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Introduction

LI

Despite being covered since 1971 under the original steel erection standard,
America's 56,000 steel erectors continue to suffer 35 fatal accidents per year,
arate of one death per 1,600 workers. OSHA estimates that 30 of those deaths,
as well as nearly 1,150 annual lost-workday injuries, will be averted by
compliance with provisions of the standard, developed with industry and labor

through negotiated rulemaking. To that end, this eTool* has been created to

educate employers and workers about the revised standard (Subpart R).
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The standard is intended to protect employees from steel erection hazards
when involved in the construction, alteration, or repair of:

e Single-story buildings

e  Multi-story buildings

e Bridges

e Other structures where steel erection occurs
The requirements apply to all employers engaged in steel erection unless
otherwise specified. It does not cover electrical transmission towers,
communication and broadcast towers, or tanks.
For examples of steel erection activities and/or activities covered by the steel
erection standard when they occur during and as a part of steel erection

activities, see the Scope section.
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*eTools are stand-alone, interactive, highly illustrated web-based training
tools on occupational safety and health topics. Some use expert system
modules, which enable users to answer questions and receive reliable advice
on how OSHA regulations apply to their work site. Some provide guidance
information for developing a comprehensive safety and health program and
include other recommended practices that often go beyond specific OSHA
requirements. As indicated in the disclaimer, eTools do not create new OSHA

requirements.
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1926.752]

Proper communication between the controlling contractor and the steel
erector prior to the beginning of the steel erection operation is essential to
employee safety. Many accidents involving collapse could have been averted
had adequate pre-erection communication and planning occurred. The
following requirements for site preparation, including site layout, pre-
planning of overhead hoisting operations, and (in some cases) site-specific
erection plans, have been made to ensure safety during the initial stages of

steel erection.

e Approval and commencement

e Site layout
e Pre-planning

e Site-specific erection plan
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Approval and commencement AF L BgR
e The controlling contractor must provide written notification to the | - #IGEHAFER X, SFEHIEZ TR L, [29 CFR 1926.752(a)] % fife FEI2 T
steel erector ensuring that [29 CFR 1926.752(a)]: T5L9., F@EIC WHEITORITT R B0
e Concrete in footings, piers, and walls has been cured to a level SN ﬁ)}f[]&()\ﬁi‘o) a7 U— ME, BREHSLFIZIb 5 H bW o fE A
that will provide adequate strength to support any forces | X X 2 DI+ 72 MENE LD £ THEAIN TS, [29 CFR 1926.752(a)(1)]

imposed during steel erection. [29 CFR 1926.752(a)(1)]
e Anchor bolt repairs, replacements and modifications were done
with the approval of the project Structural Engineer of Record
(SER). [29 CFR 1926.752(a)(2) and 1926.755(b)(1)]
e A steel erection contractor may not erect steel without the above

written notification. [29 CFR 1926.752(b)]
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Tip: The criteria for adequate strength depends on the results of required

American Society for Testing and Materials standard test methods.
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Site layout
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e In order for the steel erector to perform necessary operations in a safe
manner, the controlling contractor must provide and maintain [29
CFR 1926.752(c)]:

e Access roads into and through the site that are adequate for
safe delivery and movement of [29 CFR 1926.752(c)(D]:

e Derricks

¢ Cranes
e Trucks
e Other necessary equipment
e The material to be erected
e Means and methods for pedestrian and vehicular control [29 CFR
1926.752(c)(1)]
o Adequate space for the safe storage of materials and the safe operation
of the erector's equipment, which is [29 CFR 1926.752(c)(2)]:

e Firm

e Properly graded
e Drained
e Readily accessible to the work
EXCEPTION: This provision does not apply to roads outside of the

construction site.
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ACCIDENT
REPORT

Poor Planning Dooms

Workers
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Pre-planning

All hoisting operations in steel erection must be pre-planned to ensure that
[29 CFR 1926.752(d)I:
o Employees are not working directly below suspended loads, except for
[29 CFR 1926.753(d)(1)]:
e Employees engaged in the initial connection of the steel. [29
CFR 1926.753(d)(1) ()]
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e Employees necessary for the hooking and unhooking of the
load. [29 CFR 1926.753(d)(1)(i)]

e Where employees must work under the load, the materials being

hoisted are:

[29 CFR

e Rigged to prevent unintentional displacement.
1926.753(d)(2) ()]

o Prevented from slipping by the use of hooks with self-closing
safety latches or their equivalent. [29 CFR 1926.753(d)(2)(i)]

e Rigged by a qualified rigger. [29 CFR 1926.753(d)(2)(ii]

1926.753(d)(1)Gi)
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Site-specific erection plan
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Employers may elect, because of conditions specific to the worksite, to develop
alternate means of providing the employee protection required in 29 CFR
1926.753(c)(5), 29 CFR 1926.757(a)(4) or 29 CFR 1926.757(e)(4). If a site-
specific erection plan is used, it must [29 CFR 1926.752(e)]:

e Be developed by a qualified person.
e Be available at the work site.

