FRP Handrails Standard Specification

General Information

EDGENG’ FRP fabrications are as shown and shall comply with recommended practices
of the American Composites Manufacturers Association, except as otherwise specified
in this Section.

EDGENG' FRP stairs shall include all components and features shown and specified.
Provide system components and features necessary for a complete system complying
with the Contract Documents.

Provide ultraviolet light inhibitor in the resin to improve materials' resistance to
degradation from ultraviolet light.

Where appropriate, provide allowance for trimming and fitting at the Site.

Where applicable, comply with ANSI/ASSE A1264.1.

Design Criteria - Stairs and Platforms

Stair and Platform Design Live Load: 100 psf.

Tread Design Loads: Concentrated live load shall be follows:

0 300 pounds on front five inches of tread at center of tread spans up to 5.5 feet.

O 300 pound on front 5.5 feet of tread at 1/3-points of tread span greater than 5.5
feet.

0 Maximum Clear Span Deflection for Concentrated Live Loads: 1/240 of span, but no
greater than 1/4-inch.

Design Criteria - Fasteners and Supports

Provide the size, length and load carrying capacity required to carry the specified
loadings required by design criteria multiplied by a minimum safety factor of four.
Where sizes are shown, the sizes shown shall be considered minimum.

Increase size to comply with required design criteria loadings and minimum safety factor
specified.

Anchors and Expansion Anchors: Comply with Section 05051, Anchor Systems.

Fasteners and Supports:

Provide the size, length and load carrying capacity required to carry the specified
loadings required by performance criteria times a minimum safety factor of four.
Where sizes are shown, the sizes shown shall be considered minimum. Increase size to
comply with required system performance criteria loadings and minimum safety factor
specified.

Anchors and Expansion Anchors: Comply with Section 05051, Anchor Systems.
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5. Materials

Fiberglass-Reinforced Plastic (FRP)

0 Provide premium-grade, glass-reinforced, vinyl ester resin.

O Fire Resistance: 25 or less, ASTM E84; seWf-extinguishing ASTM D635.

0 Surfaces that will receive foot traffic, including ladder runs and treads, shall have
non-skid surface.

Manufacturing Method
0 Pultrusion Method: FRP ladders, FRP stairs, FRP structural shapes, FRP,
miscellaneous framing and supports

Attachment, Clips, Fasteners, Rivets, and Hardware: Provide Type 316 stainless steel
clips, bolts, nuts, washers, sleeves, fasteners, rivets, and associated hardware.

6. Fabrication

Shop Assembly: Preassemble items in the shop to the greatest extent possible, so as to
minimize field splicing and assembly of units at the Site. Disassemble units only to
extent necessary for shipping and handling limitations. Clearly mark units for
reassembly and coordinate installation.

O FRP Stairs:
e Fabricate units so that bolts and other fastenings do not appear on finish
surfaces. Make joints true and tight, and make connections between parts light
proof tight.
e Construct stair units to conform to sizes and arrangements as shown. Provide
framing, hangers, columns, struts, clips, brackets, bearing plates and other
components for the support of stairs and platforms. Erect stair Work to line, plumb,
square, and true with runs registering level with floor and platform levels.
e Provide brackets and bearing surfaces as detailed and as required to anchor and
contain the stairs on the supporting structure.
e Where masonry walls support the stair Work, provide temporary supporting
struts, designed for the erection of stair components before installation of masonry.
e Fabricate stringers of FRP channels, or plates, or a combination thereof, as
shown or as required. Provide closures for exposed ends of stringers.
e Construct platforms of FRP structural shapes and miscellaneous framing
members, as shown or as required. Bolt framing members to stringers and headers.

O FRP Platforms
e The platform shall be fabricated from FRP structural shapes properly sized to
support the specified design live load.
e The stair and platform shall be provided with FRP grating, railing as specified.

FRP Handrails Standard Specification



O FRP Structural Shapes:

e Provide miscellaneous FRP structural framing, which are required to complete
the Work.

e Fabricate FRP shapes to the sizes, shapes and profiles shown, or as required to
complete the framing work.

e Except as otherwise shown, fabricate from structural shapes, plates, and bars
using mitered corners, brackets and splice plates and a minimum number of joints
for field connection.

e Cut, drill and tap units to receive hardware and similar items to be anchored to
the Work.

