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Executive Summary

This ingruction implements the ingpection policy and procedures necessary for uniform enforcement of
OSHA's new dted erection standard. To achieve this objective, the Agency hasincluded in this
indruction alist of anticipated questions and answers aong with a Compliance Officer Guide containing

ingpection tips.

Significant Changes

The new standard addresses the hazards that have been identified as the mgor causes of injuries and
fatalitiesin the stedl erection industry. Concepts addressed by the standard include:

. Site layout and congtruction sequence
. Site-specific erection plan

. Hoidting and rigging

. Structura sted assembly

. Column anchorage

. Beams and columns

. Open web sted joists

. Sysems-engineered meta buildings

. Fdling object protection
. Fdl protection
. Traning
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CHAPTER 6. ILLUSTRATIONS OF CONCEPTS[RESERVED: ILLUSTRATIONS ARE
BEING PREPARED AND WILL BE ADDED]



CHAPTER 1.
BACKGROUND
Purpose. Thisingtruction describes OSHA'’ s ingpection policy and procedures and provides
clarification to ensure uniform enforcement by field enforcement personne of the sted erection
gtandards for construction.

Scope. Thisingruction goplies OSHA-wide.

Cancdlation. All interpretations (including letters of interpretation and memoranda) regarding
the previous version of Subpart R issued prior to January 18, 2001 are cancelled.

Sonificant Changes. The new standard’ s provisons thet are sgnificantly different from the
previous sted erection standard include:

A. Sitelayout and construction sequence.

1. Requires notification of proper curing of concrete in footings, piers, etc. for sted
columns.
2. Requires controlling contractor to provide erector with a safe Ste layout .

B. Site-specific erection plan

1. Requires pre-planning of key erection dements, including coordination with
controlling contractor before erection begins, in certain circumstances.

C. Hoiging and rigging.
1. Provides additiond crane safety for sted erection.

2. Minimizes employee exposure to overhead loads through pre-planning and work
practice requirements.

3. Prescribes proper procedure for multiple lifts (Christmas-treeing).
D. Structura stedl assembly.

1. Provides safer walking/working surfaces by diminating tripping hazards and
minimizing dips through new dip resistance requirements (effective July 18, 2006).
2. Provides specific work practices regarding safely landing deck bundles and
protecting againg fal hazards from interior openings.

E. Column anchorage.
1. Requires 4 anchor bolts per column aong with other column stability requirements.

2. Requires procedures to ensure adequacy of anchor bolts that have been modified in
the fidd.




F. Beamsand columns.
1. Eliminates collapse hazards associated with making double connections at columns.
G. Openweb sted joidts.

1. Erection bridging and atachment requirements to minimize risk of collapse of
lightweight ded joidts.
2. Requirementsfor bridging terminus anchors, with illustrations and drawingsin a non-

mandatory appendix.
3. Requirements addressng how to place loads on sted joists to minimize risk of
collapse.

H. Sysems-engineered metd buildings.

1. Requirementsto minimize collapse in the erection of these speciaized structures.
|. Falling object protection

1. Performance provisions that address hazards of faling objectsin sted erection.

J. Fdl protection.
1. Deckersin aControlled Decking Zone (CDZ) and connectors must be protected at
heights greater than two stories or 30 feet.
2. Connectors between 15 feet and two stories or 30 feet must wear fall arrest or

restraint equipment and be able to be tied off or be provided another means of fall
protection. Deckers working between 15 feet and two stories or 30 feet may be
protected by aCDZ.

3. Requiresfdl protection for al others engaged in sted erection at heights greater than
15 feet.

K. Traning.
1. Requires qudified person to train exposed workersin fal protection.

2. Requires qudified person to train exposed workers engaged in specid, high risk
activities.

References.

A. Congtruction Safety and Hedlth Standards, Subpart R, 29 CFR 1926.750-761 and
Subpart M, 1926.502.

B. Federd Regigter, Val. 66, No. 12, January 18, 2001, pages 5196-5280, Find Rule; Safety
Standards for Stedl Erection.



VI.

VII.

VIII.

C. Federad Regigter, Vol. 66, No. 137, July 17, 2001, pages 37137-37139, Fina Rule; Delay
of Effective Date.

D. OSHA Ingtruction CPL 2.103, Field Ingpection Reference Manua (FIRM)
E. Occupationa Safety and Hedlth Act of 1970, Section 5(a)(1).

Application Thisingtruction gpplies to congtruction, ateration and/or repair involving sted
erection activities.

Action Information

A. Responsble Office. Directorate of Congtruction (DOC)

B. Action Offices. Regiond Offices, Area Offices, State Plan States

C. Informeation Offices. Information copies of this Ingtruction are provided to OSHA
Directorate heads and the Solicitor of Labor (SOL)

Action. Regionad Adminigtrators and Area Directors shall ensure that compliance officers are
familiar with the contents of this ingtruction and that the enforcement guiddines are followed.
Thisingruction will be re-evauated after one yeer.

Federa Program Change. This ingtruction describes a Federal program change for which State
adoption is not required. States were notified on July 18, 2001 of the requirement to adopt a
standard equivaent to the Federa standard for stedl erection by January 18, 2002.

NOTE: In order to effectively enforce safety and hedlth standards, guidance to
compliance staff is necessary. Although adoption of thisinstruction is not required,
States are expected to have standards, enforcement policies and procedures which are
at least as effective as those of Federal OSHA.

Phase-in of certain requirements.

A. Component requirements. Component requirements are provisons that address the
safety of certain structurd members. These are provisionsthat: prohibit shear
connectors on members before they are erected (81926.754(c)(1)(i)); require all
columns to be anchored by a minimum of 4 anchor bolts, which must meet specified
strength requirements (81926.755(a)) (there is a comparable requirement for systems-
engineered metal buildings, 81926.758(b)); set requirements for double connections
(81926.756(c)(1)) (there is acomparable requirement for systems-engineered meta
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buildings 81926.758(€)); require column splicesto be a a specified height and meet a
strength requirement (81926.756(d)); require perimeter columns to have holes or other
devices for perimeter safety cables (81926.756(g)); in some ingtances require a vertica
dtabilizer plate to stabilize sted joists (81926.757(a)(2)(i)); require certain joists to be
strong enough to dlow one employee to release the hoisting cable without the need for
erection bridging (81926.757(3)(3)), and require certain joists to be fabricated to alow
for field bolting during erection (81926.757(a)(8)(i)).

1 For building congtruction, the component requirements of the fina rule will not
be applied: (1) where the building permit was obtained prior to January 18,
2001, or (2) where stedl erection began on or before September 16, 2001 (see
volume 66 of the Federal Register, page 37137-37139).

2. For bridge congtruction, the component requirements of the find rule will not be
applied where: (1) the bridge project has a contract date before January 18,
2001; or (2) stedl erection began on or before September 16, 2001.

Column joit requirements in §1926.757(a)(3).

1. Until duly 18, 2003, for dl joists at or near columns that span 60 feet or less,
employerswill be considered to be in compliance with 81926.757(a)(3) if they
erect these joigts e@ther by: (1) indaling bridging or otherwise sabilizing the joist
prior to rleasing the hoisting cable, or (2) rdeasing the cable without having a
worker on thejoigts. Thiswill dlow the joist industry the necessary time to
develop joigts that will meet the requirement.

General Schedule Inspection Delay

1 The Agency will not conduct generd schedule inspections of sted erection until
March 18, 2002.



CHAPTER 2.
STANDARD OVERVIEW

This section isaquick overview of the subjects addressed in the new standard. Referencesto
sections of the standard that pertain to these subjects are included.

A. 81926.750 Scope of coverage for Subpart R, Stedl Erection, Final Rule (§1926.750-
761 and Appendices A-H).

1. Defineswhat activities are dways covered by Subpart R [8.750(b)(1)]

2. Provides examples of job activities that are covered only when they occur
during and as a part of stedl erection [8.750(b)(2)]

3. Lists specific activities that are not covered [8.750(a)]

4, Defines the duties of the controlling contractor as including, but not limited to,
the duties specified in 881926.752(a) and (c), 1926.755(b)(2), 1926.759(b),
and 1926.760(e). [8.750(c)]

B. §1926.751 Definitions.

Key terms used throughout the standard are defined in this section.

C. §1926.752 Site layout and construction sequence.
1. Prior to commencement of sted erection:

a Controlling contractor must ensure that the stedl erector is provided
with written natification that concrete has attained sufficient strength for
sted erection activities [8.752(a)(1)]

Note: The stedl erector is prohibited from erecting stedl until it receives
written notification that the concrete has cured enough to support stedl
erection [8.752(b)]

b. Controlling contractor must ensure that the stedl erector is provided
with written notification of any repairs, replacements and modifications
to anchor bolts[8.752(a)(2)] — requirements are also found in §
.755(b)



C. Controlling contractor must ensure that the worksite has adequate
access and storage areas [8.752(c)]

d. Hoigting operations must be pre-planned to reduce employee
exposures to overhead loads [8.752(d)]

2. Allows Ste-specific erection plans as subgtitute for certain requirements
(Appendix A contains sample plans) [8.752(e)].

a Safety latches on hooks activated [8.753(c)(5)]
b. Setting joists 60+ at/near columns in tandem [8.757(8)(4)]
C. Landing decking on sted joists[8.757(€)(4)]

D. 8§1926.753 Hoigting and rigaing.

1 Crane safety: All provisons of 81926.550 apply to hoisting and rigging with
the exception of §1926.550(g)(2). In addition, §1926.753(c) through (€)
contain additiond hoisting and rigging requirements. [8.753]

2. Pre-shift ingpection requirements

a Pre-shift ingpection must be done by a competent person [8.753(c)]
b. Qudified rigger (rigger who is dso a qudified person) must ingpect the
rigging prior to each shift. [8.753(c)(2)]

3. Responghilities during crane operations

a Sdfety latches on hooks may not be deactivated unless a qudified rigger
determinesit is safer to place purlins and joists without them, or
equivaent protection is provided in asite specific erection plan
[8.753(c)(5)]

b. The standard dlows employees engaged ininitid sted erection or
hooking/unhooking to work under loads in some specific instances.
When that occurs, the load must be rigged by a qudified rigger
[8.753(d)]

C. Operators are respongble for operations under their control and have
the authority to stop and refuse to handle loads until safety has been
assured [8.753(c)(2)(iv)]
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4, Rulesfor crane operations

Prohibits the use of cranesto hoist personnel unlessal provisions of
§1926.550 are met except §1926.550(g)(2) [8.753(c)(4)]

When employees work under |oads (allowed in specified instances),
requirements in this section must be followed [8.753(d)]
Multiplelift rigging (“ Chrigmas Treeing”) is permitted aslong asthe
requirementsin this section are met [8.753(€)]

E. §1926.754 Structural sted assembly and stability.

1. Stability requirements

a

b.

C.

Structurd gability must be maintained at al times during the erection
process [8.754(a)]. This section contains a number of pecific
requirements for stability (Note: Requirement for four anchor bolts
found in 81926.755(8)(1))

Additiona requirements for multi-story structures [8.754(b)]
Requirements applicable when plumbing up [8.754(d)]

2. Decking requirements

a Requirements for hoisting, landing, and placing metd decking
[8.754(e)(1)]
b. Requirements for ingtaling metal decking &t roof and floor
holeslopenings [8.754(€)(2)]
3. Other requirements
a Requirements for skeletal sted walking surfaces [8.754(c)] (NOTE:

These do not go into effect until July 18, 2006).

F. 81926.755 Column anchorage.

1 Generd requirements for stability

a
b.
C.

Minimum of 4 anchor bolts required on columns [8.755(a)(1)]
Requirement to withstand 300 pound load [8.755(8)(2)]
All columns must be evaluated by competent person [8.755(a)(4)]
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2.

Repair, replacement, or field modification of anchor rods/bolts

a

b.

Approval required by the project structural engineer [8.755(b)(1)]
Written notification to stedl erector [8.755(b)(2)]

G. 81926.756 Beams and columns.

1.

This section of the standard focuses on increasing safety for employees involved
in connecting solid web beams and columns.

a

€.

f.

Requires that solid web structura members remain attached to the
hoisting line until members are secured with at least two bolts per
connection drawn up wrench tight [8.756(a)(1)]

Competent person shdl determine if more than two bolts are necessary
to ensure the stability of cantilevered members [8.756(2)(2)]

Solid web structural members used as diagond bracing shal be secured
by at least one bolt per connection drawn up wrench tight [8.756(b)]
Requires that one wrench-tight bolt or a seat (or seat equivaent) secure
the firs member and column throughout the entire double connection
process [8.756(c)]

Requires column splices to be designed to resst a minimum eccentric
gravity load of 300 pounds (136.3 kg) [8.756(d)]

Sets requirements for the erection of perimeter columns [8.756(e)]

H. §1926.757 Open web sted! joists.

1.

