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SECTION 06 71 33

FI BERGLASS REI NFORCED PLASTI C ( FRP) LADDERS
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NOTE: This guide specification covers fiberglass
reinforced plastic (FRP) |adders, customarily

manuf actured to neet specific requirenents in
bui | di ng construction and fabricated FRP itens not a
part of the structural FRP conponents or franeworKk.

Adhere to UFC 1-300-02 Unified Facilities Cuide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL

EE R I R R S I R R I R I R S R R R R R S I R R I R R R R R R R R

Include in drawings a conplete design indicating the
character of the work to be performed and giving the
fol | owi ng:

Location and details of each fabricated FRP | adder

conponent show ng all dinmensions, shapes, and sizes
of menbers, connections, and the relation of itens

to other buil ding components.

Anchor age devi ces enbedded in other construction

including but not |imted to, precast concrete wal
panel s, precast concrete structural nenbers, precast
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concrete roof decking, brick and bl ock masonry, and
precast stone work.

Anchor age devices to structural steel framework,
i ncluding, but not limted to, steel bar grating,
steel floor plates, and structural steel roof or
fl oor decking.
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This Section includes, but is not limted to, new fiberglass reinforced
plastic (FRP) |adder systens, including safety |adder cages, nounting
systens and rel ated accessori es.

1.1 REFERENCES

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

AVERI CAN LADDER | NSTI TUTE (ALI)

ALl Al14.3 (2008; R 2018) Ladders - Fixed - Safety
Requi renent s

AVERI CAN SOCI ETY OF ClVIL ENG NEERS ( ASCE)

ASCE 7-22 (2022; Supp 1 2023; Supp 2 2023) M ni mum
Desi gn Loads and Associated Criteria for
Bui | di ngs and Ot her Structures

ASTM | NTERNATI ONAL ( ASTM

ASTM D430 (2006; R 2012) Standard Test Methods for
Rubber Deterioration - Dynanic Fatigue

ASTM D495 (1999; R 2004) Standard Test Method for

Hi gh- Vol t age, Low Current, Dry Arc
Resi stance of Solid Electrical |nsulation
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

NFPA

D638

D696

D790

D1148

D2344/ D2344M

D3039/ D3039M

D4000

D7264/ D7264M

E84

(2014) Standard Test Method for Tensile
Properties of Plastics

(2016) Standard Test Method for
Coefficient of Linear Thernmal Expansion of
Pl astics Between -30 degrees C and 30
degrees C Wth a Vitreous Silica

Di | at omet er

(2017) Standard Test Methods for Flexural
Properties of Unreinforced and Rei nforced
Pl astics and El ectrical Insulating
Material s

(2013; R 2018) Standard Test Method for
Rubber Deterioration—biscoloration from
Utraviolet (UV) or UV Visible Radiation
and Heat Exposure of Light-Colored Surfaces

(2016) Standard Test Method for Short-Beam
Strength of Polymer Matrix Conposite
Materials and Their Lami nates

(2017) Standard Test Method for Tensile
Properties of Polyner Matrix Conposite
Mat eri al s

(2016) Standard C assification System for
Specifying Plastic Materials

(2021) Standard Test Method for Fl exural
Properties of Polyner Matrix Conposite
Mat eri al s

(2023) Standard Test Method for Surface
Burni ng Characteristics of Building
Material s

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

101

(2021; TIA 21-1) Life Safety Code

U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

29 CFR 1910. 23

29 CFR 1910. 27

29 CFR 1910. 28

29 CFR 1926

(Nov 2016) Ladders

(Nov 2016) Scaffolds and Roope Descent
Syst ens

(Nov 2016)Duty to Have Fall Protection and
Fal ling Object Protection

Saf ety and Health Regul ations for
Construction
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1.2  ADM NI STRATI VE REQUI REMENTS
1.2.1 Preinstal l ati on Meetings
Wthin [30] [ ] cal endar days of Contract Award, a preinstallation

neeting will be scheduled by the Contracting Officer. Submt the
followi ng for review

a. Qualification of Manufacturer
b. Qualification of Engineer of Record
c. Mnufacturer's Catal og Data

Include two copies of manufacturer's specifications, |oad tables,
di mensi on di agrans, and anchor details for the following itens:

(1) FRP Ladders and Ladder Safety Cages
(2) Anchorage Materials
d. Fabrication and Installation Drawings and Details

I ncl ude plans, elevations, sections, and details of FRP fabrications and
their connections. Show anchorage and all accessory itens.

