
4) Neutral/Grounded:  Gray.

b. 208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A:  Black.
2) Phase B:  Red.
3) Phase C:  Blue.
4) Neutral/Grounded:  White.

c. Equipment Ground, All Systems:  Green.

2.03 SINGLE CONDUCTOR BUILDING WIRE

A. Manufacturers:

C. Demonstrate proper operation and maintenance of  equipment  to Owner's designated representative.

3.07 PROTECTION

A. Protect installed products from subsequent construction operations.

END OF SECTION

DIVISION  26 -   ELECTRICAL

C.A.

. Provide a lifetime Verizon Cellular Data Plan.

control software using the following

manufacturer's standard cloud-based solution. Software to be hosted on

electronic sign, and all features. Leave control unit in carrying case

Install sign components in accordance with manufacturer's shop drawings and installation instructions.

Coordinate sign installation with concrete footing, setting plates, and anchors.
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SECTION 26 05 10
ELECTRICAL RELATED WORK

PART 1 - GENERAL

1.01  RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division-1 Specifications sections, apply to work
of this section.

B. This section is a Division-26 Basic Electrical Requirements section, and is part of each Division-26 section making reference to electrical related
work specified herein.

1.02 DESCRIPTION OF WORK:

Extent of electrical related work required by this section is indicated on drawings and schedules, and/or specified in other Division-16 sections.

Types of electrical related work specified in this section include the following:
1. Excavating for Electrical Work:

a. Underground electrical wiring.
b. Handholes

2. Concrete for Electrical Work:
a. Electrical handholes and pull boxes.
b. Rough grouting in and around electrical work.
c. Patching concrete which has been cut to accommodate electrical work.
d. Encasement of underground conduits under roadways and driveways.

3. Painting of exposed electrical work.

1.03 QUALITY ASSURANCE:

A. Manufacturers: Firms regularly engaged in manufacture of products for electrical related work of sizes, types, ratings, and materials required, whose
products have been in satisfactory use in similar service for not less than 3 years.

B. Installer's Qualifications: Firm with at least 3 years of successful installation experience on projects with electrical related work similar to that required
for this project.

C. Concrete Work Codes and Standards: Comply with governing regulations, and where not otherwise indicated, comply with the following industry
standards, whichever is most stringent in its application to work in each instance:
1. ACI 301 "Specifications for Structural Concrete for Buildings".
2. ACI 311 "Recommended Practice for Concrete Inspection".
3. ACI 318 "Building Code Requirements for Reinforced Concrete".
4. ACI 347 "Recommended Practice for Concrete Formwork".
5. ACI 304 "Recommended Practice for Measuring, Mixing, Transporting and Placing Concrete".

1.04 PROJECT CONDITIONS:

A. Existing Utilities: Locate and protect existing utilities and other underground work in manner which will ensure that no damage or service interruption
will result from excavating and backfilling.

B. Protect property from damage which might result from excavating and backfilling.

C. Protect persons from injury at excavations, by barricades, warnings and illumination.

D. Coordinate excavations with weather conditions, to minimize possibility of washouts, settlements and other damages and hazards.

PART 2 - PRODUCTS

2.01  EXCAVATING FOR ELECTRICAL WORK:

A. Soil (Backfill) Materials (Definitions):
1. Satisfactory soil materials are defined as those complying with ASTM D 2487 soil classification groups, GW, GP, GM, SM, SW and SP.
2. Unsatisfactory soil materials are defined as those complying with ASTM D 2487 soil classification groups GC, SC, ML, MH, CL, CH, OL, OH

and PT.
3. Sub-base Material: Graded mixture of gravel, sand, crushed stone or crushed slag, natural or manufactured sand.

a. Finely-Graded Sub-base Material: Well graded sand, gravel, crushed stone or crushed slag, with 100% passing a 3/8" sieve.
b. Backfill and Fill Materials: Satisfactory soil materials free of clay, rock or gravel larger than 2" in any dimension, debris, waste, frozen

materials, vegetable and other deleterious matter.
c. Drainage Fill: Washed, evenly graded mixture of crushed stone or crushed or uncrushed gravel, with 100% passing a 1-1/2" sieve and not

more than 5% passing a No. 4 sieve.