This section focuses on increasing safety for employees involved in connecting
open web ged joids. (Some requirements may be modified through a Ste-
specific erection plan [88.757(8)(4) and .757(e)(4)])

a

b.

Requirements for dabilizing sted joists and girders before releasing
hoisting cables [8.757(a)]

Requirements for attaching stedl joists and sted joist girders (includes
requirements for “K,” “LH,” and “DLH” series stedl joists) [8.757(b)]
Requirements for the erection of sted joists (short gpan and long span)
[8.757(c)]

Requirements for the erection of erection bridging (short span and long

span) [8.757(d)]
Requirements for landing and placing loads on joists [8.757(€)]



81926.758 Systems-engineered metd buildings.

1.

All the requirements of the standard gpply to the erection of sysems-
engineered metal buildings except 81926.755 (column anchorage) and
§1926.757 (open web gted joist). In addition:

a All columns are to have aminimum of four anchor rods/bolts
[8.758(b)]

b. Therigid frames must have 50% of their bolts or the number specified
by manufacturer (whichever is greater) installed and tightened before
the hoisting equipment is released [8.758(c)]

C. Congtruction loads prohibited unless the framework is adequately
secured [8.758(d)]

d. Requirements for girt and eave-to-strut connections [8.758(e)]

e Sted joists must be secured before releasing hoisting cables, allowing
employees on thejoigt, or placing congtruction loads on the joists.
[8.758(f)]

f. Purlins and girts are not to be used as anchorages for fall arrest systems
unless written approvad is obtained from a qualified person [8.758(g)]

s} Only after permanent bridging has been indaled and fal protection
provided can purlins be used as a waking/working surface when
ingdling safety systems [8.758(h)]

h. Limitations on placing congtruction loads on joists [8.758(1)]

J. §1926.759 Fdling object protection

1.

All materids, equipment, and tools that are not being used must be secured
againg accidenta displacement [8.759(a)]

The controlling contractor must bar other construction processes below stedl
erection unless overhead protection is provided for the employees working
below [8.759(b)]

K. §1926.760 Fall protection

1.

All employees must be protected at 15 feet, except for deckersin controlled
decking zones and connectors [8.760(a)]

Exception for connectors — protected at 30 feet or two stories, whichever is
less[8.760(b)]



Controlled decking zone requirements [8.760(C)]

Exception for deckersin controlled decking zones - protected at 30 feet or two
stories above lower deck, whichever isless [8.760(c)(1)]

Criteriafor fdl protection [8.760(d)]

Responghility of controlling contractors to choose whether to accept
responsbility for fall protection equipment [8.760(€)]

L. 81926.761 Training.

1.

2.

Requirements found in this section supplement those found in 81926.21
Training conducted by qualified person(s) [8.761(a)]
Requirements that must be included in training [8.761(b)]

Specid training programs required for multiple lift rigging, connectors, and
controlled decking zones [8.761(c)(1) through (3)(ii)]



CHAPTER 3.

COMPLIANCE OFFICER GUIDE AND INSPECTION TIPS

INTRODUCTION.

This section is designed to assst compliance officersin the practica aspects of conducting
enforcement ingpections under the new Sted Erection rule. The suggestions below should be
consdered helpful hints.

The new sted erection rule addresses awide range of issues related to stedl erection sefety.
The new standard not only addresses fall protection for iron workers, but places a heavy
emphad's on mantaining the structurd integrity of the building during the erection process.

NOTE On Effective Date: See Stedl Erection Delay Notice (Federd Register #66
pages 37137-37139) to determine if component requirements of the new standard are
in effect for aparticular project. A number of provisonsin the find rule address the
safety of certain structura components. These provisions (*component requirements’)
contain requirements for these components to help ensure that the structure can be
erected safely. There are provisons that: prohibit shear connectors on members before
they are erected (81926.754(c)(1)(i)); require dl columnsto be anchored by a
minimum of 4 anchor bolts, which must meet specified strength requirements
(81926.755(a)) (there is a comparable requirement for systems-engineered metal
buildings, §1926.758(b)); set requirements for double connections (81926.756(c)(1))
(there is a comparable requirement for systems-engineered metd buildings
§1926.758(€)); require column splices to be at a specified height and meet a strength
requirement (81926.756(d)); require perimeter columns to have holes or other devices
for perimeter safety cables (§1926.756(€)); in some instances require avertical
stabilizer plate to stabilize sted joists (§1926.757(a)(1)(i)); require certain joists to be
strong enough to alow one employee to release the hoisting cable without the need for
erection bridging (81926.757(a)(3)), and require certain joists to be fabricated to alow
for field bolting during erection (81926.757(a)(8)(i)).

1. For building congtruction, the component requirements of the fina rule will not
be applied: (1) where the building permit was obtained prior to January 18,
2001, or (2) where stedl erection began on or before September 16, 2001 (see
volume 66 of the Federal Register, page 37137-37139).

2. For bridge congruction, the component requirements of the find rule will not be

applied where: (1) the bridge project has a contract date before January 18,
2001; or (2) sted erection began on or before September 16, 2001.
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The Agency will not conduct genera schedule ingpections of stedl erection until March 18,

2002.

OPENING CONFERENCE.

Consder obtaining the information outlined below at the opening conference and during the
initid observations of the sted erection Site. Note that a number of the tips suggest asking for
various documents. This does not mean that those documents are required by the standard.
While it is advisable to obtain the documents mentioned below, the only documents an
employer isrequired to have are those specified in Subpart R or other standards.

A.

During the opening conference with the controlling contractor, consder doing the
following:

1.

Obtain a copy of the blueprints and consult with someone knowledgeablein
blueprint reading (engineer). Note the name of the structural engineer of record
from the blueprints.

Find out when the stedl erection began and on what date they obtained the
permitsfor the job. (Thisinformation will only be important during the first few
months after the standard becomes effective.)

Ask for acopy of the written notification to the stedl erector that the concretein
the footings, piers and walls and the mortar in the masonry piers and walls has
attained the required strength [.752(a)(1)]. Y ou will aso want to find out when
the concrete was poured, how long after the pour they waited before dlowing
sted erection to begin, and what compressive strength of concrete was
required.

A if there have been any changesto anchor bolts. Ask for a copy of the
written notifications of repairs/replacementsmodifications.

Determineif, prior to the erection of columns, they provided written notification
to the stedl erector if any repairs, replacements and modifications to the anchor
bolts were conducted. [88.752(a)(2) and .755(b)]. Were these repairs,
replacements and modifications performed with approval of the project
structura engineer of record? If so, obtain a copy.

Wasthe fall protection provided by the stedl erector Ieft in the area where stedl
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erection activity has been completed for use by other trades?

a If yes, ask the following: Did you or your authorized representetive
direct the sted erector to leave thefal protection in place? Have you
or your authorized representative inspected and accepted control and
responsbility of the fal protection prior to authorizing persons other
than stedl erectorsto work inthe area? (the answer to both of these
guestions must be yes to be in compliance with §1926.760(€))

b. If no, the controlling contractor is not required to take any further action
with regard to this section.

B. During the opening conference with the sted erector, congder doing the following:
1. Determine if they are using open web joists (o known as bar joists).
2. Determine the current stage of the erection process.
3. Ask for acopy of thelift procedure (if kept).
4, Determine who is the competent person and qudified rigger.

5. Determineif they are using a Site specific sted erection plan (aplanisonly
required in some circumstances. See Chapter 2, Section |, Paragraph C).

STANDARD SECTIONS. Thefallowing is a section-by-section description of observations
the CSHO should make and questions the CSHO should ask while performing a stedl erection

ingpection.

A. SCOPE - §1926.750.

1. Subpart R does NOT cover - precast concrete, dectricd transmission towers,
communication and broadcast towers, or tanks. NOTE on tanks: atank is
defined as a container for holding gases, liquids, or solids. Subpart R does
apply to the congtruction of the sted structure that supports a tank.
Construction of the tank would be covered under Subpart E - 1926.105.

2. The CSHO mugt initidly determine if the activity being ingpected is covered by
Subpart R. Thefirst question to ask: Isthis activity listed in 81926. 750(b)(1)?
If 0, thenit is covered by the standard.



3. If the activity islisted only in 81926.750(b)(2), then you mugt determineiif it is
going on in conjunction with (“during and [ig] apart of”) sted erection activities
listed in 81926.750(b)(1). A question dso to ask: Does this (b)(2) activity
have to be done for the stedl erection to continue? The following flow chart
may help:

Isthe activity at the jobsite

listedin 1926.750(b)(1)?
Yes No
Then this activity IS Isthe activity listed in
covered by Subpart R .750(b)(2)?
YES NO

Then you must determine if thisis going on Sinceitislisted in neither
in conjunction with (during and a part of) (b)(2) nor (b)(2), it is not
steel erection activitieslisted in (b)(1). A covered by the standard
question to ask: Does this (b)(2) activity

have to be done for steel erection to
continue? If yes, and if done during (b)(1)
activities, then it is covered by the standard.

NOTE: Paragraph .750(b)(2) lists anumber of activities that are covered by subpart R when
they occur during and are a part of the stedl erection activities described in paragraph (b)(2).
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Paragraph (b)(2) explicitly states that coverage depends on whether an activity occurs during
and isapart of sed erection. For example, there are standing seam meta roofing systems that
incorporate alayer of insulation under the meta roof. In the ingtallation process, arow of
insulation isingdled, which is then covered by arow of metd roofing. Once that row of roofing
is attached, the process is repeated, row by row, until the roof is completed. The instdlation of
the row of insulation isa part of the ingtalation of the meta roofing (which is sted erection), and
so the ingdlation of the insulation is covered by Subpart R.

B. DEFINITIONS - 81926.751.

The following definitions, which are in the slandard, should be hdpful when conducting
the walk around inspection (see photos in Chapter 5):

1.

Anchored bridging means that the stedl joist bridging is connected to a
bridging terminus point.

Bolted diagonal bridging means diagona bridging thet is bolted to a ted joist
or joists.

Bridging clip means a device that is attached to the sted joist to alow the
bolting of the bridging to the sted! joist.

Bridging terminus point means awal, abeam, tandem joigts (with dl bridging
ingtaled and a horizontd trussin the plane of the top chord) or other dement at
an end or intermediate point(s) of aline of bridging that provides an anchor
point for the sted joigt bridging.

Choker means awire rope or synthetic fiber rigging assembly that is used to
attach aload to a hoisting device.

Cold forming means the process of using press brakes, rolls, or other methods
to shape stedl into desired cross sections a room temperature.

Column means aload-carrying vertical member that is part of the primary
skeletd framing system. Columns do not include posts.

Competent person (also defined in 81926.32) means one who is capable of
identifying existing and predictable hazards in the surroundings or working
conditions which are unsanitary, hazardous, or dangerous to employees, and
who has authorization to take prompt corrective measures to diminate them.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Connector means an employee who, working with hoisting equipment, is
placing and connecting structura members and/or components.

Constructibility means the ability to erect structura stee membersin
accordance with Subpart R without having to dter the overal structurd design.

Construction load (for joist erection) means any load other than the weight of
the employeg(s), the joists and the bridging bundle.

Controlled decking zone (CDZ) means an areaiin which certain work (for
example, initid ingdlation and placement of meta decking) may take place
without the use of guardrail systems, persond fal arrest systems, fall restraint
systems, or safety net systems and where access to the zone is controlled.

Controlled load lowering means lowering aload by means of a mechanica
hoist drum device that dlows a hoisted load to be lowered with maximum
control using the gear train or hydraulic components of the hoist mechaniam.
Controlled load lowering requires the use of the hoist drive motor, rather than
the load hoist brake, to lower the load.

Controlling contractor means a prime contractor, general contractor,
congtruction manager or any other legd entity which hasthe overdl
responsbility for the condruction of the project -- its planning, quaity and
completion.

Critical lift means alift that (1) exceeds 75 percent of the rated capacity of the
crane or derrick, or (2) requires the use of more than one crane or derrick.

Decking hole means agap or void more than 2 inches (5.1 cm) inits least
dimension and less than 12 inches (30.5 cm) in its greatest dimengion in afloor,
roof or other walking/working surface. Pre-engineered holesin cdllular decking
(for wires, cables, etc.) are not included in this definition.

Derrick floor means an devated floor of abuilding or structure that has been
designated to receive hoisted pieces of sted prior to fina placement.

Double connection means an attachment method where the connection point is
intended for two pieces of steel which share common bolts on either Sde of a
centra piece.



19.

20.

21.

22.

23.

24,

25.

26.

27.

Double connection seat means a structurd attachment that, during the
ingalation of a double connection, supports the first member while the second
member is connected.

Erection bridging means the bolted diagond bridging that is required to be
ingaled prior to releasing the hoigting cables from the sed joidts.

Fall restraint system meansafal protection system that prevents the user
from falling any distance. The system is comprised of either abody belt or body
harness, dong with an anchorage, connectors and other necessary equipment.
The other components typicdly include alanyard, and may dso include a
lifeline and other devices.

