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METAL LADDERS
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NOTE: This guide specification covers requirenents
for netal |adders.

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

Renove information and requirements 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)

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

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

NOTE: Show the follow ng information on the
dr awi ngs:

1. Location and configuration of all netal work
2. Al sizes and di nmensions.

3. Special fastenings, attachnents or anchori ng.
4. Location of products to be gal vani zed.

5. Location and support detail of |adders.

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
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PART 1 GENERAL

1.1 REFERENCES

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: 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
thi s paragraph by organi zation, 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.

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

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.

ALUM NUM ASSCCI ATI ON ( AA)

AA DAF45 (2003; Reaffirnmed 2009) Designati on System
for Al um num Fi ni shes

AVERI CAN LADDER | NSTI TUTE (ALI)

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

AVERI CAN SOCI ETY OF SAFETY PROFESSI ONALS ( ASSP)

ASSP Z359. 16 (2016) Safety Requirenments for Cinbing
Ladder Fall Arrest Systens

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS D1.1/D1. 1M (2020; Errata 1 2021) Structural Welding
Code - Steel

ASTM | NTERNATI ONAL (ASTM

ASTM A36/ A36M (2019) Standard Specification for Carbon
Structural Steel

ASTM A47/ AATM (1999; R 2022; E 2022) Standard
Specification for Ferritic Malleable Iron
Casti ngs

ASTM A53/ A53M (2024) Standard Specification for Pipe,
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ASTM A123/ A123M

ASTM A153/ A153M

ASTM A500/ A500M

ASTM A653/ A653M

ASTM A780/ A780M

ASTM A924/ A924M

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

B26/ B26M

B108/ B108M

B209

B209M

B221

B221M

D1187/ D1187M

Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seani ess

(2017) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

(2023) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

(2023) Standard Specification for

Col d- For med Wl ded and Seanl ess Car bon
Steel Structural Tubing in Rounds and
Shapes

(2023) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

(2020) Standard Practice for Repair of
Damaged and Uncoated Areas of Hot-Dip
Gal vani zed Coati ngs

(2022a) Standard Specification for CGeneral
Requi renents for Steel Sheet,
Metal |'i c-Coated by the Hot-Di p Process

(2018; E 2018) Standard Specification for
Al umi num Al | oy Sand Casti ngs

(2019) Standard Specification for
Al umi num Al | oy Permanent Ml d Castings

(2014) Standard Specification for Al um num
and Al unmi num Al |l oy Sheet and Pl ate

(2014) sStandard Specification for Al um num
and Al um num Al |l oy Sheet and Plate (Metric)

(2021) Standard Specification for Al um num
and Al umi num Al | oy Extruded Bars, Rods,
Wre, Profiles, and Tubes

(2021) Standard Specification for Al um num
and Al umi num Al | oy Extruded Bars, Rods,
Wre, Profiles, and Tubes (Metric)

(1997; R 2018) Standard Specification for
Asphal t - Base Emul sions for Use as
Protective Coatings for Metal

MASTER PAI NTERS | NSTI TUTE (MPI)

MPI 79

(2016) Priner, Al kyd, Anti-Corrosive for
Met al
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1.

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC SP 3 (2018) Power Tool C eaning
SSPC SP 6/ NACE No. 3 (2007) Commercial Blast O eaning

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

29 CFR 1910. 23 (Nov 2016) Ladders

29 CFR 1910. 28 (Nov 2016)Duty to Have Fall Protection and
Fal ling Object Protection

29 CFR 1910. 29 (Nov 2016) Fall Protection System and
Falling Object Protection - Criteria and
Practices

2 SUBM TTALS

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

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the subnmttals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal 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
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 required
as proof of conpliance for sustainability Guiding
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 R R S I R R I R I R S R R R R S I R R I R R R R R R R R

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
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1.

used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Ladders, Installation Draw ngs
Ship's Ladder (Wth or Wthout Guards), Installation Draw ngs
SD- 03 Product Data
Ladders
Ship's Ladder (Wth or Wthout Guards)
Ladder Safety Devices (Cinbing Ladder Fall Arrest Systemns)
SD-07 Certificates
Fabricator Certification for Ladder Assenbly
Fabricator Certification for Ships Ladder Assenbly
3 CERTI FI CATES
Provide fabricator certification for |adder assenbly stating that the
| adder and associ ated components have been fabricated according to the
requi rements of 29 CFR 1910. 23.
Provide fabricator certification for ships |adder assenbly stating that

t he ships | adder and associ ated conmponents have been fabricated according
to the requirenents of 29 CFR 1910. 23.