2.02  HANDHOLES AND PULLBOXES

A. Provide precast handholes, and pull boxes as detailed on plans.

2.03  DESIGN AND PROPORTIONING OF MIXES:

A. General: Design electrical work concrete as follows, for each 28-day compressive strength class.
1. 4000 psi Class: 565 lbs of cement per cu. yd. (6.0 sacks), and 0.35 water/cement ratio.
2. 3000 psi Class: 500 lbs of cement per cu. yd. (5.25 sacks), and 0.46 water/cement ratio.
3. 2500 psi Class: 450 lbs of cement per cu. yd. (4.75 sacks), and 0.54 water/cement ratio.
4. Backfill Class (Lean Concrete): 375 lbs of cement per cu. yd., (4.0 sacks), and 0.60 water/cement ratio.
5. Rough Grouting Class: 565 lbs of cement per cu. yd. (6.0 sacks), and 0.60 water/cement ratio.

B. Mix for Patching: Where electrical work requires patching of exposed concrete work which has been cut to accommodate electrical work, provide
concrete patching mix which is identical with mix of work being patched (same cement, aggregates, admixtures and proportioning).

2.04 CONCRETE MIXING:

A. Job Site Mixing: Mix materials for concrete in drum-type batch machine mixer. For mixers of 1.0 cu. yd., or smaller capacity, continue mixing at least
1-1/2 minutes, but not more than 5 minutes after all ingredients are in mixer, before any part of batch is released. For mixers of capacity larger than
1.0 cu. yd., increase mixing time by 15 seconds for each additional cu. yd., or fraction thereof.

B. Ready-mix Concrete: Comply with requirements of ASTM C 94, except as otherwise indicated.
1. Delete references for allowing additional water to be added to batch for material with insufficient slump. Addition of water to batch will not be

permitted.
2. During hot weather, or under conditions contributing to rapid setting of concrete, mix each load for shorter period of time than specified in

ASTM C 94. When air temperature is between 85 deg and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 min., and when air
temperature is above 90 deg F (32.2 deg C), reduce mixing and delivery time to 60 minutes.

2.05 CLEAN-UP:

A. Upon completion of concrete work, clean excess concrete from adjacent areas and surfaces. Remove excess concrete by proper methods of
washing or scraping, using care not to scratch or otherwise damage finished surfaces.

2.06 PAINT MATERIALS:

A. Color Pigments: Pure non-fading, applicable types to suit substrates and service indicated.

1. Lead Content in pigment, if any, is limited to contain not more than 0.06% lead, as lead metal based on total non-volatile (dry-film) of paint by
weight.

2. This limitation is extended to interior surfaces and those exterior surfaces which are readily accessible to children under seven years of age.

B. Vehicles and Thinners: Comply with governing regulations and recognized safe practices in handling, use and drying of paint vehicles and thinners.
Compatibility of paint products is Contractor's exclusive responsibility. Select paint products to ensure freedom from problems relating to vehicles
and thinners of type and within limits recommended by paint manufacturer.
1. Undercoat Paints: Use paint produced by same manufacturer as paint to be used for finish coats.

C. Colors: Provide colors to match as close as possible to the surfaces on which the electrical work is being installed. Using a sample color, paint a
representative sample of electrical work. Obtain approval from the Owner or Architect prior to ordering and applying the painting materials on the
entire electrical work requiring painting.

2.07 PAINT SYSTEMS:

A. Ferrous Metal:
1. Semi-Gloss Enamel Finish: 2 Coats over primer, with total dry film thickness not less than 2.5 mils.

a. Prime Coat: Red Lead Base Primer (FS TT-P-86). Prime coat is not required on items delivered shop primed.

b. First Coat: Interior Enamel Undercoat (FS TT-E-543).

c. Second Coat: Odorless Interior Semi-Gloss Enamel (FS TT- E-509).
2. Full Gloss Enamel Finish:

a. Prime Coat: Red Lead Base Primer (FS TT-P-86). Prime coat is not required on items delivered shop primed.

b. First Coat: Interior Enamel Undercoat (FS TT-E-543).

c. Third Coat: Alkyd Gloss Enamel (FS TT-P-506).

B. Zinc-Coated Metal:

1. Semi-Gloss Finish: 2 Coats over primer, with total dry film thickness not less than 2.5 mils.

a. Prime Coat: Zinc Dust - Zinc Oxide Primer Coating (FS TT- P-641).

b. Second Coat: Interior Enamel Undercoat (FS TT-E-543).

c. Third Coat: Odorless Interior Alkyd Semi-Gloss Enamel (FS TT-P-509).
2. Full Gloss Enamel Finish: 2 Coats over primer with total dry film thickness not less than 2.5 mils.

a. Prime Coat: Zinc Dust - Zinc Oxide Primer Coating (FS TT- P-641).

b. Second Coat: Interior Enamel Undercoat (FS TT-E-543).

c. Third Coat: Alkyd Gloss Enamel (FS TT-P-506).