Final interior perimeter means the perimeter of alarge permanent open space
within a building such as an atrium or courtyard. This does not include openings
for stairways, elevator shafts, etc.

Girt (in sysems-engineered metd buildings) meansa”Z" or "C" shgped
member formed from sheet sted gpanning between primary framing and
supporting wal materid.

Headache ball means aweighted hook that is used to attach loads to the hoist
load line of the crane.

Hoisting equipment means commercialy manufactured lifting equipment
designed to lift and podition aload of known weight to alocation a some
known eevation and horizonta distance from the equipment's center of
rotation. "Hoisting equipment” includes but is not limited to cranes, derricks,
tower cranes, barge-mounted derricks or cranes, gin poles and gantry hoist
systems. A "come-along" (amechanica device, usudly conssting of achain or
cable attached a each end, that is used to facilitate movement of materids
through leverage) is not considered "hoisting equipment.”

Leading edge means the unprotected side and edge of afloor, roof, or
formwork for afloor or other walking/working surface (such as deck) which
changes location as additiond floor, roof, decking or formwork sections are
placed, formed or constructed.

Metal decking means acommercidly manufactured, structurd grade, cold

rolled metd pand formed into a series of pardld ribs; for this subpart, this
includes metd floor and roof decks, standing seam metd roofs, other metd roof
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28.

29.

30.

31

32.

33.

systems and other products such as bar gratings, checker plate, expanded
meta pands, and smilar products. After ingtdlation and proper fastening, these
decking materids serve a combination of functionsincluding, but not limited to:
asructurd element designed in combination with the structure to resis,
digtribute and transfer loads, stiffen the structure and provide a digphragm
action; awaking/working surface; aform for concrete dabs; a support for
roofing systems, and afinished floor or roof.

Multiple lift rigging means arigging assembly manufactured by wire rope
rigging suppliers that facilitates the attachment of up to five independent loads to
the hoist rigging of a crane (Note: Under 81926.753(e)(2), components from
severd manufacturers may be assembled by a qudified rigger. See Question
and Answer #18).

Opening means agap or void 12 inches (30.5 cm) or morein its least
dimension in afloor, roof or other waking/working surface. For the purposes
of this subpart, skylights and smoke domes that do not meet the strength
requirements of §1926.754(e)(3) shdl be regarded as openings (Note: The
definition of “opening” in subpart R is different than the definition of “opening” in
subpart M).

Permanent floor means a structuradly completed floor a any level or eevation
(including dab on grade).

Personal fall arrest system means a system used to arrest an employeein a
fdl from aworking leve. A persond fdl arrest system consists of an anchorage,
connectors, abody harness and may include alanyard, deceleration device,
lifeline, or suitable combination of these. The use of abody belt for fal arrest is
prohibited.

Positioning device means a body belt or body harnessrigged to alow an
employee to be supported on an eevated, vertical surface, such asawall or
column and work with both hands free while leaning.

Post means a sructurd member with alongituding axis thet is essentidly
verticdl, that: (1) weighs 300 pounds or less and is axialy loaded (aload
presses down on the top end), or (2) isnot axidly loaded, but is laterdly
restrained by the above member. Podstypicaly support Sair landings, wall
framing, mezzanines and other substructures.

Project structural engineer of record means the registered, licensed
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35.

36.

37.

38.

39.

40.

41.

42.

43.

professond responsible for the design of structura sted framing and whose
sedl appears on the structurd contract documents.

Purlin (in sysems-engineered metd buildings) meansa"Z" or "C" shaped
member formed from sheet sted gpanning between primary framing and
supporting roof materid.

Qualified person (also defined in §1926.32) means one who, by possession of
arecognized degree, certificate, or professona standing, or who by extensve
knowledge, training, and experience, has successfully demonstrated the ability
to solve or resolve problems relaing to the subject matter, the work, or the
project.

Safety deck attachment means an initid atachment that is used to secure an
initidly placed sheet of decking to keep proper alignment and bearing with
structura support members.

Shear connector means headed sted studs, stedl bars, stedl lugs, and smilar
devices which are attached to a structurd member for the purpose of achieving
composite action with concrete.

Sedl erection means the condruction, dteration or repair of sted buildings,
bridges and other structures, including the ingtdlation of metd decking and dl
planking used during the process of erection.

Sed joist means an open web, secondary load-carrying member of 144 feet
(43.9 m) or less, designed by the manufacturer, used for the support of floors
and roofs. This does not include structura stedl trusses or cold-formed joists.

Sedl joist girder means an open web, primary load-carrying member,
designed by the manufacturer, used for the support of floors and roofs. This
does not include structura sted! trusses.

Seel truss means an open web member designed of structural sted!
components by the project structura engineer of record. For the purposes of
this subpart, asted trussis considered equivaent to a solid web structural
member.

Structural steel means asted member, or amember made of a substitute

materia (such as, but not limited to, fiberglass, duminum or composite
members). These membersinclude, but are not limited to, sted joidts, joist
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girders, purlins, columns, beams, trusses, splices, seats, metd decking, girts,
and dl bridging, and cold formed meta framing which is integrated with the
gructurd ged framing of a building.

44, Systems-engineered metal building means ametd, field-assembled building
system conggting of framing, roof and wall coverings. Typicaly, many of these
components are cold-formed shapes. These individua parts are fabricated in
one or more manufacturing facilities and shipped to the job Site for assembly
into the find structure. The engineering design of the system is normdly the
respongibility of the sysems-engineered metd building manufacturer.

45.  Tank meansacontainer for holding gases, liquids or solids.

46. Unprotected sides and edges means any side or edge (except a entrances to
points of access) of awalking/working surface, for example a, floor, roof, ramp
or runway, where thereisno wall or guardrail system at least 39 inches (1.0 m)

high

SITELAYOUT, SITE-SPECIFIC ERECTION PLAN AND CONSTRUCTION

SEQUENCE - 81926.752.

This section of the standard sets forth OSHA's requirements for communication between
the controlling contractor and the stedl erector prior to the beginning of sted erection, and
pre-planning by the sted erector to minimize overhead exposure during hoisting operations.

1. During an ingpection, visudly determine the following:

a

Did the controlling contractor provide adequate road access on the Site
for the delivery and movement of derricks, cranes, trucks, sted erection
materids and other equipment? (Note: This requirement does not apply
to roads outside of the construction site)) [8.752(c)(1)]

Did the contralling contractor provide means and methods for
pedestrian and vehicular control? [8.752(c)(1)]

Did the controlling contractor provide afirm, properly graded, drained
areq, readily accessble to the work with adequate space for the safe
storage of materias and safe operation of the erectors' equipment?
[8.752(c)(2)]

Did the controlling contractor either bar other construction processes
below sted erection or provide overhead protection for the employees
below? (This relates only to protection from faling objects other than
materias being hoisted.) [8.759(b)]
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2. Site-speific erection plan [8.752(€)]. A site-specific erection plan is required
only when the contractor has decided to use alternative means to protect
employees from three specific hazards:

a When safety latches on hooks are being deactivated or made
inoperable. [8.753(c)(5)]

b. When joigts (which span more than 60 feet) at or near columns are not
being set in tandem with al bridging ingtdled. [8.757(a)(4)]

C. When bundles of decking are being placed on sted joists before all
bridging has been ingtadled and anchored and dl joist bearing ends
attached. [8.757(€)(4)]

3. If it is determined that any of the above three conditions exig, a Ste-gpecific
erection plan isrequired. The employer may use Appendix A as aframework
for the plan. Methods for providing dternative worker protection from the
above three conditions must be specified in the plan.

4, Determineif thereisaplan available a the Ste. (Note: The plan does not need
to be in writing - only 81926.757(€)(4)) requires awritten plan.

HOISTING AND RIGGING - 8§1926.753.

The requirements of §1926.753 supplement the exigting crane and rigging standardsin
81926.251 and 81926.550. The requirements of Subpart R cover every type of crane.
All the provisions of §1926.550 gpply to hoigting and rigging with the exception of
§1926.550(0)(2).

1. Questions to ask the sted erector:

a Who isthe qudified rigger?

b. Did they do a pre-shift inspection of the rigging?

C. Who is the competent person assigned to inspect the crane?
2. Questions to ask the crane operator and/or qualified rigger:

a Do they have load charts, operator manua or riggers handbook?
b. Has the heaviest anticipated lift been calculated?

(Note: See the June 1994 booklet “Mobile Crane Inspection
Guiddines for OSHA Compliance Officers’)
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Paragraph(c)(2) requires the qudified rigger ingpect the below-hook rigging
before each shift. Section 1926.251 inspection procedures will be applied for
each type of rigging equipment to be used during the shift. In addition,
paragraph ()(5)(i) dlows the safety latch on hoisting hooks to be deactivated
when the qualified rigger makes a determination thet it is safer for the
connectors during the placement of purlins and single joists (Note that a safety
latch is required to be used only where: (1) the manufacturer has equipped the
hook with alatch, or (2) when working under suspended |oads pursuant to
§1926.753(d)).

a Observe hooks with deactivated safety latches for anything other than
snglejoigsor purlins.

b. Refer to the Ste-gpecific erection plan for equivaent protection.

C. Tdk to the qudified rigger.

Paragraph (d) addresses the hazards associated with overhead loads.
Specificdly, these hazards include falure of the lifting device, which would
creste a crushing hazard, and items faling from the load, which creates a
struck-by and crushing hazard, among others. Given the nature of the loads
used in gted erection, either of these events could result in serious injury or
death.

a See if employees are exposed to overhead loads. If you see
employees working under loads, determine if the route was pre-
planned (and exposure minimized) by interviewing the competent
person, crane operator, etc. (The exception being connectors doing
initid connection; or riggers hooking or unhooking of theload. These
employees may work under the load.)

MULTIPLE LIFT RIGGING PROCEDURE (MLRP).

Paragraph (e)(1) lists the prerequisite conditions for multiple lift procedures
(MLRP assembly, maximum of 5 pieces of sted per lift, only beams or amilar
gructurad members dlowed, only by specificdly trained employees, and the
crane manufacturer must alow.)

a If the stedl erector is performing multiple-lifts
(1) Request acopy of their multiple-lift procedure (if kept).

(2) Determine the number of pieces being lifted (no morethan 5 are
alowed).
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(3) Check for certification of the rigging assembly from the qualified
rigger (whether a manufacturer supplied rigging or the qudified rigger
assembled it) and inspect the rigging equipment.

(4) Review therigging chart and calculate the tota |oad.

(5) Check the cranefor controlled load lowering capability.

(6) Assurethat therigging is 7 feet or more apart.

b. The MLRP rigging assembly must be specificaly designed for the
dructurd steel membersto belifted. The desgn must incorporate the
maximum anticipated load for each component part asit will be used in
the assembly.

C. On a manufacturer-assembled rig, check for atag or other meansto
specify the limits of therig.

d. On aqudified rigger-assembled rig, check that the qualified rigger
certified the maximum loading of the assembly and its component parts.

E STRUCTURAL STEEL ASSEMBLY - §1926.754.

1.

Paragraph (a): This paragraph requires that structurd stability be maintained
throughout the structural stedl erection process. While guy wires (stedl cable)
are not specifically required, they are often used for this purpose. (Seedso 8.
755(a)(4)). These guy wires may aso be usad to plumb the building and add
support to resst wind conditions.

a Look for guying and bracing and see if any gpparent problems exigt.

Paragraph (¢)(1): Shear connectors and Smilar devices. The standard requires
that, where used, shear connectors must be fied-ingtaled rather than shop-
ingtaled.

a Check stedd beams for shear connectors. There should not be any
shear connectors on beams without the decking or other
waking/working surface in place, unless conventiond fdl protection is
used (see Q & A #25).

b. Ask the ted erector if they fidd-ingall shear connectors and what
procedures are followed.

Paragraph (c)(3): THISPROVISION ONLY APPLIESAFTER JULY 18,
2006. Once in effect, thiswill require documented or certified dip resstance of
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any painted or coated structurd sted that an employee would walk on.

a After July 18, 2006, observe the following conditions. Doesthe Site
have any painted or coated stedd? If s, ask the stedl erector for
documentation or certification of dip resstance. Thiswould probably
be something the stedl erector would obtain from the steel fabricator
and/or paint manufacturer certifying the dip resstance of the paint.

Paragraph (d)(1): Plumbing-up.

a Look for plumbing-up equipment. Guy wires (sted cable) and
turnbuckles are generaly used to plumb structures. Check for proper
ingdlation -- see if the wire rope components (U clips) wereingaled
according to the manufacturers requirements.

Paragraph (e)(1)(i) (generd prohibition againgt using bundle packaging and
drapping for hoisting): This hazard usudly occurs while unloading trucks, when
the metal decking bundles are tightly packed together and the rigging is difficult
to attach and the end of the bundle is lifted with the bundles banding straps.

a AsK the sted! erector or observe if these straps are marked as
approved for lifting.

