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PART 1 - GENERAL	
1.1       RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General, Supplementary Conditions and Division 1 Specification Sections, apply to this section.
1.2       SUMMARY
A. This section includes the following metal fabrications:
1. Rough hardware.
2. Miscellaneous framing and supports for the following:
a. Applications where framing and support are not specified in other sections.
3. Miscellaneous steel trim, including the following:
a. Steel angle corner guards.
b. Edgings.
4. Extruded stair nosings and trends.
5. Floor plate and supports.
6. Pipe bollards.
B. Related Sections: The following sections contain requirements that relate to this section:
1. Division 5 Section 05120 – Structural Steel for structural steel framing system components.
2. Division 5 Section 05700 – Ornamental Metal for aluminum grillage at exterior stairwells.
1.3       DEFINITIONS
A. Definitions in ASTM E985 for railing related terms apply to this section.
1.4       PERFORMANCE REQUIREMENTS
A. Structural Performance: design, engineer, fabricate and install handrails, railings and stair assemblies to withstand the following structural loads without exceeding the allowable design working stress of the materials involved, including anchors and connections. Apply each load to produce the maximum stress in each respective component of each metal fabrication.
1. Top rail of guardrail systems: capable of withstanding the following loads applied as indicated:
a. Concentrated load of 200 lbf applied at any point and in any direction.
b. A uniform load of 50 lbf per linear foot applied horizontally and concurrently with uniform load of 100 lbf per linear foot applied vertically downward.
c. Concentrated and uniform loads above need not be assumed to act concurrently.
2. Handrails not serving as top rails: capable of withstanding the following loads applied as indicated:
a.   Concentrated load of 200 lbf applied at any point and in any direction.
b.   A uniform load of 50 lbf per linear foot applied in any direction.
c.   Concentrated and uniform loads above need not be assumed to act concurrently.
3. Infill Area of Guardrail Systems: capable of withstanding a horizontal concentrated load of 200 lbf applied to one square foot at any point in the system including panels, intermediate rails, balusters, or other elements composing the infill area.
a. Above load need not be assumed to act concurrently with loads on top rails of railing system in determining stress on guard.
4. Treads of Steel Stairs: capable of withstanding a uniform load of 100 lbf per square foot or a concentrated load of 300 lbf on an area of four-square inches located in the center of the tread, whichever produces the greater stress.
5. Platforms of Steel Stairs: capable of withstanding a uniform load of 100 lbf per square foot.
6. Stair Framing: capable of withstanding stresses resulting  from  loads specified above as well as stresses resulting from railing system loads.
7. All handrails shall comply with section 1012.3.1 of the 2017 Florida Building Code - Accessibility or shall provide equivalent grasp ability. 
8. Handrails with a circular cross section shall have an outside diameter or at least 1 ¼ inches and not greater than 2 inches. Where the handrail is not circular it shall have a perimeter dimension of at least 4 inches and not greater than 4 ¼ inches. With a maximum cross-sectional dimension of 1 inch. Edges shall have a minimum radius of 0.01 inch.
9. Handrails with a perimeter greater than 6 ¼ inches shall have a graspable recess area on both sides of the profile. The finger recess shall begin within a distance of ¾ inch measured vertically from the tallest point of the profile and achieve a depth of at least 5/16 inch within 7/8 inch below the widest portion of the profile. The minimum width of the handrail above the recess shall be 1 ¼ inches to a maximum of 2 ¾ inches. Edges shall have a minimum radius of 0.01 inch.
10. Clearance space between a handrail and a wall shall be a minimum of 1 ½ inches. A handrail and a wall or other surface adjacent to the handrail shall be free of any sharp or abrasive elements.
11. On ramps, the clear width between handrails shall be 36 inches minimum. Projections into the required width of stairways and ramps each side shall not exceed 4 ½ inches at or below the handrail height. Projections into the required width shall not be limited above the minimum headroom height required in section 1009.5 1 of the 2017 Florida Building Code – Accessibility, projections due to intermediate handrails shall not constitute reduction in egress width.
12. Where required handrails for stairways and ramps shall be adequate in strength and attached in accordance with section 1607.8. Handrails required for stairways by section 1009.15 1 of the 2017 Florida Building Code – Accessibility, shall comply with section 1012.2 through 1012.91 of the 2017 Florida Building Code – Accessibility. Handrails required for ramps by section 1010.9 of the 2017 Florida Building Code – Accessibility,  shall comply with section 1012.2 through 1012.8 of the 2017 Florida Building Code – Accessibility.