Provi de tenplates for anchors and bolts specified for installation under
ot her Secti ons.

Provi de structural analysis data conplying with design | oads, signed and
seal ed by the qualified professional engineer responsible for their
preparati on.

e. Manufacturer's Recommendati ons

Provi de shi pping, handling, and erection procedures, along with
instructions for care and nai ntenance after installation

f. Manufacturer's Sanple Warranty

1.3 SUBM TTALS

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following Iist, and correspondi ng submtta

items in the text, to reflect only the submttals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets

following the "G' classification, with a code of up
to three characters to indicate the approving
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authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates submttals
requi red as proof of conpliance for sustainability
Quiding Principles Validation or Third Party
Certification and as described in Section 01 33 00
SUBM TTAL PROCEDURES.
Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnittals
Qualification of Manufacturer
Qualification of Engineer of Record
SD- 02 Shop Drawi ngs
Fabrication and Installation Drawings and Details; C, [ 1]
SD- 03 Product Data
Manuf acturer's Catalog Data; ¢, [ 1]
SD- 06 Test Reports
Utraviolet Testing; ¢, [ 1]
Thermal Expansion; ¢, [__ 1]
Flame Spread; C[, [ 1]
SD- 07 Certificates
Manuf acturer's Sanple Warranty
SD- 08 Manufacturer's Instructions

Manuf acturer's Reconmendati ons

SD- 11 Cl oseout Submttals
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1

1

[

Manuf acturer's Warranty
4  QUALITY CONTROL

In each of the NFPA standards referred to herein, the advisory provisions
are nandatory, as though the word "shall" is substituted for the word
"shoul d* wherever it appears. Reference in these standards to the
authority having jurisdiction is interpreted to nean the Contracting
Oficer.

4.1 Qualification of Manufacturer

Fi bergl ass reinforced plastic (FRP) nanufacturer is required to have a
m ni mum of [10]] ] years of experience in manufacturing FRP products.

A record of a mninumof five separate, sinmlar installations within the
last [5] [10] [ ] years is required.

Provi de manufacturer's warranty for all FRP products agai nst defects in
mat eri al and workmanship for a mnimumof [5] | ] years.|
Manuf acturer to provi de evidence of |SO 9001-2000 standard certification.]

4.2 Qualification of Engineer of Record

Ensure that the Engi neer of Record is currently licensed within the
jurisdiction of the project.

][ Provi de docunentation that the Engi neer of Record is approved, authorized,

= —

and currently licensed by the State of | ], and has a m ni mum of five
years of experience as an approved Engi neer for manufacturers of simlar

| adder systens. Supply the names and | ocations of five projects of
simlar size and scope for which the ER has provi ded engi neering

cal cul ati ons using the manufacturer's products submitted for this project
within the previous 3 years. Provide ER-certified engi neering

cal cul ati ons and seal ed docunents for

a. Meeting ASCE 7-22 requirenents in accordance with the Internationa
Bui | di ng Code

b. Fabrication and installation drawi ngs and details

.5 DELI VERY, HANDLI NG AND STORAGE

Deliver all manufactured materials in original, unbroken pallets,

packages, containers, or bundles bearing the |abel of the manufacturers,
clearly marked and identified relative to the conplete system Provide
al | adhesives, resins, and their catalysts and hardeners in clearly marked
or noted crates or boxes. Store all manufactured materials in a dry

i ndoor facility with a constant tenperature range between 21.11 and 29. 44
degrees C 70 and 85 degrees F until they are required.

Submit manufacturer's recomrendations for shipping and handling. Handle

all materials to prevent abrasion, cracking, chipping, tw sting, or other
deformati ons and ot her types of dammge.
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PART 2 PRODUCTS

2.

1 SYSTEM DESCRI PTI ON

Ensure that all |adder side rails, rungs, mounting brackets, cage straps,
and rel ated safety rail systemare FRP structural shapes nmanufactured to
conply with or exceed the standards identified in this Section. Provide
FRP | adders and | adder safety cages and anchorage materials, including
cage hoops, brackets, and all other structural shapes conposed of

rei nforced fiberglass components and resin in qualities, quantities,
properties, arrangenments, and dinmensions as specified in the Contract
Docurments. Ensure that the conplete assenbly neets the mini num

requi renents of ASCE 7-22 and 29 CFR 1910. 27.