Miscellaneous Framing and Supports:

e Provide miscellaneous FRP framing and supports that are not part of structural
FRP framework and are required to complete the Work.

e Fabricate miscellaneous units to sizes, shapes, and profiles shown on the
Drawings or, if not shown, of required dimensions to receive adjacent grating,
plates, tanks, doors, and other work to be retained by the framing.

e Except as otherwise shown, fabricate from FRP shapes, plates, and bars, of all
welded construction using mitered corners, welded brackets, and splice plates and
minimum number of joints for field connection.

e Cut, drill, and tap units to receive hardware and similar items to be anchored to
the Work.

e Furnish units with integrally welded anchors for casting into concrete or building
into masonry. Furnish inserts if units are to be installed after concrete is placed.

e Except as otherwise shown, space anchors, 2.0 feet on centers, and provide units
the equivalent of 1.25-inch by 1/4-inch by eight-inch strips.

e FRP exterior miscellaneous frames and supports.

e Where shown or indicated, FRP miscellaneous frames and supports that is not to
be installed outdoors.

e For railings, refer to Section 6611, Fiberglass Reinforced Plastic Handrails and
Railing.

e For grating requirements refer to Section 06610, Fiberglass Reinforced Plastic
Grating.

7. Quality Assurance
A. Qualifications:

Manufacturer:

O Manufacturer shall be able to document at least five years successful experience
in fabricating FRP handrail and railing systems of scope and type similar to that
required.
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e Professional Engineer:

(0]

CONTRACTOR or handrail and railing manufacturer shall retain a registered

professional engineer legally qualified to practice in same state as the Site.

Professional engineer shall have at least five year experience designing aluminum

handrails and railings.

Responsibilities include:

Reviewing FRP handrail and railing system performance and design criteria stated in

the Contract Documents.

Preparing written requests for clarifications or interpretations of performance or

design criteria for submittal to ENGINEER by CONTRACTOR.

Preparing or supervising preparation of design calculations verifying compliance of

FRP handrail and railing system with requirements of the Contract Documents.

Signing and sealing all calculations.

Certifying that:

a. Design of FRP handrail and railing system was performed in accordance with
performance and design criteria stated in the Contract Documents

b. Design conforms to all applicable local, state, and federal Laws and Regulations,
and to prevailing standards of practice.

e |nstaller Qualifications

o

(0}

(0]

(0]

Retain a single installer trained and with record of successful experience in installing
FRP handrail and railing systems.

Installer shall have record of successfully installing FRP handrail and railing systems
in accordance with recommendations and requirements of manufacturer, or shall
provide evidence of being acceptable to the manufacturer.

Installer shall employ only tradesmen with specific skill and successful experience in
the type of Work required.

When requested by ENGINEER, submit name and qualifications of installer with the
following information for at least three successful, completed projects:

Names and telephone numbers of owner and architect or engineer responsible for
each project.

Approximate contract cost of the FRP handrail and railing systems for which installer
was responsible.

Amount (linear feet) of FRP handrail and railing installed

B. Source Quality Control:
1. Obtain all products included in this Section regardless of component manufacturer,
from a single FRP handrail and railing system manufacturer.
2. FRP handrail and railing system manufacturer shall prepare all Shop Drawings and
other submittals (except for delegated design submittals, when professional engineer is
retained by other than handrail and railing manufacturer) for all components furnished
under this Section.
3. Components shall be specifically constructed for specified service conditionsand shall
be integrated into overall assembly by FRP handrails and railingsmanufacturer.

FRP Handrails Standard Specification



8.

C. Codes: Comply with the applicable requirements of the governing authorities, the State and
Local Building Codes and the Occupational Safety and Health Administration.

D. Certifications:
1. Furnish certification, signed by authorized officer of manufacturer and notarized, stating
that handrail and railing systems conform to the design prepared by the professional
engineer.
2. Furnish certification, signed by authorized officer of CONTRATOR and notarized, stating
that all components and fittings are furnished by the same manufacturer

Delivery, Storage & Handling
A. Packing, Shipping, and Unloading:
1. Prior to shipping, completely inspect products to assure that components are complete and
comply with requirements of Contract Documents and recommendations of manufacturer. Box
or crate products as required to prevent damage during shipment.
2. Deliver products to Site to ensure uninterrupted progress of the Work. Deliver anchorage
products that are to be embedded in concrete in ample time to prevent delaying the Work.
3. Inspect all boxes, crates, and packages upon delivery to Site and notify ENGINEER in writing
of loss or damage to products. Promptly remedy loss and damage to new condition per
manufacturer's instructions.