Paragraph (e)(1)(iii)-(iv)(requirements for landing meta decking bundles).
Generdly, the competent person (foreman) will layout specific locations for the
placement of bundles of decking for the ease of inddlation.

a Look for metal decking landed on joists. Climb the ladder and ensure
that bridging isingtdled and dl joist ends are attached. Check the
placement of the decking bundles. Refer to 81926.757(e)(4) for
Specific requirements.

b. Look for meta decking landed on solid web framing members. Check
placement and support of bundles.

Paragraph (€)(2): Roof and floor holes and openings.
a Look for any “decking holes’ and “openings’ on the site. Framed
openings in meta decking must have structurd members turned down.

Any openings (as defined in the standard) that do exist because of
congtructibility or design constraints must be covered or employees
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8.

protected by fal protection [.760(a)(1)].

Paragraph (€)(3): Coversfor roof and floor openings. Look for any covers
onthedte. If coversexid:

a Arethey secured?
b. Arethey painted, or marked visbly with “HOLE” or “COVER"?

COLUMN ANCHORAGE - §1926.755.

1.

Paragraph () contains requirements to ensure that columns remain stable
during the erection process.

Paragraph (a)(1) requires 4 anchor rods/bolts on al columns. However, this
requirement does not include posts. The standard defines these terms as
follows: A column isaload-carrying vertica member thet is part of the primary
skeletd framing sysem. A pogt isadructurd member with alongitudind axis
that is essentidly verticd, that: (1) isaxidly loaded (aload presses down on the
top end) and weighs 300 pounds or less, or (2) is not axidly loaded, but is
laterdly restrained by the above member. Poststypicaly support sair landings,
wall framing, mezzanines and other Structures.

a Determine whether a verticd member isa column. If itis, check if it
has the required 4 anchor rods/bolts. Remember that a post can have
lessthan 4.

Paragraph (a)(2) requires that columns be able to withstand a specified load.

a Check for unusudly smdl bolts, insufficient length or fallure.
b. Reguest documentation of the design criteria from the contractor.

Paragraph (a)(3) isintended to ensure that the column is properly set.

a If leveling nuts are used, make sure the weight of the column restson dl
4nuts. If shimsare used, ook for loose shims or instances where only
afew shims are supporting the load.

Paragraph (8)(4) requires that a competent person evaluate the columnsto
determine whether guying or bracing is needed. If guying or bracing is needed,
it must be provided. All columns need to be evauated; in some ingtances the 4
anchor bolts/rods may not provide sufficient stability.
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a Ask the contractor who their competent person is and ask the
competent person if and how this evauation was performed.

6. Paragraph (b) requiresthat al anchor bolt/rod repairs be approved by the
project structural engineer of record and that al such repairs be communicated
inwriting to the stedl erector.

a Ask for acopy of the notification when it is suspected that anchorage
bolts/'rods have been damaged, repaired, replaced or field-modified.

G. BEAMS AND COLUMNS - §1926.756.

1 Paragraph (c)(1): Double connections at columns and /or at beam webs over
columns.

a Ask the stedl erector’ s representative/competent person if the
sructure' s design includes double connections at columns and/or beam
webs over columns. If the answer isyes, you should observe the
double connection operation.

b. Ask the employer the following questions on how the connectors are
being protected during this type operation:

(1) Arethe connectors able to maintain at least 1-bolt and nut at least
wrench tight a a common connection hole a dl times? Among the
ways of doing this are to use clipped end connections or staggered
connections.

(2) If not, isthe erector using seets or equivaent connection devices
that were supplied with the member?

(3) If asedt or equivadent deviceis used, isit attached to both the
supporting member and the first member before the nuts on the shared
bolts are removed?

(4) If aseat or equivalent deviceis used, hasit been adequately bolted
or welded to both a supporting member and the first member before
the nuts on the shared bolts are removed to make the double
connection?

2. Paragraph (d): Column splices.
a If aneed arisesto determine if column splices were desgned to resst a

minimum eccentric gravity load of 300 pounds located 18 inches from
the extreme outer face of the column in each direction & the top of the
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column shaft, ask the project structura engineer of record.

b. The perimeter columns must extend a minium of 48 inches above the
finish floor and have holes or other devices attached to them at 42 - 45
inches above the finish floor (and dso a the mid-point) to permit the
ingalation of perimeter safety cables. If this requirement is not met,
and the employer daims that congructibility does not alow mesting the
requirement, ask the employer why constructibility does not dlow this
and what the employer is doing in the mean time to provide protection
to the employees exposed to the perimeter.

OPEN WEB STEEL JOISTS - §1926.757.

Some of the most serious risks facing the ironworker are encountered during the
erection of open web sed joists, particularly from landing loads on unbridged joists and
improperly placing loads on joigts.

1 Questions to ask the stedl erector and the ironworkers with regard to stedl
joids:.

a What type of joigs are you ingaling?

b. What' sthe dlevation?

C. Areyou ingdling joigtsin bays? If so, how many joists per bay and
how many bays?

d. What are the spans of the joists and are there different types of joists
being ingaled?

e Areyou familiar with the Stedl Joist Indtitute and/or OSHA's
requirements for the safe ingtdlation of sted joids?

f. Can | seethe sted erection drawings and can you explain the joist
pattern?

s} Areyou following a site specific erection plan? If so, may | seea
copy?

h How are you bracing/bridging the joists? Diagond and/or horizontal ?

I. What bridging is required? What type of bridging is being used?

B When isthe erection bridging ingaled and by whom isit ingtalled?

k How much and what type of erection bridging is required by the plans?

I At what point during the ingdlation processis the erection bridging
ingtdled?

m. Isal the erection bridging designated in the drawings being ingtdled? If
not, why not?

n How are you lifting the joists?

0. What are the qualifications of the crane operator?
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CC.

dd.

How are the joigtsrigged? Isaqudified rigger being used?

Is the erection bridging ingtalled before or after releasing the joist from
the crane?

How are the joists released from the crane? (Open hooks? Remote
release? Ironworker walks the joists? From an aerid lift?)

Arethe joist connections bolted or welded? If welded, do welds meet
the standard’ s requirements [.757(b)] ?

Arejoigtsin bays of 40 feet or more bolted? If not, why not? If the
employer damsthat congtructibility does not dlow fidd-bolting, ask its
basis for making thet daim.

What type of fal protection is being used during jois ingtdlation and
during the ingalation of erection bridging?

Areyou setting joigts in tandem?

How are you securing your joidts - are both sides of the seat at one end
of the joist secured?

Have there been any stability problems? Problems with anchor bolts or
wall pockets?

Have there been any change orders? May | see the changelog (if
kept)?

Areyou field bolting your joists a the columns?

Arethe columns framed in & least two directions?

When landing joists, how are you securing them againgt accidentd
displacement?

What kind of bridging terminus points are you usng? Please identify
them.

Areyou placing any loads on the joigs? If so, what are they (eg.,
bundles of bridging or deck or joists)? How much load is being placed
on the joists and across how many joistsis the load spread?

SYSTEMS-ENGINEERED METAL BUILDINGS - §1926.758.

1.

When performing an ingpection on a systems-engineered metd building, be
aware that al the requirementsin subpart R apply to these structures except for
§1926.755 (column anchorage) and 81926.757 (stedl joist erection).

a
b.

Check column base plates for four anchor bolts/rods [8.758(b)]

Check for any double connections on the structure and ensure that
ether a seat or smilar connection device is being used for double
connections.

If joists are being ingtalled, observe the operation to ensure that joists
are fully bolted or welded prior to release of the hoigting cable, alowing

3-18



an employee on the joists or placing any congruction load on thejoidt.

J. FALLING OBJECT PROTECTION - §1926.759.

1 Under paragraph (b), when it is necessary to have work performed below on-
going sted erection activities (other than hoisting), effective overhead protection
must be provided to those workers to prevent injuries from faling objects.

2. If this protection is not provided, work by other tradesis not to be permitted
below sted erection work -- the controlling contractor must ingtitute measures
to keep employees out of the area below the stedl erection activities.

a

b.

Check the gite for unsecured materials, tools and equipment that are not
inuse [8.759(a)].

If you see workers below where stedl erection activities are being
performed, ask some of the employeesif they know of any tools or
other materidsthat have fdlen from the worksite above. If they have,
look into what faling hazards are present and what has and is being
done to protect the employees.

K. FALL PROTECTION - §1926.760.

1 Paragraph (8): Thefirg thing that needs to be determined isif the activity is
covered by Subpart R (see §1926.750(b)) or by Subpart M.

a

Ask the generd contractor about their fall protection program and what
they require their subcontractorsto follow. Then ask the erectors.
Check to seeif the employers are effectively communicating and
enforcing the standard. If the erector alows employeesto work
unprotected between 15 and 30 feet, make sure that the unprotected
workers meet the connector definition or are working on the leading
edge of a decking operation in a CDZ (see definitions of connector,
leading edge, and controlled decking zone).

Egtablish by observation and asking employees the following:

(1) What fdl protection sysem are you usng?

(2) Who are the connectors? (Note: Come-a-longs and chain-falls are
not hoisting equipment, so employees cannot be considered connectors
smply on the basis of usng these to move sted into place)

(3) How often do you ingpect your fal protection equipment?
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(4) For decking operations between 15 and 30 feet/2 Stories, are you
using fdl protection or CDZs?

(5) Areal employees over 30feet/2 stories protected by conventional
fdl protection?

2. Paragraph (c): Controlled decking zone

a If the employer isusing a CDZ between 15 and 30 feet/2 Sories,
observe the operation to determine if the employer is complying with
the requirements of §1926.760(c).

b. Physcdly ingpect CDZ from outside the zone if possble. Measure the
sze and ask employees working in the zone about their training and
what activities are performed in the zone,

3. Paragraph (a)(2): Perimeter cables
a Look at the perimeter cables. Do they meet the criteria of
§1926.502(g)? Are the perimeter cables being ingtalled as soon asthe
metal decking is completed?

TRAINING - 81926.761.

Section 1926.761 supplements 81926.21(b)(2) training requirements. Failureto train
on hazards not covered by this section should be cited under §1926.21(b)(2) (for
example: training on faling objects, bolting, impaement hazards from rebar). Subpart R
does not require a certification that training has been conducted.

1. Employees must be provided the training prior to exposure to the hazard.

a Ask the employer whether it trained the employees or relied on athird-
party trainer. If athird-party trainer was used, ask how the employer
determined that the training meets the standard.

b. Subpart R does not include atesting requirement. However, an
effective training program necessaxily involves some means of
determining whether the ingtruction was understood. Ask the employer
how it makes this determination (this can be done in avariety of ways,
such asformd ord, or written tests, observation, or through
discusson). Also, ask employees about their training.

2. Section (8): Requires that dl training required by this section be provided by a
quaified person.
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A qudified person, is defined in 81926.751 as one who by possession of a
recognized degree, certificate, or professond standing, or by extensve
knowledge, training, and experience has successfully demonstrated the ability to
solve or resolve problems relating to the subject matter, the work, or the
project.
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CHAPTER 4.
QUESTIONS AND ANSWERS

Note: Severd questions and answers that gppeared in the draft verson of this directive have
been removed pending further consderation.

GENERAL GUIDANCE

Question 1:  What isthe effective date of the standard?

Answer: The effective date for the fina rule has been changed to January 18, 2002. Note dso
that the effective date of 81926.754(c)(3)(dip resstance requirement for coated skeleta
sructura stedl) is uly 18, 2006.

NOTE: The Agency will not conduct general schedule ingpections of stedl erection until March
18, 2002.

For more information on how the new standard will be phased-in, see Question and Answer 2
below.

Question 2: On February 1, 2002, a contractor receives the columns at the site to be
erected. They have only 2 anchor bolts, and column splice locations do not meet the
standard’s requirements. The design and/or fabrication of these columns was done
prior to the new effective date (January 18, 2002) of the final rule. Isthe contractor
required to comply with 81926.755 (a)(1)(requirement for 4 anchor bolts) and
81926.756(d) (requirement for column splice height)?

Answer: In two Stuations the component requirements (provisions that address the safety of
certain sructurd members) of the find rule will not be applied: (1) where the building permit
was obtained prior to January 18, 2001, or (2) where stedl erection began on or before
September 16, 2001 (see volume 66 of the Federal Register, page 37137-37139). Steel
erection begins when a sted erection activity covered by the sandard begins.

In this scenario, the answer depends on when the building permit was obtained and when stedl
erection began. If the building permit was obtained before January 18, 2001 (the date the fina
rule was published), these component requirements would not be applied to these columns. If
stedl erection began on or before September 16, 2001, the component requirements would not
apply, irrespective of when the building permit was obtained. Otherwise, the requirements
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For bridge congtruction, OSHA will exempt a bridge project from the component requirements
of the new sted erection standard if: (1) the project has a contract date before January 18,
2001; or (2) sted erection began on or before September 16, 2001.