.11 Desi gn Requi rement s

Ensure that fiberglass reinforcement is a conbination of continuous

rovi ng, continuous strand nat, bidirectional roving nmat, and surfacing
veil in sufficient quantities as required by the application, the physica
properties, or both. Cdearly identify conponents as specified in

ASTM D4000. Submit docunentation verifying structural integrity in
relation to thermal expansion.

Ensure that all finished surfaces of FRP itens are snooth, resin-rich, and
free of voids, dry spots, cracks, crazes or unreinforced areas. Provide a
systemthat is conpletely covered with resin protection agai nst wear

weat hering, and damage fromultraviolet light. Submit ultraviolet testing
(W) results and docunented protection wth:

a. Integral W inhibitors in the resin

b. A synthetic, resin-rich surfacing veil, neeting or exceeding the
requi renents of ASTM D1148.

Provi de FRP products that have a tested flanme spread rating of 25 or |ess
as specified in ASTM E84 Tunnel Test, with a | adder system neeting the
nm ni mum requi renents of ASTM D430 and ASTM D495.

Provi de 316 stainless steel bolts for attaching | adder cage vertical bars
to hoops, |adder hoops to brackets, |adder cage brackets to the | adder
wal | brackets to the | adder, and |l anding safety rails to the system
Mechani cal ly attach all rungs to the | adder with 18-8 stainl ess-stee
rivets, and chem cally bond with resin

Al'l | adder and cage components are to be integrally pignented yellow Al
wal | and vertical rail base mount brackets are to be light gray.

1.2 Per f or mance Requi renents

Provi de structural shapes in the | adder system neeting m ni mum
| ongi t udi nal nmechani cal properties as foll ows:

Tensile Strength ASTM D638 2.068427e+008 pasca

Tensi | e Modul us ASTM D638 1.723689e+010 pasca
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Fl exural Strength

ASTM D790

. 068427e+008 pascal

Fl exural Modul us

ASTM D790

. 241056e+010 pascal

Fl exural Modul us-Full Section

. 930532e+010 pascal

Short Beam Shear

ASTM D2344/ D2344M

. 102641e+007 pascal

Shear Modul us- Tr ansver se

. 102641e+009 pascal

Coef ficient of Thernal ASTM D696 .032e-005 cncmm
Expansi on

FI ame Spread ASTM E84 .032e-005 cncm'm
Tensile Strength ASTM D3039/ D3039M 30, 000 psi
Tensi | e Modul us ASTM D3039/ D3039M 2,500, 000 psi
Fl exural Strength ASTM D7264/ D7264M 30, 000 psi
FI exural Modul us ASTM D7264/ D7264M 1, 800, 000 psi
FI exural Modul us- Ful | 2,800, 000 psi
Section

Short Beam Shear ASTM D2344/ D2344M 4,500 psi
Shear Modul us- Transver se 450, 000 psi
Coefficient of Thernmal ASTM D696 0. 000008 in/in/F
Expansi on

FI ame Spread ASTM E84 25 or less

2.1.2.1

Structural Performance of Ladders

Provi de | adders capabl e of withstanding the effects of gravity | oads as
specified in ASCE 7-22 and the Internationa
| oads and stresses within [imts and under conditions specified in

29 CFR 1910. 27 and ALI

Al4. 3.

Bui | di ng Code, as well as

Provi de | adders that to support a concentrated vertical |oad of 34.02 kg

[1200] [___] pounds applied at

2.1.2.2

Provi de exterior netal

Ther mal Movenent s

m d- span of the rung.

fabrications that withstand thernal nopvements

resulting from nmaxi mum change (range) between 49 degrees C 120 degrees F
anbi ent, and 83 degrees C 180 degrees F, material surface. Specifically,
prevent buckling, opening of joints, overstressing of conmponents, failure
of connections, and other detrinental effects.

.1.2.3 Saf ety Performance of Ladders

Provide a | adder systemthat fully conplies with NFPA 101, OSHA
29 CFR 1910.23, 29 CFR 1910.27, 29 CFR 1910.28, and ALl Al14.3 for
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di stance between rungs, cleats, and steps and for mininum cl earances for
cages and cli nbi ng space.