PART 3 - EXECUTION

3.01  EXCAVATING AND ELECTRICAL WORK:

A. General: Do not excavate for electrical work until the work is ready to proceed without delay, so that total time lapse from excavation to completion of
backfilling will be minimized.

B. Excavate with vertical-sided excavations to greatest extent possible, except where otherwise indicated. Where necessary, provide sheeting and
cross-bracing to sustain sides of excavations. Remove sheeting and cross-bracing during backfilling wherever such removal would not endanger the
work or other property.

C. Depth for Direct Support: For work to be supported directly on undisturbed soil, do not excavate beyond indicated depths, and hand-excavate
bottom cut to accurate elevations. Except as otherwise indicated, support the following work on undisturbed soil at bottom of excavations:
1. Single conduit of 4" and less nominal size.
2. Cast-in-place concrete.

D. Establish requirements for trench shoring and bracing to comply with local codes and authorities having jurisdiction.

E. Excavate trenches to depth indicated or required.

F. Where rock is encountered, carry excavation 6" below required elevation and backfill with a 6" layer of crushed stone or gravel prior to installation of
pipe.

G. For conduit 4" or less in nominal size do not excavate beyond indicated depths. Hand excavate bottom cut to accurate elevations and support
conduit on undisturbed soil.

H. Grade bottoms of trenches as indicated, notching under conduit couplings to provide solid bearing for entire body of conduit.

I. Store excavated material (temporarily) near excavation, in manner which will not interfere with or damage excavation or other work. Do not store
under trees (within drip line).
1. Retain excavated material which complies with requirements for backfill material.
2. Dispose of excavated material which is either in excess of quantity needed for backfilling or does not comply with requirements for backfill

material.

3.02 BACKFILLING:

A. General: Except as otherwise indicated, backfill with properly qualified backfill material.

B. Backfill with finely-graded sub-base material to 6" above plastic conduits.

C. Condition backfill material by either drying or adding water uniformly, to whatever extent may be necessary to facilitate compaction to required
densities. Do not backfill with frozen soil materials.

D. Backfill simultaneously on opposite sides of electrical work, and compact simultaneously; do not dislocate the work from installed positions.

E. Backfill excavations in 8" high courses of backfill material, uniformly compacted to the following densities (% of maximum density, ASTM D 1557),
using power-driven hand-operated compaction equipment.
1. Lawn/Landscaped Areas: 85% for cohesive soils; 90% for cohesionless soils.

2. Paved Areas, Other Than Roadways: 90% for cohesive soils; 95% for cohesionless soils.

F. Backfill to elevations matching adjacent grades, at time of backfilling excavations for electrical work.

G. Backfill trenches with concrete where trench excavations pass with 18" of column or wall footings and which are carried below bottom of such
footings, or which pass under wall footings. Place concrete to level of bottom of adjacent footing. Backfill trenches with concrete where trench
excavations cross driveways, roadways, and parking lots.

3.03 CONCRETE WORK:

A. Concrete Grouting: Grout openings and recesses as indicated, in and around electrical work and other work which penetrates or adjoins electrical
concrete work, using rough grouting class of concrete mix. Provide formwork where required, and tamp, screed and trowel surfaces. Cure grout as
specified for concrete work.

3.04 PAINTING ELECTRICAL WORK:

A. General: Paint new electrical work installed where exposed in existing finished spaces.

B. Surface Preparation: Clean surface before applying paint surfaces. Remove oil and grease prior to mechanical cleaning. Comply with paint products
manufacturer's instructions for surface cleaning and preparation. Remove surface-applied accessories which are not to be painted, and reinstall after
completion of painting. Protect non-removable items not to be painted, by covering with paper or plastic film.

C. Ferrous Metal Surfaces: Remove mill scale and loose rust on surfaces which are not zinc-coated or shop/factory prime coated.

1. Clean shop-applied prime coats on metal surfaces, and repair (touch-up) prime coats wherever abraided or otherwise damaged, prior to
application of paint system.

D. Zinc-Coated Surfaces: Clean with non-petroleum based solvent. Wash with copper sulfate solution and flush with water, unless surface has been
pretreated, or unless treatment is not recommended by manufacturer of prime coat.

3.05 PAINT SYSTEM APPLICATION:

A. Mixing: Comply with manufacturer's recommendations for mixing or stirring paint products immediately before application.

B. Application Limitations: Paint new conduit, raceways, and electrical work where installed exposed in finished areas. Match color to the color of the
existing surface on which the electrical work is being installed.
1. Omit painting on required name plates, labels, identification tags, signs, markers, printed instructions, performance ratings, wiring diagrams and

similar text and graphics, located within scope of work indicated to receive paint application.