Question 3: Which provisionsin the standard are considered “ component
requirements’ ?

Answer: A number of provisonsin the find rule address the safety of certain structura
components. These provisons contain design requirements for these componentsto help
ensure that the structure can be erected safely. For example, there are provisions that prohibit
shear connectors on members before they are erected (81926.754(c)(1)(i)); require all
columns to be anchored by a minimum of 4 anchor bolts, which must meet specified strength
requirements (81926.755(a)) (there is a comparable requirement for systems-engineered metal
buildings, §1926.758(b)); set requirements for double connections (81926.756(c)(1)) (thereis
a comparable requirement for systems-engineered meta buildings 81926.758(€)); require
column splices to be at a specified height and meet a strength requirement (81926.756(d));
require perimeter columns to have holes or other devices for perimeter safety cables
(81926.756(€)); in some ingtances require avertical stabilizer plate to stabilize stedl joists
(81926.757(a)(1)(i)); require certain joists to be strong enough to alow one employee to
release the hoisting cable without the need for erection bridging (81926.757(a)(3)), and require
certain joists to be fabricated to alow for field bolting during erection (81926.757(8)(8)(i)).

SECTION 1926.750-SCOPE.

Question 4(a): The structural steel and decking has been completed on floor 4.
Structural stedl isbeing erected for floor 6. Istheinstallation of an item listed only in
81926.750(b)(2) on floor 4 considered stedl erection?

Answer: No. Theactivitieslisted in 81926.750(b)(1) are covered by the stlandard. The
activities listed in 81926.750(b)(2) are covered by the standard only if they areingtaled “ during
and are apart of” sted erection activitiesliged in (b)(2).

In this scenario no (b)(1) activities are taking place on the 4™ floor, the ongoing stedl erection
activities have progressed to the 6™ floor, and the ingtalation of the (b)(2) item is not part of the
work on floor 6. Thework on floor 4 is not covered by Subpart R.

Question 4(b): Some structural steel work (listed in (b)(1)) istaking place in the
northeast corner of floor 5. In the southwest corner of floor 5, some work listed in
(b)(2) istaking place. Istheinstallation of the (b)(2) item covered by subpart R?

Answer: No. Aslong asthe 81926.750(b)(1) activities can proceed irrespective of the
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progress on the 81926.750(b)(2) activities, the (b)(2) activities are excluded from coverage
under Subpart R.

Question 5: When a tank isto be supported by a structure that falls under the scope
of Subpart R, does construction of the tank also fall within the scope of Subpart R?

Answer: No. 1926.750(a) excludes tank construction from the scope of Subpart R. It is
excluded becauseit is consdered to be a speciadized industry based upon its unique use of
cylindrical congtruction techniques. The condtruction of the tank itself would not be sted
erection even though the structure supporting the tank is covered by subpart R.

Question 6: When installing an integrated metal roof decking system, which includes
the metal banding, insulation, and screw down clips, is the entire process considered
steel erection?

Answer: Y es. These operations take place in a repeating sequence of steps. Once the banding
isin place, arow of insulation is put down, meta decking islaid over it and then secured with
clips. The meta decking forms both the structural and weether-proofing roof surface. Working
from that completed row, the next row of insulation and decking is then ingtdled and the
process repeated across the building.

The ingtdlation of the metd roof decking is covered by subpart R under 1926.750(b)(1).
Because the metd banding, insulation and screw-down clips are ingdled “during and [ag] a
part of” the ingalation of the metal decking, these activities are covered by subpart R under
1926.750(b)(2).

Question 7: Isthe construction of a house framed with metal studs within subpart R?

Answer: No. Metd studs are not mentioned in 81926.750, and while the ingtdlation of
“gructurd sted” is covered, the definition of structura sted in §1926.751 includes metal studs
only where those suds are “integrated with the structurd sted framing of abuilding.” Since
such ahouse has no such structurd stedl framing, but smply the cold-formed metd studs, a
house framed with metal studs is not covered by subpart R. The use of one or severd hot-
formed I-beamsin such a structure would not condtitute “ structurd stedl framing” [emphasis
added)], so their use in such a house would not change the answer; subpart R would apply only
to the ingtdlation of the hot-formed I-beams.

Question 8: When would the installation of metal studs be covered by subpart R?

Answer: Theingdlation of meta studsis covered by subpart R when the studs are * integrated
with the structurd sted framing of abuilding.” For example, in some buildings, the skeletd
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frameis composed of hot-formed columns and beams. However, the filler walls and roof
structure, which are attached to that frame, are constructed with metal studs. In that case, the
ingtdlation of the metd studs are covered by subpart R.

Question 9: Istheinstallation of metal stairways, and the installation of an iron
fence and gate outside a completed building, considered “miscellaneous metals’ and
covered by subpart R?

Answver: Yes. Theactivitieslisted in 81926.750 (b)(1), which are covered by Subpart R,
include ingdling “miscellaneous metas, [and] ornamentd iron . .." Aniron fence and gate have
traditionaly been considered ornamental iron, and so are covered. Metd stairways have dso
traditionaly been considered miscellaneous metas and would be covered by the standard.

Question 10: Scenario: A prefabricated tank isinstalled on a pad. Thetank has
connection pointsfor a catwalk pre-installed by the manufacturer. The catwalk will
beinstalled by a crane crew after the tank isinstalled. Do the fall protection
requirements of Subpart R apply to the installation of the catwalk?

Answer: Yes, theingdlation of the catwak on a completed tank is covered by Subpart R.
Catwaks traditiondly have been consdered “miscellaneous metds.” The ingdlation of
miscellaneous metals are covered by Subpart R pursuant to 81926.750(b)(1). Therefore, fall
protection by use of aguardrail system, safety net system, persond fal arrest system,
positioning device system or fal restraint system is required by §1926.760 (a)(1) at heights
more than 15 feet above alower levdl.

Question 11: Subpart R does not apply to transmission towers. Some power lines are
supported with steel poles. Istheinstallation of these steel poles covered by subpart
R?

Answer: No. Although such poles are not “towers,” 1926 Subpart VV (Power Transmission
and Digtribution) is amore specificaly applicable standard. Under 1926.950(a), Subpart V
appliesto “the congtruction of dectric transmisson and distribution lines and equipment.”
“Equipment” is defined in 81926.960(s) as including “fittings, devices, appliances, fixtures,
goparatus, and the like, used as part of, or in connection with, an eectrica power transmisson
and digtribution system, or communication systems.” Sted poles used to support power lines
meet this definition. Therefore, the ingtalation of these polesis covered by 1926 Subpart V, not
Subpart R.

SECTION 1927.752-SITE LAY OUT, SITE-SPECIFIC ERECTION PLAN AND
CONSTRUCTION SEQUENCE.




Question 12: Before any steel erection begins, who isresponsible for performing the
test to determine whether the concrete has cured to 75% of the intended minimum
compressive design strength or cured enough so that it can support the loads imposed
during steel erection?

Answer: The controlling contractor must ensure that written notification is given to the sted
erector that the concrete has cured to the level required by the standard. The standard does not
require any specific entity to perform the test. The choice of who will do the tes is|éeft to the
controlling contractor. Sinceit is the controlling contractor’ s respongbility to ensure that the
notification is given to the sted erector, the controlling contractor must select an entity that has
the expertise to perform the test. The controlling contractor may do the test itsdf if it hasthe
expertiseto do so. In the preamble of the final rule (page 5206), OSHA dated:

In the proposed rule, the controlling contractor would have had to provide the ASTM test results
to the steel erector. Thefinal rule has been changed to reflect that the controlling contractor
must ensure that the test results are provided to the steel erector. Thisrephrasing will allow the
controlling contractor to have a contractor familiar with the ASTM test methods perform the test
and provide theresultsto the steel erector.

Question 13: Can the controlling contractor contract with subcontractorsto perform
the work required by 81926.752(a)? If so, isthe controlling contractor still
responsible for these duties after subcontracting them out?

Answer: Under §1926.752 (a), the controlling contractor “shall ensure that the stedl erector is
provided” with written notification that the concrete has cured to the specified degree. While
the controlling contractor may contract with subcontractors to do the requisite tests and provide
the written notification, the controlling contractor remains respongble for ensuring thet the
subcontractor does that work. If the subcontractor failsto do the test and provide the
notification, the controlling contractor may be cited for aviolation under 81926.752(a).

Question 14: Section 1926.752(a)(1) requiresthe controlling contractor to ensure that
the steel erector is provided with written notifications that the concrete and masonry
meet certain specified strength requirements. To what extent isthe controlling
contractor responsible for the accuracy of the strength assessmentsin the written
notifications?

Answer: Asexplained in Q& A #12, the controlling contractor can choose to ether: (1) conduct
the testsitsdlf, if it has the expertise to do so; or (2) select an entity that has the expertise to do
thetest. If the controlling contractor does the tests itsdlf, it is responsible for the accuracy of the
tests.
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If the controlling contractor selects someone eseto do the tedts, it is responsible for exercising
reasonable care in the selection of the testing entity. Aslong asit has a reasonable basis for
believing that the testing entity is competent and capable of doing the work, and the controlling
contractor has no actual knowledge that the tests results are wrong, erroneous test results will
not congtitute a violation of 1926.752(a).

Question 15: Section 1926.752(a)(1) and (b) require that an appropriate ASTM
standard test method be used to determine that field-cured concrete/mortar testing
samples have attained 75% of the intended minimum compressive strength or
sufficient strength to support loads imposed during steel erection before that erection
begins. Can | rely on curetimeinstead of doing such atest?

Answer: No. The standard does not provide that cure time may be used instead of the ASTM
test. Because of the many factors that influence cure rates (temperature, humidity, ingredient
ratios, etc.), curetimeis an unreliable means of ng how much the concrete has cured.

Question 16(a): Doesthe written notification from the controlling contractor to the
steel erector about concrete footings, etc. in 81926.752(a) and (b) have to be
maintained on site?

Answer:  Once the written notification is given to the erector, there is no requirement that it be
maintained &t the Ste.

Question 16(b): Doesthe anchor bolt repair, replacement or field-modification
approval from the Structural Engineer of Record (SER) required by 81926.755(b)(1)
have to be maintained on site?

Answer: No. Where an anchor bolt repair, replacement or field-modification is made,
§1926.752(8)(2) requires that the controlling contractor ensure that the steel erector is
provided with written notification that the requirementsin 81926.755(b) were met. Section
1926.755(b)(1) requiresthat, prior to erection, the repair, replacement or field-modification
must be approved by the SER. Once the written notification is given to the erector under
§1926.752(a)(2), there is no requirement that it be maintained at the Ste. Also, thereisno
requirement that a record of the SER’s gpprova be maintained at the Site.

SECTION 1926.753-HOISTING AND RIGGING.

Question 17: Section 1926.753(e)(4) requires the members berigged at least 7 feet
apart on a multiple lift rigging assembly (Christmastreerig). If they arerigged 7'
apart and the connector needs to slacken the line to unhook the lower beam, the beam
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above now haslessthan 7' of clearance. Doesa 7' clearance need to be maintained at
all times?

Answer: No. The 7 feet specificaly refers to the distance as rigged.

Question 18: Doesthe standard permit a qualified rigger to design and assemble a
“multiplelift rigging” assembly on the jobsite by mixing components from onerigging
supplier or by mixing components from several rigging suppliers?

Answer: Yes In 81926.751, “Multiple lift rigging” is defined as “arigging assembly
manufactured by wire rope rigging suppliers. .. .” The use of the plurd “suppliers’ reflects that
an assambly may be made from components from more than one manufacturer. Thisisaso
reflected in the fact that 81926.753(e)(2) alows a qudified rigger to certify the capacity of an
assembly instead of a manufacturer: “ Components of the multiple lift rigging assembly shdl be
gpecificaly designed and assembled with a maximum capacity for tota assembly and for each
individua attachment point. This capacity, certified by the manufacturer or aqualified rigger,
ghall be based on the manufacturer’ s specifications with a5 to 1 safety factor for dl
components.” [Emphasis added].

The preamble to the find rule aso shows that an assembly may be ether put together from
separately produced manufactured components, or obtained as a Single, manufactured unit:
“[t]he rigging must be certified by the qualified rigger who assembles it or the manufacturer who
provides the entire assembly to ensure that the assembly can support thewholeload . . . .”
(Volume 66 of the Federd Regigter at page 5211). The provision, then, permits aqualified
rigger to assemble the multiple lift rigging from manufactured components. These may be from
ether asngle or multiple suppliers.

Question 19: How often must the multiple lift rigging assembly be inspected?

Answer: In §1926.753(c)(2), the standard requires a quaified rigger to ingpect the rigging
before every shift in accordance with 81926.251, Rigging equipment for material handling.
Additiona inspections of the rigging assembly where service conditions warrant are required
under 81926.251(a)(6).