13. Handrail height measured above stair tread noising’s or finish surface of ramp slope shall be uniform, not less than 34 inches and not more than 38 inches. Handrail height of altering tread deviance and ship ladders, measures above tread noising shall be uniform, not less than 30 inches and not more than 34 inches.  
14. Handrail surfaces shall be continuous, without interruptions by newel posts or other obstructions.
15. Handrails shall not rotate within their fittings.
16. Required guards shall not have openings which allow the passage of a sphere four inches in diameter from walking surfaces to required guard height.   
1.5       SUBMITTALS	
A. Product data for products used in miscellaneous metal fabrications, including paint products and grout.
B. Shop drawings detailing  fabrication  and  erection  of  each  metal  fabrication indicated.  Include plans, elevations, sections, and details of metal fabrications and their  connections.  Show anchorage and  accessory  items.	Provide templates for anchors and bolts specified for installation under other sections.
1. Where installed metal fabrications are indicated to comply with certain design loadings, include structural computations, material properties and other information needed for structural analysis that has been signed and sealed by the qualified professional engineer, registered in the State of Florida, who was responsible for their preparation.
C. Samples representative of materials and finished products as may be requested by Architect.
D. Welder  certificates  signed  by  Contractor  certifying  that  welders  comply  with requirements specified under the "Quality Assurance" Article.
E. Product  test  reports  from  a qualified  independent  testing  agency evidencing compliance of handrails and railing systems with requirements based on comprehensive testing of current products.
1.6       QUALITY ASSURANCE
A. Fabricator Qualifications: firm  experienced  in  producing  metal  fabrications similar to those indicated for this project with a record of successful in-service performance, and with sufficient production capacity to produce the required units without delaying the work.
B. Installer qualifications for stair and railing assemblies: arrange for installation of stair and railing assemblies by the same firm that fabricated them.
C. Welding standards: comply with applicable provisions of AWS D1.1 "Structural Welding  Code - Steel,"  AWS  D1.2 "Structural  Welding  Code - Aluminum,"  and AWS D1.3 "Structural Welding Code - Sheet Steel."
1. Certify that each welder has satisfactorily passed AWS qualification tests for   welding   processes   involved   and   if   pertinent,   has   undergone recertification.
D. Engineer qualifications: a professional engineer legally authorized to practice in jurisdiction where project is located and experienced in providing engineering services of the kind indicated that have resulted in the successful installation of metal fabrications similar in material, design and extent to that indicated for this project.
E. Single source responsibility for handrail and railing systems: obtain handrail and railing systems of each type and material from a single manufacturer.
1.7      PROJECT CONDITIONS
A. Field measurements: check actual locations of walls and other construction to which metal fabrications must fit by accurate field measurements before fabrication.  Show recorded measurements on final shop drawings.  Coordinate fabrication schedule with construction progress to avoid delaying the work.
1.8      SEQUENCING AND SCHEDULING
A. Store handrails and railing systems inside a well-ventilated area, away from uncured concrete and masonry and protected from weather, moisture, soiling, abrasion, extreme temperatures, and humidity.
B. Sequence and coordinate installation of wall handrails as follows:
1. Mount  handrails  only  on  completed  walls. Do not support  handrails temporarily by any means not	satisfying structural performance requirements.
2. Mount handrails on gypsum board assemblies only where reinforced to receive anchors and where the location of concealed reinforcements has been clearly marked for benefit of Installer.
PART 2 - PRODUCTS
2.1       FERROUS METALS
A. Metal  surfaces, general: for  metal  fabrications  exposed  to  view  in  the completed  work,  provide  materials  selected for  their  surface flatness, smoothness, and freedom from surface blemishes.  Do not use materials with exposed pitting, seam marks, roller marks, rolled trade names, roughness or, for steel sheet, variations in flatness exceeding those permitted by referenced standards for stretcher-leveled sheet.
B. Steel plates, shapes and bars:  ASTM A36.	
C. Rolled steel floor plates:  ASTM A786.
D. Steel tubing: product type (manufacturing method) and as follows:
1. Cold-Formed Steel Tubing:  ASTM A500, Grade B, Fy = 46Ksi
a. For exterior installations and where indicated, provide tubing with hot-dip galvanized coating per ASTM A53.