C. General Application Requirements: Apply paint in accordance with manufacturer's directions. Use applicators and techniques best suited for
substrate, for type of material being applied, and for stains or others conditions show through final coat of paint, until paint film is of uniform finish,
color and appearance.

3.06 CLEAN-UP AND PROTECTION:

A. General Clean-Up: During progress of work, remove from site discarded paint materials, rubbish, cans and rags at end of each work day. When
directed by Architect, retain paint containers from application of coatings on particular unit or area of work, until average dry-film thickness has been
calculated.

B. Spattered Surfaces: Upon completion of painting work, clean paint-spattered surfaces. Remove spattered paint by proper methods of washing and
scraping, using care not to scratch or otherwise damage finished surfaces.

C. Protection: Protect work of other trades, whether to be painted or not, against damage by painting work. Correct damage by cleaning, repairing or
replacing and repainting as directed. Provide "Wet Paint" signs as required to protect newly-painted finishes. Remove temporary protective
wrappings installed for protection of work not to be painted, after completion of painting operations. At completion of work by other trades, touch-up
and restore damaged or defaced painted surfaces.

END OF SECTION

SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Single conductor building wire.

B. Wiring connectors.

C. Electrical tape.

D. Wire pulling lubricant.

E. Cable ties.

1.02 RELATED REQUIREMENTS

A. Section 07 84 00 - Firestopping.

B. Section 26 05 26 - Grounding and Bonding for Electrical Systems:  Additional requirements for grounding conductors and grounding connectors.

C. Section 26 05 53 - Identification for Electrical Systems:  Identification products and requirements.

1.03 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013 (Reapproved 2018).

B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard, or Soft; 2023.

C. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic Pressure-Sensitive Electrical Insulating Tape; 2017.

D. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically Insulating Rubber Tapes; 2020.

E. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2015.

F. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

G. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.

H. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.

I. UL 267 - Outline of Investigation for Wire-Pulling Compounds; Current Edition, Including All Revisions.

J. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.

K. UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions.

1.04 QUALITY ASSURANCE

A. Comply with requirements of NFPA 70.

B. Maintain at the project site a copy of each referenced document that prescribes execution requirements.

C. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally Recognized Testing Laboratory (NRTL) and
acceptable to authorities having jurisdiction.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's instructions.

PART 2  PRODUCTS

2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated, permitted, or required.

C. Nonmetallic-sheathed cable is not permitted.

D. Underground feeder and branch-circuit cable is not permitted.

E. Service entrance cable is not permitted.

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

A. Provide products that comply with requirements of NFPA 70.

B. Provide products listed, classified, and labeled as suitable for the purpose intended.

C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, connectors, etc. as required for a complete operating
system.

D. Comply with NEMA WC 70.

E. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.

F. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.

G. Conductor Material:
1. Provide copper conductors only.  Aluminum conductors are not acceptable for this project. Conductor sizes indicated are based on copper.
2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper conductors complying with ASTM B3, ASTM B8, or ASTM

B787/B787M unless otherwise indicated.

H. Minimum Conductor Size:
1. Branch Circuits:  12 AWG.

I. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having jurisdiction.  Maintain consistent color coding throughout

project.
2. Color Coding Method:  Integrally colored insulation.
3. Color Code:

a. 480Y/277 V, 3 Phase, 4 Wire System:
1) Phase A:  Brown.
2) Phase B:  Orange.
3) Phase C:  Yellow.
4) Neutral/Grounded:  Gray.

b. 208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A:  Black.
2) Phase B:  Red.
3) Phase C:  Blue.
4) Neutral/Grounded:  White.

c. Equipment Ground, All Systems:  Green.

2.03 SINGLE CONDUCTOR BUILDING WIRE

A. Manufacturers:

1/A101 UP SIDE VIEW OF SEGMENTED
BLOCK RETAINING WALL FROM ACCESS

DRIVEWAY
2/A101 VIEW OF REMAINING SIGN BASE 3/A101 END VIEW OF SEGMENTED

BLOCK RETAINING WALL

4/A101 VIEW OF WOOD RETAINING
WALL WITH CHAIN LINK FENCE

5/A101 VIEW BETWEEN BLOCK
WALL AND CHAIN LINK FENCE

SEGMENT

6/A101 VIEW TOWARD WOOD
RETAINING WALL FROM DOWN SLOPE
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D1    REMOVE STEEL POST
D2    REMOVE CONCRETE FOOTING
D3    REMOVE SEGMENTED BLOCK RETAINING WALL
D4    REMOVE WOOD RETAINING WALL
D5    REMOVE WOOD POSTS
D6    REMOVE CHAIN LINK FENCE AND END POSTS
D7    REMOVE POST FOOTINGS
D8    EXISTING RCP DRAIN OUTLET DISCHARGE OPENING TO DAYLIGHT (REMAINS)
D9    INSTALL TEMPORARY PROTECTION FOR EXISTING RCP DRAIN OUTLET
D10  EXISTING ASPHALT DRIVEWAY
D11  EXISTING SWING GATE AND PROPERTY BOUNDARY FENCE
D12  EXISTING CONDUIT
D13  EXCAVATE FOR NEW CONCRETE FOOTING AND REMOVE EXCESS SOIL