.4 QUALI FI CATI ON OF WELDERS

Qualify welders in accordance with AWS D1.1/D1.1N. Use procedures,
materi als, and equi pnent of the type required for the work.

.5 DELI VERY, STORAGE, AND PROTECTI ON

Protect from corrosion, deformation, and other types of damage. Store
itenms in an enclosed area free fromcontact with soil and weather. Renpve
and replace damaged itens with new itens.

PART 2 PRODUCTS

2.

2.
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NOTE: Product sel ections should be based on
esthetic values, reliability and cost. Delete

alternate requirenents where they occur.
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

1 MATERI ALS
1.1 Structural Carbon Steel

ASTM A36/ A36.
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2.1.2 Structural Tubing
ASTM A500/ A500N
2.1.3 Steel Pipe
ASTM A53/ A53N, Type E or S, Grade B.
2.1. 4 Fittings for Steel Pipe
Standard nalleable iron fittings ASTM A47/ AATIN.
2.1.5 Al unmi num Al | oy Products

Conformto ASTM B209Nv ASTM B209 for sheet plate, ASTM B221N ASTM B221 for
ext rusi ons and ASTM B26/ B26v or ASTM B108/ B108N for castings, as
applicable. Provide alum numextrusions at least 3 mr 1/8 inch thick and
al umi num pl ate or sheet at least 1.3 mr 0.050 inch thick.

2.2 FABRI CATI ON FI NI SHES

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: In the Safety Data Sheets (SDS) for coating
mat eri al s show excl usi on or replacenment of the
following materials as intended ingredients:
asbest os, benzene, chronm um conpounds, coal tar

2- et hoxyet hanol and 2-net hoxyet hanol and their
acet at es, hal ogenat ed hydrocarbons, and | ead
conpounds. The content of volatile organic
conpounds (VOC), and narking, nust be in conpliance
with air quality regulations for the type of

application and jurisdiction where used.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

2.2.1 Gal vani zi ng

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

NOTE: Specify galvanizing for itens installed in
exterior exposures subject to salt spray or
corrosive funes and interior areas subject to
continual wetting or high humdity.

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

Hot - di p gal vani ze itens specified to be zinc-coated, after fabrication
where practicable. Glvanizing: ASTM A123/A123N, ASTM A153/ A153V,
ASTM A653/ A653I or ASTM A924/ A924N, Z275 (R0, as applicable.

2.2.2 Gal vani ze

Anchor bolts, washers, and parts or devices necessary for proper
installation, unless indicated ot herw se.

2.2.3 Repair of Zinc-Coated Surfaces

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

NOTE: Delete this paragraph when no gal vani zed

items are specified.
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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2.

2

Repai r damaged surfaces with gal vani zi ng repair method and pai nt
conform ng to ASTM A780/ A780N or by application of stick or thick paste
material specifically designed for repair of galvanizing, as approved by
Contracting O ficer. Cean areas to be repaired and renove slag from

wel ds. Heat surfaces to which stick or paste material is applied, with a
torch to a tenmperature sufficient to nelt the netallics in stick or paste;
spread nolten naterial uniformy over surfaces to be coated and w pe off
excess nateri al

2.4 Shop d eani ng and Pai nti ng

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

NOTE: Shop painting herein is for steel protected
fromthe weat her and not subjected to corrosive
environnents. For steel which will be exposed to
t he weat her or corrosive environnents, nodify the
shop painting accordingly.

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

.2.4.1 Surface Preparation

Bl ast cl ean surfaces in accordance with SSPC SP 6/ NACE No. 3. Surfaces
that will be exposed in spaces above ceiling or in attic spaces, craw
spaces, furred spaces, and chases may be cleaned in accordance with
SSPC SP 3 in lieu of being blast cleaned. Wsh cleaned surfaces which
beconme contaminated with rust, dirt, oil, grease, or other contam nants
with solvents until thoroughly clean.

.2.4.2 Pretreatnment, Primng and Painting

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

NOTE: Use manufacturers standard treatnent when
pai nting and finishing is required.

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

Apply pretreatnment, prinmer, and paint in accordance with manufacturer's
printed instructions.[ On surfaces concealed in the finished construction
or not accessible for finish painting, apply an additional prine coat to a
mnimumdry filmthickness of 0.03 mm 1.0 mil. Tint additional prinme coat
with a small amount of tinting pignent.]

.2.5 Nonf errous Metal Surfaces

Protect by plating, anodic, or organic coatings.

.2.6 Al um num Sur f aces

.2.6.1 Surface Condition

Before finishes are applied, renove roll nmarks, scratches, rolled-in
scrat ches, kinks, stains, pits, orange peel, die marks, structura
streaks, and other defects which will affect uniform appearance of
fini shed surfaces.