B. Storage and Protection:
1. Keep products off ground using pallets, platforms, or other supports. Protect products from
corrosion and deterioration.

C. Handling of Products:

1. Do not subject handrail and railing products to bending or stress.

2. Do not damage edges or handle products in a manner that will cause scratches, warping, or
dents.

3. Protect handrails and railings by paper or coating as acceptable to handrail and railing
manufacturer, against scratching, splashes of mortar, paint, and other marring during
transportation, handling, and erection. Protect until completion of adjacent work.

9. Installation

A. Fastening to In-Place Construction:
1. Remove protective wrapping immediately before installation.
2. Adjust handrails and railings prior to securing in place, to ensure proper matching at butting
joints and correct alignment throughout their length. Plumb posts in each direction. Secure
posts and rail ends to building construction as follows:
a. Anchor posts in concrete by means of sockets set and anchored into the concrete floor
slab. Provide closure secured to the bottom of sleeve. Before installing posts, remove all
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debris and water from sleeves. Verify that reinforcing stiffeners have been inserted into all
posts before installation. Do not install posts without reinforcing stiffeners. For all non-
removable handrail and railing systems sections, after the posts have been inserted into the
sockets, fill the annular space between posts and sockets solid with non-shrink grout. Crown
grout and slope it to drain away from posts.

b. Anchor posts to stair stringers with stringer or support flanges, angle type or floor type as
required by conditions, shop-connected to posts and bolted to the steel supporting
members. Flanges shall be as recommended by manufacturer. Verify that reinforcing
stiffeners have been inserted into posts before installation. Do not install posts without
reinforcing stiffeners.

c. Side mount posts by fastening them securely in brackets attached to fascia as shown and
in accordance with approved Shop Drawings.

3. Use devices and fasteners recommended by the handrail and railing systems manufacturer
and as shown on approved Shop Drawings.

B. Cutting, Fitting and Placement:

1. Perform cutting, drilling and fitting required for installation. Set the Work accurately in
location, alignment and elevation, plumb, level, true and free of rack, measured from
established lines and levels.

2. Fit exposed connections accurately together to form tight hairline joints. Do not cut or
abrade the surfaces of units that have been finished after fabrication, and are intended for field
connections.

3. Permanent field splice connections shall be made using stainless steel blind rivets and
manufacturer's recommended adhesive and 5-inch minimum length connector sleeves. Tight
press-fit all field splice connectors and install in accordance with manufacturer's written
instructions. Follow epoxy manufacturer's recommendations for requirements of installation
and conditions of use. Install two blind rivets per joint on 180-degree centers.

4. Make all splices as near as possible to posts, but not exceeding 12-inches from nearest post.

5. Secure handrails to walls with wall brackets and end fittings as shown. Locate brackets as
shown or, if not shown, at not more than 5 foot-0 inches on centers.

6. Provide flush-type wall return fittings with the same projection as that shown for wall
brackets. Drill wall plate portion of the bracket to receive one bolt, unless otherwise shown.

7. Fasten toe boards in place with stainless steel bolts, not more than 1/4-inch clearance above
floor level.
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C. Fastening to Existing Construction:

1. Provide heavy-duty fascia or floor flange and anchorage devices and fasteners where
necessary for securing handrail and railing systems components to existing construction;
including stainless steel threaded fasteners for concrete and masonry inserts, toggle bolts,
through-bolts, lag bolts and other connectors as required., Anchor Systems.

2. Use devices and fasteners recommended by the handrail and railing systems manufacturer
and as shown on approved Shop Drawings.

D. Expansion Joints:

1. Provide slip joint with internal sleeve extending 2-inches, minimum, beyond joint on each
side.

2. Construct expansion joints as for field splices, except fasten internal sleeve securely to one
side of rail only.

3. Locate joints within 6-inches of posts.

4. Submit locations and details of all expansion joints to ENGINEER.
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