KEYED NOTES - EXISTING CONDITIONS

D10

6 BLOCK COURSES ABOVE
GRADE ON LOW SIDE

D7

D7

6 BLOCK COURSES ABOVE
GRADE ON LOW SIDE

2 BLOCK COURSES ABOVE
GRADE ON HIGH SIDE

EXISTING CONDITIONS

AREA TO BE RE-GRADED BY
HAND TO DISTRIBUTE SOIL
EVENLY AND  BLENDED TO
MATCH EXISTING SLOPE

AREA TO BE RE-GRADED BY
HAND TO DISTRIBUTE SOIL
EVENLY AND  BLENDED TO
MATCH EXISTING SLOPE

D12

D13

D13

D13

3-4 BLOCK COURSES ABOVE
GRADE ON SLOPED SIDES

EXISTING CONDITIONS



4'-0"

HAND GRADE TO SLOPE 6" FOR
A DISTANCE OF 4'-0" FROM THE
CONCRETE FOOTING;
STABILIZE WITH NEW SOD

FILL AND HAND GRADE TO
SLOPE 1:3 DOWN TO
MATCH EXISTING GRADE,
STABILIZE WITH  NEW SOD

APPROX. OUTLINE OF
CURRENT GRADE

1.

2.

PYLON SIGN DELEGATED-DESIGN NOTES:
SIGN DRAWINGS ILLUSTRATE THE DESIGN INTENT FOR A PYLON SIGN
ASSEMBLY WITH DUAL SIDED LED DISPLAY. SIGN MANUFACTURER TO
PROVIDE DELEGATED-DESIGN SERVICE FOR THE COMPLETE SIGN ASSEMBLY
INCLUDING CONCRETE FOOTING, STRUCTURE, AND SUPPORTS.

SUBMIT SHOP DRAWINGS SIGNED AND SEALED BY A SOUTH CAROLINA
LICENSED ENGINEER TO CERTIFY THE CONCRETE FOOTING, ANCHORAGE,
SIGN POST, SUPPORT STRUCTURE, SUB-FRAME, BRACKETS, CABINET
HOUSING, ALUMINUM ENCLOSURE, ANCHORS, FASTENERS, VENTILATION,
LED DISPLAYS, ELECTRONIC COMPONENTS, CONTROLS AND
COMMUNICATIONS COMPLY WITH APPLICABLE PORTIONS OF THE
INTERNATIONAL BUILDING CODE, ELECTRICAL CODES, STANDARDS, AND
REGULATIONS.



09/24/2024

IT IS RECOMMENDED FOR THE CONTRACTOR TO VISIT THE SITE PRIOR TO SUBMITTING
A BID TO BECOME THOROUGHLY FAMILIAR WITH EXISTING CONDITIONS, VERIFY
LOCATIONS, CONDUIT ROUTES, ETC., TO DETERMINE THE EXACT EXTENT OF
ELECTRICAL WORK REQUIRED TO COMPLETE THE PROJECT. EXISTING CONDITIONS
SHOWN ARE TAKEN FROM NON-INVASIVE FIELD OBSERVATION AND / OR EXISTING
BUILDING DOCUMENTS. OTHER ELECTRICAL ITEMS MAY EXIST FOR WHICH THE
ELECTRICAL IS RESPONSIBLE. REPORT DISCREPANCIES TO THE DISTRICT FOR
CLARIFICATION NOT LESS THAN 3 DAYS PRIOR TO THE BID DATE.
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TO UTILITY LOCATIONS.

UNDERGROUND LOCATORS.

SOUTH CAROLINA
3 DAYS BEFORE DIGGING IN

EVERY 10 DAYS FOR AN UPDATE
THE UNDERGROUND LOCATORS
CONTRACTOR SHALL CONTACT

CALL 811 

Call 72 Hours BEFORE you DIG!

810 Dutch Square Blvd * Suite 320 * Columbia, SC 29210 - Phone (803) 939-1117
The Palmetto Utility Protection Service, Inc.

South Carolina 811

R