E. Steel pipe: ASTM A53, Grade B, Fy=35Ksi standard weight (schedule 40), unless  otherwise  indicated,  or  another  weight,  type  and  grade	required  by structural loads.
1. Black finish, unless otherwise indicated.
2. Galvanized finish for exterior installations and where indicated.
F. Uncoated structural steel sheet: cold-rolled structural steel sheet complying with ASTM A611, Grade A, unless otherwise indicated or required by design loading.
G. Uncoated steel sheet: commercial quality, cold-rolled steel sheet complying with ASTM A366.
H. Galvanized steel sheet: commercial quality complying with ASTM A653, G60 coating designation, unless otherwise indicated.
I. Cast-in-place anchors in concrete: anchors of type indicated below, fabricated from corrosion-resistant materials capable of sustaining, without failure, the load imposed within a safety factor of 4, as determined by testing per ASTM E488, conducted by a qualified independent testing agency.
1. Threaded or wedge type, galvanized ferrous castings, either ASTM A47 malleable iron or ASTM A27 cast steel.   Provide bolts, washers, and shims as required, hot dip galvanized per ASTM A153.
J. Welding rods and bare electrodes: select according to AWS specifications for the metal alloy to be welded.
K. Brackets, flanges and anchors: cast or formed metal of the same material and finish as supported rails, unless otherwise indicated.
2.2       PAINT
A. Shop primer for ferrous metal: fast-curing, lead and chromate-free, universal modified-alkyd primer complying with performance requirements of FS TT-P-664, selected for good resistance to normal atmospheric corrosion, compatibility with finish paint systems indicated and capability to provide a sound foundation for field-applied topcoats despite prolonged exposure.
1. Contractor to ensure that primer on any miscellaneous metal required to have spray-on fireproofing shall be compatible with fireproofing materials provided for the project.
C. Galvanizing repair paint: high-zinc-dust-content paint for re-galvanizing welds in galvanized steel, with dry film containing not less than 94 percent zinc dust by weight and complying with DOD-P-21035 or SSPC-Paint 20.
D. Bituminous paint: cold applied asphalt mastic complying with SSPC-Paint 12, except containing no asbestos fibers.
E. Zinc chromate primer: comply with FS-TT-P-645.
F. For all paint finishes and procedures not outlined above refer to Pinellas County Schools’ Paint Specification 09 90 00.
2.3       FASTENERS
A. General: provide plated fasteners complying with ASTM B633, Class Fe/Zn 25 for electrodeposited zinc coating, for exterior use or where built into exterior walls.  Select fasteners for the type, grade, and class required.
B. Bolts and nuts: regular hexagon-head bolts, ASTM A307, Grade A, with hex nuts, ASTM A563 and where indicated, flat washers.
C. Machine screws: ANSI B18.6.3.
D. Lag bolts: ANSI B18.2.1.
E. Wood screws: flat head, carbon steel, ANSI B18.6.1.
F. Plain washers: round, carbon steel, ANSI B18.22.1.
G. Lock washers: helical, spring type, carbon steel, ANSI B18.21.1.
H. Expansion anchors: anchor bolt and sleeve assembly of  material indicated below with capability to sustain, without failure, a load equal to 6 times the load imposed when installed in unit masonry and equal to 4 times the load imposed when installed in concrete as determined by testing per ASTM E488 conducted by a qualified independent testing agency.
1. Material: carbon steel components zinc-plated to comply with ASTM B633, Class Fe/Zn 5.
2. Material: Group  1  alloy  304  or  316  stainless-steel  bolts  and  nuts complying with ASTM F593 and ASTM F594.
I. Toggle bolts: FS FF-B-588, tumble-wing type, class and style as required.
J. Fasteners for anchoring railings to other construction: select fasteners of the type, grade, and class required to produce connections that are suitable for anchoring railings to other types of construction indicated and capable of withstanding design loadings.
1. For steel railings and fittings, use plated fasteners complying with ASTM B633, Class Fe/Zn 25 for electrodeposited zinc coating.
2. For aluminum railings, provide fasteners fabricated from type 304 or type 316 stainless steel.
K.	Fasteners for interconnecting railing components: use fasteners of the same basic metal as the fastened metal, unless otherwise indicated.  Do not use metals that are corrosive or incompatible with materials joined.