Question 20: Section 1926.753(c)(1)(i) requires a pre-shift visual inspection of cranes
to be done by a competent person. Section 1926.753(c)(1)(iv) statesthat “the [crane]
operator shall be responsible for those operations under the operator’ s direct control.
Whenever thereis any doubt as to safety, the operator shall have the authority to stop
and refuse to handle loads until safety has been assured.”

Scenario: Thecraneisrented, and the operator is supplied by the crane rental
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company. The steel erector designates the operator as the competent person for
purposes of the pre-shift inspection requirements. I sthe steel erector still responsible
for compliance with the pre-shift inspection requirements? | sthe steel erector
responsible for crane operations under the direct control of the operator?

Answer: Under 81926.750(a), “the requirements of [subpart R] apply to employers engaged in
stedl erection unless otherwise specified.” Section 1926.753 (¢)(1)(iv) specifies the operator as
responsible for operations that are “ under the operator’ s direct control.” However, those are
only operations involving the actuad operation of the crane.

While an operator may be designated as a competent person for purposes of the pre-shift
ingpection, §1926.753(c)(1)(i) does not specify who is responsible for compliance with the
pre-shift ingpection requirements. Therefore, a designation by the sted erector of the crane
owner’ s operator as the competent person would not absolve the stedl erector of responsibility
for making sure that the pre-shift ingpection was done (Note, though, that the sted erector is
not expected to have the same level of expertise regarding those inspections as elther the crane
owner or the competent person).

Question 21: Does 81926.753(€) permit beams of different sizesto beliftedin a
multiple lift?

Ansver: Yes.

Question 22: Section 1926.753(€e)(2) requires that the capacity of each multiple lift
rigging component and the total assembly be certified by the manufacturer or
qualified rigger. Does that certification have to bein writing?

Answer: Yes, acetificaion isawritten document.

SECTION 1926.754-STRUCTURAL STEEL ASSEMBLY .

Question 23: Section 1926.754 (b)(3) requires a “ fully planked or decked floor or
nets’” within two stories or 30 feet, whichever isless. Can an employer’srequirement
that workers be protected by fall arrest equipment at all times above 15 feet (or less)
take the place of nets and temporary floors?

Answer: Yes. Where an employer establishes, communicates and enforces a requirement to
be protected by fal arrest equipment at al times above 15 feet (or less), the failure to comply
with §1926.754(b)(3) is considered ade minimis violation and will not be cited.

Question 24: Prior to installation of a bridge girder, a contractor welds a limited
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number of shear connectors (the minimum needed for a fall protection system) on the
top flange of the girder. Each shear connector is encapsulated by a split collar, a tee
joint and line post/anchor post (or around pipe). These are designed to serve as
supportsfor horizontal lifelinesin afall protection system. Isthisa violation of
§1926.754(c)(1)(i)?

Answer: In this scenario, the spacing and height requirements for the supports would essentidly
eliminate the tripping hazards. Since the shear studs will be encapsulated by afal protection
anchor device, prior to the beam being erected, the provision in 81926.754(c)(1)(i) regarding
shear connectors does not apply. Section 1926.753(c)(1)(i) does not apply when: (1) the
shear connector studs are encapsulated by the line post or anchor post prior to erecting the
member; and (2) the encapsulated studs serve as an integra part of the fall protection system's
fixed anchor point.

Question 25: | have beams with shop-installed shear connectors at 20 feet. If the
employer requiresthe use of fall protection for all workers, including connectors and
deckers, would the presence of the shop-installed shear connectors on these beams still
be a violation under 1926.754(c)(1)?

Answer: No. If an employer requiresthat al workers, including those engaged in connecting
and in decking (aswell as deckersin a CDZ), be protected from fdls by conventiond fall
protection, then the failure to meet the requirements of §1926.754(c)(1) would be considered
de minimis and no citation would be issued.

Question 26: If aroof voidis 11 inches by 25 feet, doesit need to be covered for steel
erection purposes (81926.754(e)(3) and definition of “ opening”).

Answer: No. The definition of “opening” in 81926.751 refersto agap or void whose least
dimension is 12 inches (30.5 cm) or more. Thusaroof void whose least dimension is 11 inches
would not be an “opening” under subpart R and would not need to be covered during stedl
erection. Note that this void istoo large to be consdered a* decking hole” (aterm that isaso
defined in §1926.751) under subpart R since its greatest dimenson is more than 12 inches

Question 27: 1s81926.754(b)(3)(fully planked floor or nets) a form of interior fall
protection?

Answer: This provison requires that fully planked or decked floors or nets be maintained
within two stories or 30 feet, whichever isless. Use of nets to meet the provison would provide
interior fal protection. Use of decked floors does not provide the equivaent of fal protection
(such floors do limit interior fall distances as workers ascend to or descend from their work
locations).



VI.

VII.

Question 28: Are bundle packaging and strapping that have been designed for
hoisting purposes marked accordingly? If not, who is responsible under
81926.754(e)(1)(i) for determining whether they are designed for hoisting? How is this
determination to be made?

Answer: Under 81926.754(e)(1)(i), employers engaged in stedl erection are responsible for
ensuring that bundle packaging and strapping, if used for hoisting, are specificaly desgned for
hoisting purposes. Some manufacturers design meta decking bundle packaging and strapping,
applied at the factory to keep bundles together, to be used as alifting device. However,
subpart R does not require that they be so marked. We are not aware that the manufacturers
mark these bundles uniformly or consstently.

When bundle packaging/strapping is used for hoisting, it is consdered rigging. Under
§1926.753(c)(2), aqualified rigger must inspect therigging prior to each shift in accordance
with 81926.251. Therefore, the employer would use a qudified rigger in making this
determination.

SECTION 1926.755-COLUMN ANCHORAGE.

Question 29: To make a field repair to an anchor rod (anchor bolt), must there be a
written order from the project’s engineer of record?

Answer: Section 1926.755(b)(1) prohibits such repairs “without the gpprova of the project
structura engineer of record.” While the standard requires gpprovd, it does not require the
goprovd to be in writing.

Question 30: Therequirementsin 81926.755(b) apply to the “ repair, replacement or
field modification of anchor rods (anchor bolts).” 1shitting an anchor bolt with a
hammer to lineit up with the base plate holes considered a modification?

Answver: Generdly, hitting an anchor bolt with a hammer to line it up with the base plate holes
would not be congdered amodification, Since those minor adjustments do not normally affect
the structura integrity of the rod or the concrete. However, unbending a bolt is consdered a
modification snce that will weeken it.

SECTION 1926.757-OPEN WEB STEEL JOISTS.

Question 31: Isit acceptable to use a forklift to raise and set in place roof joists?

Answer: Yes. Itisacceptableto use aforklift to raise and set joistsin sted erection provided
al the necessary safety requirements for landing and placing loads contained in 81926.757(€)
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are followed. In addition, the employer must comply with the requirements of §1926.602
- Materia handling equipment - for the use and operation of the forklift equipment itself.

Question 32: Section 1926.757(a)(3) requires. “where steel joists at or near columns
gpan 60 feet or less, the joist shall be designed with sufficient strength to allow one
employee to release the hoisting cable without the need for erection bridging.” Joi st
manufacturers have stated that, for some lengths, there are no existing joist designs
that would provide the necessary stability (even with the stabilizer plate). These are
primarily joistsin the 55-60 foot length range. The manufacturers state that it will
take a period of time to develop a formula, build the formula into the design of these
joists and have the joists manufactured for usein construction. How will OSHA
enforce this provision during this period?

[Note: On July 18, 2004 CPL 02-01-040 was issued, and the current enforcement policy
can be found at the following url:
http://www.osha.gov/pls/oshaweb/owadisp.show _document?p table=DIRECTIVES&p i

d=3145
Question 33: Isinstallation of “erection bridging” considered connecting?
Answer: Yes.

Question 34: If workersare on a one story building that is 20' tall (top of steel) and
thejoistsrequire horizontal bridging, isfall protection isrequired for employees
installing this bridging?

Answer: Normally, yes. Fall protection by use of a guardrail system, safety net system,
personal fall arrest system, positioning device system or fall restraint system is required
by §1926.760 (a)(1) to be provided at heights more than 15 feet above alower level. The
requirements in 81926.760(a)(1) apply irrespective of whether the building is single or
multistory. The connector exception will not normally apply in situations like this.
Horizontal bridging is not erection bridging. These workers typically will not be working
with hoisting equipment when installing horizontal bridging. So, employees installing
horizontal bridging at a height of 20 feet, on a single story building, working without
hoisting equipment, would be required to have fall protection in accordance with
§81926.760(a)(1).

Question 35: Section 1926.757(c)(2) requiresthat joists over 60 feet be attached in
accordance with 81926.757(b). Section 1926.757(b) allows either bolting or welding
of thejoist ends. However, 81926.757(a)(8) requiresthat all joists over 40 feet be
bolted (with an exception for constructibility). Do these provisions conflict?
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Answer: No. Section 1926.757(b)(2) refersto the final connection of the member;
81926.757(9)(8) refersto the initia connection of the member. They work together asfollows:

Under 81926.757(c)(2), there are severd requirements that must be met before the
hoisting cables can be released from these joists. One of these requirementsis that the
joist be attached as specified in 81926.757(b)(2). Under that provision, the find
connection can be either abolted or welded connection.

In contrast, 81926.757(a)(8) refers to the initid connection of certain members. Under
this provision, these members must beinitidly bolted (unless congtructability does not
dlow). However, the find connection can be either bolted or welded.  Theinitid
bolting istypicaly done with an erection bolt, which would ether be replaced with a
high-strength bolt for the fina connection or the final connection would be welded.

S0, §1926.757(c)(2)’ s requirement that joists over 60 feet be attached in accordance
with 81926.757(b) means that there must be afina connection -- whether bolted or
welded -- that meets the §1926.757(b) requirements before the hoisting cable is
released. While these joists had to be initidly bolted, the find connection could be
ether by bolting or welding.

Question 36(a): Section 1926.757(c)(3) and (d) contain requirements that refer to
Table A (Erection Bridging for Short Span Joists) and Table B (Erection Bridging for
Long Span Joists). How do | read these tables?

Answer: Joigts are manufactured in avariety of types and lengths. Some types need no
erection bridging a any length. Other types need bridging if they are acertain length or greater.

Each table has two columns. The left-hand column, titled “ Joist,” identifies specific types of
joigts. Theright-hand column, titled “ Span,” indicates a what length erection bridging is
required. Many of the joists have “NM” (for “not mandatory”) marked in the Span column.
That means that the type of joist designated does not require erection bridging, irrespective of
itslength. (NOTE: the definition of “NM” printed in the Tablesis incorrect -- it says
“NM=diagond bolted bridging not mandatory for joists under 40 feet.” The clause “for joists
under 40 feet” was mistakenly taken from the proposed rule, and was not supposed to be
included in the find rule. Please disregard that clause; it will be removed in later printings).

Other joigts have numbers marked in the Span column. For example, in Table A, Joist 12K1
has “23-0" marked in the Span column. That meansthat 12K1 joists that are 23 feet 0 inches
in length or longer require erection bridging. Shorter lengths of thistype of joist do not require
erection bridging.
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In Table B, joist 32LHO6 has “47-0 through 60-0" in the Span column. That means that
32LHO6 joists 47 feet long, up through 60 feet long, require erection bridging.

Alsoin Table B, joist 32LH09 has“NM through 60-0" in the Span column. That means that
erection bridging is not required for lengths through 60 feet. However, lengths over 60 feet O
inches do require erection bridging.

Onceit is determined that erection bridging is required, the erection bridging must be ingtdled in
accordance with 81926.757(d).

Questions 36(b): Section 1926.757(c)(3) statesthat, “[o]n steel joists that do not
require erection bridging under Tables A and B, only one employee shall be allowed
on thejoist until all bridging isinstalled and anchored.” If ajoist does not require
erection bridging under the Tables, what bridging isrequired under this provision
before allowing additional employees on the joist?

Answer: Under this provison, if agted joist does not require erection bridging (bolted diagona
bridging) under §1926.757(c)(3), bridging that is caled for in the erection drawings must be
ingtdled prior to additiond employees going out on thejoist. Thisincludes any horizonta
bridging or bolted diagond bridging that is specified in the drawings.

Question 37: Section 1926.757(a)(6) requiresthat, “[w]hen steel joists are landed on a
structure, they shall be secured to prevent unintentional displacement prior to
installation.” Do all joists remaining in a bundle have to be re-secured each time a
joist isremoved to be installed?