2.2 COVPONENTS
2.2.1 Ladder s

Fabricate | adder side rails of a continuous pultruded, 4.5 cnm 1 3/4 inch
square tube with a m nimumwal |l thickness of 0.635 cm 1/4 inch or
greater. Fabricate |adder rungs to be 3.175 cnm 1 1/4 inch dianeter

pul truded structural shapes, continuously fluted to provide a nonslip
surface. Rungs that are gritted as a secondary operation are not
permtted. Fit the rungs in the centerline of the side rails.

Fabricate | adder walls and floor mounts from pul truded angl es, 0. 953 3/8
i nch m ni mum t hi ckness. Mechanically attach all |adder rungs to | adder
side rails by use of stainless-steel rivets and a chem cal bond of epoxy.

Protect all pultruded | adder conponents fromultraviolet (UV) attack by
providing integral W inhibitors in the resin and a synthetic surfacing
veil to help produce a resin-rich surface.

2.2.2 Personal Fall Arrest System (PFAS) or Ladder Safety System (LSS)
Requi renent s

2.2.2.1 New Ladder s

Ladders installed on or after Novenmber 19, 2018 require a PFAS or LSS
where an accident would result in a fall 24 foot or greater. Accidents
resulting in a fall less than 24 foot should be considered on a case by
case basis for additional protection by the Safety Oficer, as specified
in 29 CFR 1910. 28.

2.2.2.2 Exi sting Ladders

When a fixed | adder, cage, or well, or any portion of a section, is
repl aced, install a PFAS or LSS in at least that section of the fixed
| adder, cage or well where the replacenent is |ocated.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Coordinate with the Contracting Oficer's
appoi nted Safety Oficer to deternine the

requi renent for a personal fall arrest or LSS on
fixed | adders less than 24 foot in height as well as

repair requirenments for existing fixed | adders.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

[2.2.3 Ladder Safety Cages

Ladder safety cages are not pernitted as fall protection on newy
installed or replaced fixed | adders installed after Novenber 19, 2018.
Phasi ng out of all |adder safety cages is in place until Novenber 18,
2036. Followi ng the phase out period, all fixed | adders must be equi pped
with a personal fall arrest systemor a | adder safety system

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

NOTE: Include the following for projects requiring

| adder safety cages.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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] PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Install fabricated FRP work in accordance with the approved detai
drawi ngs and descriptive data for each itemof fabricated FRP, in
conformance with 29 CFR 1926, and as specified.

Assenbl e and install |adder systens and all conmponents in strict
accordance with the nanufacturer's assenbly docunentation. Seal cut or
drilled surfaces in accordance with the manufacturer's instructions.
Provi de adequate ventilation during all drilling, cutting, and resin
application procedures.

3.1.1 Fabri cation

Ensure that the design and |ayout of |adders and safety cages conplies
with ALl Al4.3 and OSHA 29 CFR 1910.27. Ensure that all |adder rungs

penetrate the tube side wall of the |adder rails. Provide |adder rung
connections that are both chemcally |ocking epoxy and mechanically

| ocking rivets.

Ful |y shop-assenbl e | adders. Test-assenble safety cages; drill and fit to
ensure proper field assenbly. Leave safety cage brackets attached with
bolts to the [ adder for shipping, but disassenble |adder cage conponents.
Package and ship each set of cage conponents with each respective | adder

Fi el d-attach hoops to the brackets. Seal all cut, machi ned edges, holes,
and notches to provide maxi mum corrosion resistance. Coat al
field-fabricated cuts in accordance with the nmanufacturer's instructions.

3.1.2 Fastening to Construction-In-Place
Provi de anchorage devi ces and fasteners where necessary for fastening
fabricated FRP itenms to construction-in-place. Provide threaded fasteners
for concrete inserts enbedded in cast-in-place concrete; masonry anchorage
devi ces and threaded fasteners for solid nasonry and concrete-in-place;
toggle bolts for holl ow masonry and stud partitions; through-bolting for
masonry and wood construction; lag bolts and wood screws for wood
construction; and connections for structural steel

3.2 CLOSEQUT ACTI VI TI ES

3.2.1 Manuf acturer's Warranty

Submit [ ] copies of manufacturer's warranty [30]] ] cal endar days
before final inspection

-- End of Section --
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