.2.6.2 Al um num Fi ni shes

Unexposed pl ate and extrusions may have mll finish as fabricated.

Sandbl ast castings' finish, nmedium AA DAF45. Unless otherw se specified,
provide all other alumnumitenms with [standard mill finish.] [hand sanded
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2.

or machine finish to a 240 grit.] Provide a coating thickness not |ess
than that specified for protective and decorative type finishes for itens
used in interior locations or architectural Cass | type finish for itemns
used in exterior locations in AA DAF45.

3 LADDERS

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

NOTE: Indicate on the drawi ngs |adder |ocations and
details of critical dinmensions and materials, al
whi ch nust neet 29 CFR 1910.23 and ALl Al4. 3.

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

Fabricate vertical |adders conformng to 29 CFR 1910. 23 and Section 5 of
ALl Al14.3. Ladders shall be capable of supporting their maxi num i ntended
load. Use 65 by 10 mr 2 1/2 by 3/8 inch steel flats for stringers and 20
mr 3/ 4 inch dianeter steel rods for rungs. Ladder rungs, step and cleats
nmust be spaced not |ess than 25 cm 10 inches and not nore than 400 mr 16
i nches wi de (neasured before installation of |adder safety system, spaced
no nore than 36 cm 14 inches apart, plug welded or shoul dered and headed
into stringers. Install |adders so that the maxi mum perpendi cul ar

di stance fromthe centerline of the steps or rungs, or grab bars, or both,
to the nearest permanent object in the back of the | adder or to the
finished wall surface will not be less than 175 nm 7 inches, except for
the elevator pit |adders, which have a m ni num perpendi cul ar di stance of
11 cm 4.5 inches. Provide heavy clip angles riveted or bolted to the
stringer and drilled[ for not less than two 12 mm 1/2 inch di anmeter
expansion bolts] as indicated. Provide intermediate clip angles not over
1200 nmr 48 inches on centers. The top rung of the |adder rnust be |evel
with the top of the access | evel, parapet or |anding served by the |adder
except for hatches or wells. Extend the side rails of through or side
step | adders 105 centineters 42 inches above the access level. Provide

| adder access protective swing gates at the top of access/egress |evel.
The drawi ngs rmust indicate | adder |ocations and details of critica

di rensi ons and materi al s.

. 3.1 Phasi ng out of Ladder Cages and Wells (29 CFR 1910.28, Nov 2016)

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: Delete this paragraph when the | ength of
clinb is 6000 nr 20 feet or |ess.

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

Conformto 29 CFR 1910.28 (Nov 2016).

Each | adder installed before 19 Novenber, 2018 shall be equipped with a
personal fall arrest system |adder safety device (clinmbing Ladder Fal
Arrest System, cage, or well.

Each newy installed | adder over 6,000 nmr 20 feet in length shall only be
equi pped with a personal fall arrest systemor clinbing | adder fall arrest
system (| adder safety device), cages and wells are prohibited. Wen a
fixed | adder, cage, or well, or any portion of a section thereof, is

repl aced, a personal fall arrest systemor clinbing | adder fall arrest
system (| adder safety device) is installed in at |east that section of the
fixed | adder, cage, or well where the replacenent is |ocated. On and
after Novenmber 18, 2036, all fixed | adders shall only be equipped with a
personal fall arrest systemor a | adder safety device (clinbing |adder

Fall Arrest System.
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2.3.2 Ladder Safety Devices (Cinbing Ladder Fall Arrest Systemns)

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: Delete this paragraph when the | ength of
climb is 6000 nr 20 feet or |ess.

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

Conformto 29 CFR 1910.29, Section 7 of ALl Al14.3 and ASSP Z359. 16.
Install | adder safety devices on | adders over 6000 mr 20 feet |ong or
nore. The | adder safety systenms must nmeet the design requirenment of the

| adders which they serve. The | adder safety system nust be capabl e of
sustaining a mninmumstatic |oad of 4.44kN 1,000 pounds. The applied

| oads transferred to the clinbing | adder nounting | ocations as a result of
a fall shall be specified by the manufacturer of the clinbing | adder fal
arrest system Each |adder safety systemmust allow the worker to clinb
up and down using both hands and does not require the enpl oyee
continuously, hold, push, or pull any part of the system while clinmbing.
The connection between the carrier or lifeline and the point of attachnent
to the body harness does not exceed 23 cn 9 inches. The |adder safety
system consists of a rigid or flexible carrier. Muntings for the rigid
carries are attached at each end of the carrier, with internediate
nmount i ngs spaced as necessary, along the entire length of the carrier.
Mountings for flexible carrier are attached at each end of the carrier and
cable guides for flexible carriers are installed at least 7.6 n 25 feet
apart but not nore than 12.2 m 40 feet apart along the entire | ength of
the carrier. The design and installation of nountings and cabl e gui des
does not reduce the design strength of the | adder.