Answer: Inthe preamble to the fina rule, OSHA sated that this provison:

“ addresses the hazard that arises when a single steel joist or a bundle of joists are placed on the
structure and then left unattended and unattached. . . [ T] he bundles must remain intact prior to
installation until the time comes for themto be set. This paragraph also prevents those
ironworkers who are shaking out thefiller joists from getting too far ahead of those workers
welding the joists, a practice that leaves many joists placed but unattached. Paragraph (b)(3)
of thissection . . . requiresthat at least one end of each steel joist be attached immediately upon
placement initsfinal erection position and before additional joists are placed. Another example
of a situation addressed by this paragraph isif the exact dimensions of a piece of mechanical
equipment to be installed in the decking are not known. A common practice, when this occurs,
isto leave a joist unattached until the dimension is known. This paragraph requires such a joist
to be secured . . .pending itsfinal attachment.” (Volume 66 of the Federal Register at page 5231).

The joists remaining in the bundle do not have to be re-secured while workers are in the

process of removing them from the bundle and ingtdling them. However, if, for example, an
erector lands dl of the joist bundles for a section of abuilding and will not ingal the joists until
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VIII.

the following day, the joists must be secured to prevent unintentional displacement.

SECTION 1926.759-FALLING OBJECT PROTECTION.

Question 38: An 80 foot long beam has been initially connected, if ironworkersare
now bolting-up the beam, isthe controlling contractor required to protect (or bar)
operations under the beam in areas where the ironworkers are not working in
accordance with 81926.759(b)? For example, if an ironworker isworking at one end
of a beam bolting-up, and another is bolting-up the other end (80 feet away), do
operations below the middle of the beam have to be protected or barred?

Answer: As dated in the preamble to the find rule (page 5243), the intent of this provisonisto
protect employees from faling objects. If there are no tools or materias located at the middle
of the beam that could be displaced, then employees working below the middle of the beam
would not be subjected to the hazard of faling objects. In that case, protection/barring of
operations would not be required below the middle area of the beam.

SECTION 1926.760-FALL PROTECTION.

Question 39: Section 1926.760(c) says that employeesin a CDZ can work unprotected
up to 30 feet. However, in 1926.760(c)(1), it requires employees at the leading edge to
be protected from fall hazards of “more than two stories or 30 feet, whichever isless.”
At which height, 30 feet or two stories, is conventional fall protection required to be
used to protect deckers?

Answer: The answver depends on whether the building is single or multi-story, and, if multi-
story, whether two storiesislessthan 30 feet. Under paragraph 81926.760(c), a CDZ “may”
be established up to 30 feet and used as a substitute for fall protection required in 1926.760(a),
depending on certain prerequisites being met. Under 1926.760(c)(1), one of the prerequisites
for usang aCDZ ingteed of fdl protection as high as 30 feet isthat, if the building is multi-gtory,
two stories must be 30 feet. Otherwise, where two stories are less than 30 feet, the CDZ may
be used as a subdtitute for fal protection only up to two stories. In asingle story structure, the
prerequisite is automaticaly met -- the CDZ can be used as afal protection substitute up to 30
feet.

Question 40: Does some decking need to be in place for a CDZ to begin?
Answer: A CDZ can beimplemented in an areawhere metd decking is being ingalled and
forms the leading edge of the work surface. One or more paneswill normaly need to be

ingtaled before the control lineis erected. These panels can be ingtdled while workers are
positioned on ladders, eevated platforms, protected by conventiond fall protection, or
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otherwise protected from fdling.

Question 41: A CDZ isdefined as an area where certain work may take place
“without the use of guardrail systems, personal fall arrest systems, fall restraint
systems, or safety net systems...” Areemployeesrequired to use a positioning device
when working in a CDZ?

Answer: No. Positioning device systems, as defined in the standard, are systems used on
vertical surfaces, such aswadls or columns. In aCDZ, workers are ingtdling the horizontal
surface on which they will be standing and working. No mention was made of positioning
device systemsin the CDZ definition since (as defined) they are not to be used whileon a
horizonta surface.

Question 42: A connector initially connects one end of a beam. Do OSHA standards
allow the connector to then walk across the beam to connect the other end while the
beam remains suspended from the crane?

Answer: Yes, thispractice isdlowed in sted erection. At the time of the SENRAC
negotiations, it was a common industry practice to have the ironworker walk across the beam
whileit is till connected to the crane. Thisis evidenced by the American Nationd Standard
Ingtitute’ s 1989 consensus standard for Steel erection Safety Requirements (ANSI A10.13-
1989), section 9.2 and 9.4. Section 9.2 dates: “When connectors are working at the same
connecting point, they shal connect one end of the structurd member before going out to
connect the otherend . . .".

It isaso reflected in the Sted Joist Ingtitute’ s 1994 manua for sted joists, section 105A.2,,
which specificaly recognizes that two erectors may be on certain joigsif the joist is “sabilized
by the hoigting cables. . .” For example, in section 105 A. 2. (for LH and DLH seriesjoists), it
dates that “amaximum weight of two erectors shal be dlowed on any unbridged joigt if 1) the
joist is stabilized by the hoigting cable(s) . . .".

Inview of the industry history recognizing this as a safe practice, where a connector initidly
connects one end of abeam and then walks across to connect the other end while the beam
remains suspended from the crane, the violation of 1926.550 for being on a crane load is
considered de minimis and no citation will be issued.

Question 43: Does a connector have to be tied off above 15 feet while moving to an
initial beam connection location and while moving to or from subsequent beam
connection locations if the crane is busy getting the next piece?

Answer: No. The process of connecting includes moving on the sted to and from initial and
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subsequent points at which these connections are made.

Question 44: Under 81926.760 (c)(2), only those employeesinvolved in “leading edge
work” are allowed to have accessto the CDZ. Therule definesthe term *leading
edge’ but not “leading edge work.” What constitutes leading edge work in a CDZ?

Answer: InaCDZ, leading edge work consists of the placement and initid ingtalation (by
safety deck attachments, which typically are tack welds) of decking to create adeck. The
leading edge of the deck changes location asthis work progresses.

Question 45: At what height are connectors required to be protected from falls? Is
there a conflict between §81926.760(b)(1) and 1926.760(b)(3)?

Answer: Thereis not aconflict between §1926.760(b)(1) and 81926.760(b)(3). Section
1926.760(b)(3) requiresthat at al times between 15 and 30 feet, an employee must be
provided with fal protection equipment and be able to tie-off. This provison addresses
circumstances under which an employer must provide fal protection, wheress,
§1926.760(b)(1) addresses when an employee must use the fal protection equipment.

For clarification, under the requirements of 81926.760(b)(1), connectors working on asingle
story structure do not need to tie-off until they are above 30 feet Snce the 2-story criteria
would not apply. Furthermore, connectors working on a multi-story structure do not need to
tie-off until they are above 2 stories or 30 feet, whichever isless.

Question 46: Section 1926.760(c)(2) states that “accessto a CDZ shall be limited to
only those employees engaged in leading edge work.” Installation of perimeter fall
protection does not meet the standard’ s definition of leading edge work. Are workers
prohibited from installing perimeter fall protection in a CDZ?

Answer: Ingdlation of perimeter cablesinsde a CDZ will be consdered ade minimis violaion
of 1926.760(c)(2) where dl of the following conditions are met: (1) the workersingdling the
perimeter cables are protected by conventiona fall protection; (2) their work does not interfere
with the deckers, and (3) they have been trained on the hazards associated with decking. Ina
gtuation where al three conditions are met, the violation will be consdered de minimis and a
citation for that provison will not be issued

Question 47: Section 1926.760(c)(2) requires that accessto a CDZ be limited to those
engaged in leading edge work. Typically one crew lays down the metal decking and
another crew comes behind and tack welds the sheetsin place. Can thetack weld
work be donein a CDZ?
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Answer: Yes. Tack weding, if done for safety deck attachments, can be donein aCDZ.
Section 1926.760(c)(6) gives criteriafor performing safety deck attachmentsin the CDZ and
states that they shall be performed from the leading edge back. However, 1926.760(c)(7)
does not alow find deck attachments to be performed in aCDZ.

Question 48: Section 1926.760(c)(3) & Appendix D: The suggested examplein the
appendix states that “any other meansthat restricts access’ may be used instead of
control lines. What are some examples of other means?

Answer: Section 1926.760(c)(3) requires that the boundaries of the CDZ be marked “by the
use of control lines or the equivdent.” In aCDZ, the control line restricts access by visualy
warning employees of an unprotected area (66 FR 5247). Control lines can be made of rope,
wire, tape, or other equivdent materids, but they must clearly designate the CDZ. Examples of
other acceptable methods would be a perimeter wall, guardrail system, or even arestraint
system rigged so that non-leading edge workers could not accessthe area. In contrast, aline
painted on the floor would not be considered to be equivaent to control lines sinceit would be
less visble than a.contral line.

Question 49: When do perimeter cables have to be installed?

Answer: Section 1926.760(a)(2) requires perimeter safety cablesto be ingtdled in multi-story
gructures. Under this provison, they must be ingtalled “as soon as the metal decking has been
ingdled.” Employers may chooseto ingdl them earlier.

Question 50: Section 1926.760: Can controlling contractors require connectorsto tie
off between 15 and 30 feet?

Answer: Yes. The standard does not prohibit controlling contractors from imposing stricter
requirements than those in the standard.

Question 51: Section 1926.760(d)(2) states that “fall arrest system components shall
be used in fall restraint systems and shall conform to thecriteriain §1926.502. . .
either body belts or body harnesses shall be used in fall restraint systems.” Section
1926.502 prohibits the use of body belts. |sthis section internally inconsistent?

Answer: No. Section 1926.502(d) prohibits the use of body belts “as part of a persond fall
arest sysem.” A fdl restraint system, as defined in 81926.751, is a system that “ prevents the
user from fdling any distance” rather than arresting afal towards alower leve, it preventsit.
Therefore, body belts are permitted to be used in restraint systems.

Question 52: Section 1926.760(e) requires that fall protection provided by the steel
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erector remain in place after steel erection in that area has been completed to be used
by other trades only if the controlling contractor directs the steel erector to leave it
and inspects and accepts responsibility for it. What, if any, documentation does
OSHA require when the steel erector leaves and the fall protection isleft in place
under this provision?

Answer: No written documentation is required by the standard.

SECTION 1926.761-TRAINING.

Question 53: Can third-party training be used to comply with 81926.761? Can an
employer be cited for deficienciesin the third party training of employees?

Answer: Third party training can be used to comply with the requirements of §1926.761. The
preamble to this section states:

The employer can choose the provider, method, and frequency of training that is appropriate for
the employees being trained. The provider may be an outside, professional training organization
or other qualified entity, or the employer may devel op and conduct the training in-house
[Volume 66 Federal Register at page 5152 ].

The preamble aso states that “ the program must meet the requirements of this section,

and each employee must be provided the training prior to exposure to the hazard.” [same
Federad Register page as above]. It isthe responsibility of the employer to take reasonable
steps to assess the third party trainer’ s ability to adequately train the employees in accordance
with thissection. For example, discussing the curriculum and indructors: qudifications with the
third party trainer to determineif they were sufficient, coupled with evauating the employee' s
knowledge after completing the training, would be considered reasonable steps.

If athird party training program is deficient, and an employer failed to take reasonable stepsto
asessit, or used it knowing that it was deficient, the employer may be cited.

Question 54: Does a steel erector need to provide refresher training to its employees?
When would an employee have to be given additional training?

Answer: Thereis no specific requirement for scheduled retraining. However, where
technologies or techniques of sted erection have changed, resulting in new hazards, the
employee would have to be trained regarding the new technologies, techniques, and associated
hazards. Training in the recognition and avoidance of any new hazards, including unique, Ste-
specific hazards, would be required under 81926.21(b)(2). Page 5251 of the preamble to the
final sted erection standard Sates:
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Whileretraining/refresher training is not specifically addressed, the employer is
responsible for making surethat it has programs necessary to comply with the training
requirementsin 81926.21(b)(2): ‘ The employer shall instruct each employeein the
recognition of unsafe conditions and the regulations applicabl e to hiswork
environment to control or eliminate any hazards or other exposuretoillness or injury.’
Steel erection involves progressive sequences of erection, so that the work environment
on any one day may involve entirely different or unique new hazards than the day
before and that new employees may enter into the erection processwhen it is already
underway. In order to apply 81926.21 during steel erection activities, an employer
would have to assess the type of training needed on a continuing basis as the
environment and changes in personnel occur. It isthe employer’ s responsibility to
determine if an employee needsretraining in order to strengthen skills required to
safely performthe assigned job duties and whenever the work environment changes to
include newly recognized or encountered hazards. Thisis a key element in the
employer’s accident prevention program. [Volume 66 Federal Register at page 5152]

Question 55: Isreceiving training through union apprenticeship programsthe only
way to meet the requirements of this standard?

Answer: No. Appendix E of the find rule states that “the training requirements of 81926.761
will be deemed to have been met if employees have completed a training course on sted
erection . . . that has been approved by the U.S. Department of Labor Bureau of
Apprenticeship.” Union apprenticeship programs are mentioned in the preamble as an example
of an option an employer might choose for training its employees. However, union
gpprenticeship programs are not the only way to provide employee training.