1. Provide concealed fasteners for interconnecting railing components and their attachment to other work, except where otherwise indicated.
2.4      GROUT AND ANCHORING CEMENT
A. Nonshrink, metallic grout: factory-packaged, ferrous-aggregate grout complying with ASTM C1107, specifically recommended by manufacturer for heavy-duty loading applications.
B. Nonshrink, nonmetallic grout: factory-packaged, nonstaining, noncorrosive, nongaseous  grout complying with ASTM C1107.  Provide  grout  specifically recommended by manufacturer for interior and exterior applications.
C. Erosion resistant anchoring cement: factory-packaged, nonshrink, nonstaining, hydraulic  controlled  expansion  cement  formulation  for  mixing  with  water  at project  site  to  create  pourable  anchoring,  patching  and  grouting  compound.  Provide formulation that is resistant to erosion from water exposure without need for protection by a sealer or waterproof coating and is recommended for exterior use by manufacturer.
D. Products: subject to compliance with requirements, provide one of the following:
1. Nonshrink, metallic grouts:
a. "Metox RM;" Chem-Masters Corp.
b. "Hi Mod Grout;" Euclid Chemical Co.
c. "Embeco 885 and 636;" Master Builders Technologies, Inc.
d. "Ferrolith G Redi-Mix and G-NC;" Sonneborn Building Products -  ChemRex, Inc.
2. Nonshrink, nonmetallic grouts:
a. "Bonsal Construction Grout;" W.R. Bonsal Co. 
b. "Euco N-S Grout;" Euclid Chemical Co.
c. "Five Star Grout;" Five Star Products.
d. "Masterflow 713;" Master Builders Technologies, Inc.
e. "Sonogrout;" Sonneborn Building Products - ChemRex, Inc.
3.	Erosion-Resistant Anchoring Cement:
a. “Bonsal Anchor Cement;” W.R. Bonsal Co.
b. "Super Por-Rok;" Minwax Construction Products Division.
c. "Thorogrip;" Thoro Systems Products.
2.5      CONCRETE FILL AND REINFORCING MATERIALS
A. Concrete materials and properties: comply with requirements of  Division 3 Section 03300 - Concrete Work for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day compressive strength as indicated on structural drawings.
B. Nonslip aggregate finish: factory-packaged abrasive aggregate made from fused,  aluminum-oxide  grits  or  crushed  emery,  rust-proof  and  nonglazing, unaffected by freezing, moisture, or cleaning materials. 
C. Reinforcing bars:  ASTM A615, Grade 60, unless otherwise indicated.
2.6       FABRICATION, GENERAL
A. Form metal fabrications from materials of size, thickness and shapes indicated but  not  less  than  that  needed  to  comply  with  performance  requirements indicated.  Work to dimensions indicated or accepted on shop drawings, using proven details of fabrication and support.  Use type of materials indicated or specified for various components of each metal fabrication.
B. Form exposed work true to line and level with accurate angles and surfaces and straight sharp edges.
C. Allow  for  thermal  movement  resulting  from  the  following  maximum  change (range) in ambient temperature in the design, fabrication,  and installation of installed  metal  assemblies  to  prevent  buckling,  opening  up  of  joints,  and overstressing of welds and fasteners.  Base design calculations on actual surface temperatures of metals due to both solar heat gain and nighttime sky heat loss.
1. Temperature change (range):  100 degrees F.
D. Shear and punch metals cleanly and accurately.  Remove burrs from exposed cut edges.
E. Ease exposed edges to a radius of approximately 1/32 inch, unless otherwise indicated.  Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
F. Remove sharp or rough areas on exposed surfaces.
G. Weld corners and seams continuously to comply with AWS recommendations and the following:
1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
2. Obtain fusion without undercutting or overlapping.
3. Remove the welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended  so  that  no  roughness  shows  after  finishing,  and  contour  of welded surface matches those adjacent.
H. Form  exposed  connections  with  hairline  joints,  flush  and  smooth,  using concealed fasteners wherever possible.  Use exposed fasteners of type indicated or, if not indicated, Phillips flat-head (countersunk) screws or bolts.  Locate joints where least conspicuous.
I. Provide for anchorage of type indicated, coordinate with supporting structure.  Fabricate and space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.