2.3.3 Shi p' s Ladder

Fabricate stringers and fram ng of steel plate or shapes. Bolt, rivet or
wel d connections and anchor to supporting construction. Provide treads
with non-slip surface as specified for safety treads. [Al um num | adders
may be provided, subject to approval of treads, materials, and shop

drawi ngs. Requirenments shown or specified for steel apply. Provide
anchor itens of zinc-coated steel.] Design assenbly, including tread
connections and nethods of attachnent, to support a live | oad of 1300 N
300 pounds per tread. Provide railings as specified for netal handrails.

PART 3 EXECUTI ON

3.1  GENERAL | NSTALLATI ON REQUI REMENTS
Install itens at |ocations indicated, according to manufacturer's
instructions. Verify all neasurenents and take all field measurenents

necessary before fabrication. Provide Exposed fastenings of conpatible
materials, generally matching in color and finish, and harnonize with the

material to which fastenings are applied. Include materials and parts
necessary to conplete each item even though such work is not definitely
shown or specified. Poor matching of holes for fasteners will be cause

for rejection. Conceal fastenings where practicable. Thickness of neta
and details of assenbly and supports nust provide strength and stiffness.
Formed joints exposed to the weather to exclude water. Itenms |isted bel ow
requi re additional procedures.

3.2  WORKMANSHI P

Met al work nust be well forned to shape and size, with sharp |ines and
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angles and true curves. Drilling and punching nust produce clean true
lines and surfaces. Continuously weld along the entire area of contact.
Do not tack weld exposed connections of work in place. Gid snooth
exposed wel ds. Provide snooth finish on exposed surfaces of work in

pl ace, unl ess otherw se approved. Were tight fits are required, mll
joints. Cope or miter corner joints, well forned, and in true alignnent.
Install in accordance with manufacturer's installation instructions and
approved draw ngs, cuts, and details.

3.3 ANCHCORACGE, FASTENI NGS, AND CONNECTI ONS

Provi de anchorage where necessary for fastening netal itens securely in

pl ace. Include for anchorage not otherw se specified or indicated slotted
i nserts, expansion anchors, and powder-actuated fasteners, when approved
for concrete; toggle bolts and through bolts for masonry; machi ne bolts,
carriage bolts and powder-actuated threaded studs for steel; through
bolts, lag bolts, and screws for wood. Do not use wood plugs in any
material. Provide non-ferrous attachments for non-ferrous netal. Mke
exposed fastenings of conpatible naterials, generally natching in color
and finish, to which fastenings are applied. Conceal fastenings where
practicabl e.

3.4 VELDI NG

Per f orm wel di ng, wel di ng i nspection, and corrective welding, in accordance
with AWS D1.1/D1.1N. Use continuous welds on all exposed connecti ons.
Gind visible welds snmooth in the finished installation

3.5 FI NI SHES
3.5.1 Dissimlar Mterials

VWere dissinmlar nmetals are in contact, protect surfaces with a coat
conformng to MPI 79 to prevent gal vanic or corrosive action. Were
alumnumis in contact with concrete, plaster, nortar, masonry, wood, or
absorptive materials subject to wetting, protect with ASTM D1187/ D1187N
asphal t - base enul si on.

3.5.2 Field Preparation

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: Del ete these paragraphs when Section 09 90 00,
PAI NTS AND COATINGS is included in the project

speci fications.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Renove rust preventive coating just prior to field erection, using a
renover approved by the rust preventive manufacturer. Surfaces, when
assenbl ed, must be free of rust, grease, dirt and other foreign matter.

3.5.3 Envi ronnent al Condi ti ons

Do not clean or paint surface when danp or exposed to foggy or rainy

weat her, when netallic surface tenperature is |less than mnus 15 degrees C
5 degrees F above the dew point of the surrounding air, or when surface
tenperature is below 7 degrees C or over 35 degrees C 45 degrees F or over
95 degrees F, unless approved by the Contracting Oficer
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3.

6 LADDERS

Secure to the adjacent construction with the clip angles attached to the
stringer.[ Secure to masonry or concrete with not less than two 12 mr 1/2
i nch di aneter expansion bolts.] Install internediate clip angles not over
1200 nmr 48 inches on center. |Install brackets as required for securing of
| adders wel ded or bolted to structural steel or built into the nmasonry or
concrete. Ends of |adders nust not rest upon [finished roof][floor].

-- End of Section --

SECTION 05 51 33 Page 13