An employer may dect to identify aqudified person (in or out of the employer’ s organization)
or athird party organization whose training program mesets the requirements of section
§1926.761 to train those employees. The new sted erection standard defines a qualified person
in section 81926.751 (definitions) as.

..[ o] ne who, by possession of a recognized degree, certificate, or professional standing, or who
by extensive knowledge, training, and experience, has successfully demonstrated the ability to
solve or resolve problems relating to the subject matter, the work, or the project.

As discussed in the answer to Question 53, the employer is responsible for ng the third
party organization’s or qudified person’s qudifications and experience asthey relate to the
training program requirements and subject areas described in section 1926.761. The
proficiency of the employeesin their work activities as determined by the employer isimportant
evidence of an effective training program. [see page 5152 of January 18, 2001 FR]

Question 56: Does any required training under 81926.761 have to be documented?
Does the employer have to keep a record of employee training?
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Answer: No.
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CHAPTER 5.

DEFINITIONS AND PHOTOS

The photographs and illudtrations in this section are Smply examples, for illudtrative purposes only.
They are not intended to be comprehensive depictions. While we hope that they are helpful in
understanding some of the standard’ s terms and provisions, they are not to be viewed as modifying the
standard.



Anchored bridging

Stedl joist bridging is connected to a bridging terminus point.
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Bolted diagonal bridging

Diagonal bridging that is bolted to a steel joist or joists.




Bridging clip

A device that is attached to the steel joist to allow the bolting of the
bridging to the stedl joist.
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Choker

A wirerope or synthetic fiber rigging assembly that is used to attach
aload to ahoisting device.
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Column

A load-carrying vertical member that is part of the primary skeletal
framing system.

(Columns do not include posts)
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Connector

An employee who, working with hoisting equipment, is placing and
connecting structural members and/or components.
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Controlled decking zone (CDZ)

An areain which certain work may take place without the use of
guardrail systems, personal fall arrest systems, fall restraint systems,
or safety net systems and where access to the zone is controlled.

(For example, initial installation and placement of metal decking)
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Controlled load lowering

L owering aload by means of a mechanical hoist drum device that
allows a hoisted load to be lowered with a maximum control using
the gear train or hydraulic components of the hoist mechanism.
Controlled load lowering requires the use of the hoist drive motor,
rather than the load hoist brake, to lower the load.




Critical lift

A lift that (1) exceeds 75 percent of the rated capacity of the crane or
derrick, or (2) requires the use of more than one crane or derrick.
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Double connection

Attachment method where the connection point isintended for two
pieces of steel which share common bolts on either side of a central
piece.
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Double connection seat

A structural attachment that, during the installation of a double
connection, supports the first member while the second member is
connected.
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Girt

In systems-engineered metal buildings, a“Z” or “C” shaped member
formed from sheet steel spanning between primary framing and
supporting wall materials.
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“Z" shaped girt
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Headache ball

A weighted hook that is used to attach loads to the hoist load line of
the crane.
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Hoisting equipment

Commercially manufactured
lifting equipment designed
to lift and position aload of
known weight to alocation
at some known elevation
and horizontal distance from
the equipment’ s center of
rotation.
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A “come-along’ (a
mechanica device usually
consisting of achain or
cable attached at each end,
that isused to facilitate
movement of materials
through leverage) isNOT
considered “hoisting
equipment.”




L eading edge

An unprotected side and edge of afloor, roof, or formwork for a
floor or other walking/working surface which changes location as
additional floor, roof, decking or formwork sections are placed,
formed or constructed.

W
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Metal decking

Commercially manufactured, structural grade, cold rolled meta
panel formed into a series of parallée ribs.

(Metal decking includes metal floor and roof decks, standing seam
metal roofs, other metal roof systems and other products such as bar
gratings, checker plate, expanded metal panels, and similar products)
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Multiplelift rigging procedure (MLRP)

(“Christmas Treeing”)
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Multiplelift rigging

A rigging assembly manufactured by wire rope rigging suppliers that
facilitates the attachment of up to five independent loads to the hoist
rigging of acrane.
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Opening

A gap or void 12 inches or morein itsleast dimension in afloor,
roof or other walking/working surface.

(Skylights and smoke domes that do not meet the strength
requirements of a cover, are considered openings)
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Personal fall arrest system

A system used to arrest an employee in afal from aworking level.
System consists of an anchorage, connectors, a body harness and may
include alanyard, deceleration device, lifeline or suitable
combination of these.

(The use of abody belt for fall arrest is prohibited.)
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Positioning device

A body belt or body harness rigged to alow an employee to be
supported on an elevated, vertical surface, such asawall or column
and work with both hands free while leaning.
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Post

A structural member with alongitudinal axisthat is essentially
vertical, that: (1) isaxialy loaded (aload presses down on the top
end) and weighs 300 pounds or less, or (2) is not axially loaded, but
islaterally restrained by the above member. Poststypically support
stair landings, wall framing, mezzanines and other substructures.
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Purlin

In systems-engineered meta buildings, a“Z” or “C” shaped member
formed from sheet steel spanning between primary framing and
supporting roof material.
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Safety deck attachment

Aninitial attachment that is used to secure aninitially placed sheet of
decking to keep proper aignment and bearing with structural support
members.
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Shear connector

Sted bars, stedl lugs, headed stedl studs, and similar devicesthat are
attached to a structural member for the purpose of achieving
composite action

with concrete.
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Sted joist

An open web, secondary load-carrying member of 144 feet or less,

designed by the manufacturer, used for the support of floors and
roofs.

(This does not include structural steel trusses or cold-formed joists)
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Steel joist girder

An open web, primary load carrying member, designed by a
manufacturer, used for the support of floors and roofs.

(This does not include structural steel trusses or cold-formed joists)
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Systems-engineer ed metal building

Field-assembled building system consisting of framing, roof and wall
coverings.
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CHAPTER 6.
ILLUSTRATIONS OF CONCEPTS

[RESERVED: ILLUSTRATIONS ARE BEING PREPARED AND WILL BE ADDED)]
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Anchored bridging . . ... 3-5,5-2
APPENAICES . . ottt 2-1
Beamsandcolumns ........... ... . .. ABSTRACT-3, 1-2, 2-4, 3-16
Bolteddiagond bridging . ... ...... ... 3-5, 3-7, 4-13, 5-3
BrAgING AP . . oo 3-5,5-4
Bridging terminUS POINt . . . ..ot 3-5,5-2
CNOKEYr . . 3-5,5-5
ColdfOrmINg . ... 3-5
Column ..... ABSTRACT-3, 1-1, 1-4, 2-3-2-5, 3-1, 3-5, 3-8, 3-15, 3-16, 3-18, 4-1, 4-2,

4-10, 4-12, 5-6, 5-23
Columnanchorage ................... ABSTRACT-3, 1-1, 2-3, 2-5, 3-15, 3-18, 4-10
ColUMN OIS . ..o 1-4
Columneplices. . ... 1-4, 2-4, 3-1, 3-16, 4-2
Commencement of Stedl erection . ... ...ttt 2-1
Competentperson ................. 2-2-2-4, 3-3, 3-5, 3-11, 3-12, 3-14-3-16, 4-7, 4-8
Component reqUIremMeNts .. ......ve i 1-3,1-4, 3-1, 4-1, 4-2
Connector . ..., 3-6, 3-9, 3-19, 4-6, 4-8, 4-9, 4-11, 4-15, 5-7, 5-27
Congructibility .. ... 3-6, 3-14, 3-17, 3-18, 4-11
CongructionLoad . . ... ... 3-6, 3-18
Controlleddeckingzone . .. ..., 1-2, 2-5, 3-6, 3-19, 3-20, 5-8
Controlledload lowering . ... 3-6, 3-12, 5-9
Contralling contractor . . . . . . . 1-1, 2-1, 2-5, 3-2, 3-3, 3-6, 3-10, 3-19, 4-5, 4-6, 4-13, 4-17
Critica [t .. 3-6, 5-10
Deckinghole ... ... 3-6
Damick floor ... 3-6
Diagond bracing . ... 2-4
Doubleconnection . ...t 2-4, 3-6, 3-7, 3-16, 5-11, 5-12
Doubleconnection SEat .. ... oot 3-7,5-12
Effecivedate . .......... .. ABSTRACT-1, 1-3,3-1,4-1
Erectionbridging ................. 1-2, 1-4, 2-4, 3-1, 3-7, 3-17, 3-18, 4-2, 4-10-4-13

Fall Protection .. ABSTRACT-3, 1-2, 2-5, 2-6, 3-1, 3-3, 3-7, 3-13, 3-14, 3-18-3-20, 4-4,
4-8, 4-9, 4-11, 4-14, 4-16, 4-17

Fdlrestrant system .. ... 3-7,4-4,4-11, 4-17
Fdling object protection . ... .................... ABSTRACT-3, 1-2, 2-5, 3-19, 4-13
Fina interior perimeter .. ... 3-7
(7= o 3-6, 3-8, 4-9,5-21
T 2-5,3-7,5-13,5-14
Headacheball . ....... ... . . 3-7,5-15
Hoidingandrigging ............coviniinnnan... ABSTRACT-3, 1-1, 2-2, 3-11, 4-6



HOISING EQUIPIMENT .+« oo oo e 2-5,3-6, 3-7, 3-19, 4-11, 5-7, 5-16

Ingalationof metal decking . . ... 3-9
Landingandplacingloads. .. ... 2-4,4-10
Leadingedge . .....ovi i 3-7, 3-19, 4-14-4-17, 5-17
Metd decking ...... 2-3, 3-6, 3-7, 3-9, 3-14, 3-20, 4-3, 4-9, 4-14, 4-16, 4-17, 5-8, 5-18
Multipleliftriggingassambly ... ... . 4-6, 4-7
Multipleliftriggingprocedure . . ...t e 3-12, 5-19
Openwebged joitS .. .. ..o ABSTRACT-3, 1-2, 2-4, 3-17, 4-10
OPENING .« o ettt e 3-2,33,38,521
Paimaercolumns . ... ... 1-4, 2-4, 3-1, 3-16, 4-2
Perimeter safety cables . . ... ... 1-4, 3-1, 3-17, 4-2, 4-17
Parmanent floor . . ... . 3-8
Persond fdl arestsystem. .. ... 3-8, 4-4, 4-11, 4-17, 5-22
PUMbDINGRUD . . . 3-14
Pogtioningdevice. . ... ...t 3-8, 4-4, 4-11, 4-14, 4-15, 5-23
POSt . . 3-8, 3-15, 4-8, 4-9, 5-24
Project structural engineerof record .. ........ ... . 3-2, 3-8, 3-9, 3-16, 4-10
Protectionfromfalingobjects. . .. .. ... 3-10
PUIN L 3-9,5-25
Qudifiedperson. ............c i 1-2, 2-2, 2-5, 2-6, 3-9, 3-20, 4-19
Qudifiedrigger .. ... 2-2,3-3, 3-8, 3-11-3-13, 3-17, 4-7, 4-8, 4-10
Roof and floor holesandopenings ... 3-14
Safety deck attachment . ... ... 3-9, 5-26
SCOPE it ABSTRACT-1, 1-1, 2-1, 3-3,4-2,4-3
Shear CONNECION . . .. ..o 3-9, 4-8, 4-9, 5-27
Stelayout . ... ABSTRACT-3, 1-1, 2-1, 3-10, 4-4
Ste-specificerectionplan................... ABSTRACT-3, 1-1, 2-4, 3-10-3-12, 4-4
SIPreSgance . ... 1-1, 3-13, 3-14, 4-1

Stedl erection . ABSTRACT-1, ABSTRACT-3, 1-1-1-4, 2-1, 2-2, 2-5, 3-1-3-5, 3-9, 3-10,
3-12, 3-13, 3-17, 3-19, 4-1-4-4, 4-6, 4-8-4-10, 4-15, 4-17-4-19

Sedjoist.............. 2-4, 2-5, 3-5, 3-9, 3-17, 3-18, 4-13, 4-15, 5-2-5-4, 5-28, 5-29
Sted JoIS girder . ..o 3-9, 5-29
O ITUSS . . o 3-9
Structurd stedl ... ABSTRACT-3, 1-1, 2-3, 3-6, 3-8-3-10, 3-13, 4-1-4-3, 4-8, 5-28, 5-29
Structurd ted assembly . ... ... ABSTRACT-3, 1-1, 2-3, 3-13, 4-8
Sysemsenginered metd building . ........ . 5-30
T 3-3,3-10, 4-3,4-4
Tranng . ..., ABSTRACT-3, 1-2, 2-6, 3-9, 3-20, 3-21, 4-17-4-19
Tripping hazards. . .. ... e 1-1,4-8
Unprotected Sdesand edges . ... ..coo oo 3-10
Wakingworking sUfaces . . ... ..o 1-1
Workingunder [0ads . .. ... 3-12
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