J. Shop assembly: preassemble  items  in  shop to greatest  extent  possible  to minimize field splicing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Use connections that maintain structural value of joined pieces. Clearly mark units for reassembly and coordinated installation.
K. Cut, reinforce,  drill  and  tap metal fabrications as indicated to receive finish hardware, screws and similar items.
L. Fabricate joints that will be exposed to weather in a manner to exclude water or provide weep holes where water may accumulate.
2.7       PIPE BOLLARDS (WHERE INDICATED)
A. Fabricate pipe bollards from Schedule 80 steel pipe.  Cap bollards with ¼ inch minimum steel plate.
B. Fabricate sleeves for bollard anchorage from steel pipe with ¼ inch thick steel plate welded to bottom of sleeve.
2.8       FINISHES, GENERAL
A. Comply with NAAMM "Metal Finishes Manual" for recommendations relative to applying and designing finishes.
B. Finish metal fabrications after assembly.
C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering prior to shipment.
D. Appearance of finished work: variations in appearance of abutting or adjacent pieces  are  acceptable  if  they are  within  one  half  of  the range  of  approved samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearance of other components are acceptable if they are within the range of approved samples and they are assembled or installed to minimize contrast.
E. Provide exposed fasteners with finish matching appearance, including color and texture, of handrails and railing systems.
2.9       STEEL AND IRON FINISHES
A. Galvanizing: for those items indicated for galvanizing, apply zinc coating by the hot dip process complying with the following requirements:
1. ASTM A 153 for galvanizing iron and steel hardware.
2. ASTM A 123 for galvanizing both fabricated and unfabricated iron and steel products made of uncoated rolled, pressed, and forged shapes, plates, bars, and strip 0.0299 inch thick or thicker.
3. Fill vent and drain holes that will be exposed in the finished work, unless indicated to remain as weep holes, by plugging with zinc solder and filing off smooth.
B. Preparation  for  shop  priming: prepare  uncoated  ferrous  metal  surfaces  to comply   with   minimum   requirements   indicated   below   for   SSPC   surface preparation specifications and environmental exposure conditions of  installed metal fabrications:
1. Exteriors (SSPC Zone 1B):  SSPC-SP 6 "Commercial Blast Cleaning."
2. Interiors (SSPC Zone 1A):  SSPC-SP 3 "Power Tool Cleaning."
C. Apply shop primer to uncoated surfaces of metal fabrications, except those with galvanized finishes or to be embedded in concrete, sprayed-on fireproofing, or masonry, unless otherwise indicated.  Comply with the requirements of SSPC-PA 1 "Paint Application Specification No. 1" for shop painting.
D. Refer to Pinellas County Schools paint specifications 09 90 00.
PART 3 - EXECUTION
3.1       PREPARATION
A. Coordinate  and  furnish  anchorages,  setting  drawings,  diagrams,  templates, instructions, and directions for installing anchorages, including concrete inserts, sleeves, anchor bolts, and miscellaneous items that have integral anchors that are to be embedded in concrete or masonry construction.   Coordinate delivery of such items to the project site.
B. Set sleeves in concrete with tops flush with finish surface elevations.   Protect sleeves from water and concrete entry.
C. Center  nosings  on  tread widths with noses flush  with riser faces and tread surfaces.
3.2       INSTALLATION, GENERAL
A. Fastening to in place construction: provide anchorage devices and fasteners where necessary for securing miscellaneous metal fabrications and for properly transferring loads to in place construction.   Include threaded fasteners for concrete  and  masonry  inserts,  toggle  bolts,  through-bolts,  lag  bolts,  wood screws and other connectors as required.
B. Cutting, fitting and placement: perform cutting, drilling, and fitting required for installing miscellaneous metal fabrications.  Set metal fabrication accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of rack; and measured from established lines and levels.
1. Do not weld, cut, or abrade surfaces of handrails and railing components that have been coated or finished after fabrication and are intended for field connection by mechanical or other means without further cutting or fitting.
2. Set posts plumb within a tolerance of 1/4 inch in 12 feet.
3. Align rails so that variations from level for horizontal members and from parallel with rake of steps and ramps for sloping members do not exceed ¼  inch in 12 feet.
C. Provide temporary bracing or anchors in formwork for items that are to be built into concrete masonry or similar construction.
D. Fit  exposed  connections  accurately  together  to  form  hairline  joints.    Weld connections that are not to be left as exposed joints but cannot be shop-welded because of shipping size limitations.  Do not weld, cut, or abrade the surfaces of exterior units that have been hot dip galvanized after fabrication and are intended for bolted or screwed field connections.
E. Field welding: comply with the following requirements:
1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
2. Obtain fusion without undercutting or overlapping.
3. Remove the welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended  so  that  no  roughness  shows  after  finishing,  and  contour  of welded surface matches those adjacent.
F. Corrosion protection: coat concealed surfaces of aluminum that will come into contact with grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of bituminous paint.
3.3      INSTALLING RAILINGS AND HANDRAILS
A. Adjust  handrails  and  railing  systems  prior  to  anchoring  to  ensure  matching alignment at abutting joints.  Space posts at spacing indicated or, if not indicated, as required by design loadings.   Plumb posts in each direction.   Secure posts and railing ends to building construction as follows:
1. Anchor posts in concrete with pipe sleeves preset and anchored into concrete.  After posts have been inserted into sleeves, solidly fill annular space between post and sleeve with the following anchoring material, mixed  and  placed  to  comply  with  anchoring  material  manufacturer's directions.
a. Nonshrink, nonmetallic grout or anchoring cement.
b. Leave anchorage joint exposed, wipe off surplus anchoring material and leave 1/8-inch buildup, sloped away from post.  For installations  exposed  on  exterior,  or  to  flow  of  water,  seal anchoring material to comply with the grout manufacturer’s directions.
2. Anchor posts to metal surfaces with oval flanges, angle type, or floor type as required by conditions, connected to posts and to metal supporting members as follows:
a. For steel pipe railings, weld flanges to post and bolt to metal supporting surfaces.
3. Anchor rail ends into concrete and masonry with round flanges connected to rail ends and anchored into wall construction with post installed anchors and bolts.
4. Anchor rail ends to metal surfaces with oval or round flanges.
B. Secure handrails to the wall with wall brackets and end fittings.  Provide brackets with 1-1/2-inch  clearance  from  inside  face  of  handrail  and  finished  wall  surface. Locate brackets as indicated or, if not indicated, at spacing required to support structural loads.   Secure wall brackets and wall return fittings to building construction as follows:
1. Use  type  of  bracket  with  flange  tapped  for  concealed  anchorage  to threaded hanger bolt.
2. For  concrete  and  solid  masonry  anchorage,  use  drilled-in  expansion anchor  and  either  concealed  hanger  bolt  or  exposed  lag  bolt,  as applicable.
3. For hollow masonry anchorage, use toggle bolts having square heads.
4. For steel-framed gypsum board assemblies, fasten brackets directly to steel framing or concealed anchors using self-tapping screws of size and type required to support structural loads.
C.	Expansion joints: install expansion joints at locations indicated but not further apart  than  required  to  accommodate  thermal  movement.	Provide a slip-joint internal sleeve extending 2 inches beyond joint on either side, fasten internal sleeve securely to one side and locate joint within 6 inches of post.
3.6       INSTALLING PIPE BOLLARDS
A. Anchor bollards in concrete with pipe sleeves preset and anchored into concrete.  After bollards have been inserted into sleeves, fill annular space between bollard and sleeve solidly with nonshrink, nonmetallic grout, mixed and placed to comply with grout manufacturer's directions.
B. Fill bollards solidly with concrete, mounding top surface.
3.7       ADJUSTING AND CLEANING
A. Touchup  Painting: Immediately  after  erection,  clean  field  welds,  bolted connections, and abraded areas of shop paint, and paint exposed areas with same material as used for shop painting to comply with SSPC-PA 1 requirements for touching up shop-painted surfaces.
1. Apply with brush or spray to provide a 2.0-mil minimum dry film thickness.
B. For galvanized surfaces, clean welds, bolted connections, and abraded areas, and apply galvanizing repair paint to comply with ASTM A780.
C. Clean aluminum by washing thoroughly with clean water and soap, followed by rinsing with clean water.
3.8       PROTECTION
A. Protect finishes of handrails and railing systems from damage during construction period with temporary protective coverings approved by railing manufacturer.  Remove protective coverings at time of Substantial Completion.
B. Restore finishes damaged during installation and construction period so that no evidence remains of correction work.  Return items that cannot be refinished in the field to the shop, make the required alterations and refinish the entire unit or provide new units.
***END OF SECTION***
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