Components of a site-specific erection plan. [Non-mandatory Appendix A]

fEAF L. BEEAOLEMEO®HIC, 29 CFR 1926.753()(5) . 29 CFR
1926.757(a)(4)321% 29 CFR 1926.757(e)(4) THERK X 2 Wi & O % 124t
THONBTEEZMET DL 2ERT 52N TE LT, A MNEAF DAL T
FHE AT 2561, ROFIEEEIT LT b,
CBHROBDLNCL o THEEINDZ &,
CAEEBGCRATELLOICT A L,

Z OB A ORLANL T FHE O Ak B 5 [JETR A% A




A site-specific erection plan is developed during one or more pre-construction
conferences and site inspections involving the erector, the controlling
contractor, and others such as the project engineer and the fabricator. In this
process, the following elements are considered:
e The sequence of erection activity, developed in coordination with the
controlling contractor, including the following:
e Material deliveries
e Material staging and storage
e Coordination with other trades and construction activities
e A description of the crane and derrick selection and placement
procedures, including the following:
e Site preparation
e Path for overhead loads
e Critical lifts, including rigging supplies and equipment
e A description of steel erection activities and procedures, including the
following:
e Stability considerations requiring temporary bracing and
guying.
e Erection bridging terminus point.
e Notifications regarding repair, replacement and modifications
of anchor rods (anchor bolts).
e Columns and beams (including joists and purlins).
e Connections
e Decking
e Ornamental and miscellaneous iron

e A description of the fall protection procedures that will be used to
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comply with 29 CFR 1926.760.

A description of the falling object protection procedures that will be
used to comply with 29 CFR 1926.759.

A description of the special procedures required for hazardous non-

routine tasks.
A certification for each employee who has received training for

performing steel erection operations as required by 29 CFR 1926.761.

A list of the qualified and competent persons.

A description of the procedures that will be utilized in the event of
rescue or emergency response.

In addition, the plan should include identification of the site and project, and
be signed and dated by the qualified person(s) responsible for its preparation

and modification.
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Hoisting and Rigging [29 CFR 1926.753]

Rigging and hoisting of steel members and materials are essential parts of the
steel erection process. However, in addition to the dangers usually associated
with cranes and derricks, steel erection also presents specialized hazards,
such as the use of cranes to hoist employees, suspend loads over certain
employees, and perform multiple lifts. Because of the specialized nature of
these hazards, the provisions below are intended to supplement, rather than
displace, the requirements of 29 CFR 1926.550, the OSHA standard covering
cranes and derricks in general construction.

e General

Inspection

Working under loads

MY EFEmvEE (VX 2) [29 CFR 1926. 753]

O RE (VX)) LMY BFIE $OMANETT vt RTR AR 2S5y
TY, LLAaRs, @EZ L—r07 U » ZICBEET BRI T, S8
OB T ET-, WEAFEEZBE LR D007 L— O, F5E OYE &
~ORREEI L, OV 7 N EFATT 2 EORBRRERIE LI T 5,
I DIEROFRMED T2 DI, LT OBEIL, — A& BIT5 7 L—r
LTV w7 &MY % OSHA BREOEMAZEEZHZ 20 TIERL, fikdT52
EEBERLTVET,

-
f
SO T CEET 5

It

11




Multiple lift rigging

e Hoisting equipment

Y DN S LK
B _BITRR

General

—

In addition to paragraphs 29 CFR 1926.753(c) through 29 CFR
1926.753(e), all the provisions of 29 CFR 1926.550 apply to hoisting
and rigging with the exception of 29 CFR 1926.550(g)(2), 29 CFR
1926.753(a), and 29 CFR 1926.753(b).

The crane operators must be responsible for operations under their

direct control. Whenever there is any doubt as to safety, the operator
must have the authority to:

e Stop all hoisting activities.
Refuse to handle loads until safety has been assured. [29 CFR
1926.753(0) () (v)]

Cranes or derricks may be used to hoist employees on a personnel

platform when steel erection is being conducted, provided that all
provisions of 29 CFR 1926.550 (except for 29 CFR 1926.1501(g)(2)) are
met. [29 CFR 1926.753(c)(4)]

The headache ball, hook or load must not be used to transport

personnel except as provided in paragraph 29 CFR 1926.753(c)(4) of
this section. [29 CFR 1926.753(c)(3)]

Safety latches on hooks must not be deactivated or made inoperable
except [29 CFR 1926.753()(5)]:

When a qualified rigger has determined that the hoisting and

placing of purlins and single joists can be performed more

- XZ 7 Z 7 29 CFR 1926.753 2% Tle) 7°H 29 CFR 1926.753(e) & T,
29 CFR 1926.550 O3 X TOMHEIX, 29 CFR 1926.550(g)(2) =R\ T, MY E
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safely by doing so. [29 CFR 1926.753(c)(5)()]
When equivalent protection is provided in a site-specific
erection plan. [29 CFR 1926.753(c)(5)(i)]

< A NEA ORASNLT
1926.753(c)(5)(i)]
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Three Workers Killed in

Crane Incidents

L e

3ANDHEERZ L — VETHT L 7=,

Inspection

RE

13




Before each shift, cranes being used in steel erection activities must be
visually inspected by a competent person. The inspection must include
observation for deficiencies during operation, including, at a minimum [29
CFR 1926.753((DG)]:
o All mechanisms
1926.753(0(DDA)]
e Control and drive mechanism for excessive wear of components and
contamination by [29 CFR 1926.753(c)(1) @) B)]:
e Lubricants

e Water

control for  maladjustments. [29 CFR

e Other foreign matter

e Safety devices, not limited to [29 CFR

1926.753() (DA (O)I:

e Boom-angle indicators

including but

e Boom stops
¢ Boom kick-out devices
e Anti-two block devices
e Load moment indicators, where required
e Air, hydraulic, and other pressurized lines, especially those that flex

during operation, for [29 CFR 1926.753(c)(1)G)(D)]:

e Deterioration
e Leakage
e Hooks and latches for [29 CFR 1926.753(c)(1) Q) (E)]:

e Deformation

e Chemical damage

e Cracks

K7 FORNT, SOMNIFEN CHEH SN TWD 7 L— i3, HEEAIC L > TH
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Wear

Wire rope reeving for

compliance with hoisting equipment
manufacturer's specifications. [29 CFR 1926.753(c)(1))(F)]
Electrical apparatus for [29 CFR 1926.753(c)(1)G(G)]:

Malfunctioning

e Signs of excessive deterioration
e Dirt

Moisture accumulation

Hydraulic system for proper fluid level. [29 CFR 1926.753(c)(1)G)(H)]

Tires for proper inflation and condition. [29 CFR 1926.753(c)(1)G) (D]

Ground conditions around the hoisting equipment for [29 CFR
1926.753()(DD D]

Unsafe Ground Conditions Lead to Fatality

e Proper support, including ground settling under and around

outriggers.

e Ground water accumulation
.

The  hoisting

1926.753(c)(DD K]

The hoisting equipment for level position after each move and setup.

[29 CFR 1926.753(c)(1)G)(L)]

If any deficiency is identified, an immediate determination must be

Similar conditions

equipment for level position. [29 CFR

- &H
C UAY = =T YRS N BA AT o TR A — T — OAERRIZHEIL L TW
%9, [29 CFR 1926.753(c)(1)()(F)]
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C WU S BB EFMED X A Y, [29 CFR 1926.753(c)(DO) ]
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made by the competent person as to whether the deficiency constitutes

a hazard. [29 CFR 1926.753(c)(1)(1)]

e If the deficiency is determined to constitute a hazard, the hoisting

equipment must be removed from service, until the deficiency has been
corrected. [29 CFR 1926.753(c)(1)(ii)]

e A qualified rigger(a rigger who is also a qualified person) must inspect
the riggingprior to each shift in accordance with 29 CFR 1926.251. [29
CFR 1926.753(c)(2)]

DHADANIC LT TRHEBIZIESI LR TNIE 2D FH A, [29 CFR
1926.753(c)(1)G1)]
- RIEDERRAEAERT D LB S Gae . RGBAMEESID ET, MY RifE

BEYP— AL AS T iER 0 8 A, [29 CFR 1926.753(c)(1)(ii)]

CBROBLHDEROTE (VH—  BEROHHLNMTHLH DY HT—) I,
£ 7 FORNZ, 29CFR1926.251 IZHE>THR YV H (VX 20) & LR TN
X720 £8 A, [29 CFR 1926. 753 (¢) (2)]
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Unsafe Ground Conditions
Lead to Fatality
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Working under loads

FET COEE

e Routes for suspended loads must be preplanned to ensure that no
employee is required to work directly below a suspended load, except
for 29 CFR 1926.753(d)(1):

e Employees engaged in the initial connection of the steel. [29
CFR 1926.753(d)(1) ()]

e Employees necessary for the hooking or unhooking of the load.
[29 CFR 1926.753(d)(1)(ii)]

e When employees work under suspended loads, the following criteria

- R B ORI X, BRI B DS KL P Dff B D TIERET SRR 00T b
AR T HDICERNICEHE LT Xy 4 A, #I4. 29 CFR
1926.753(d)(1) :

- BREA O B W) OB CEF L7 . (29 CFR 1926.753(d) (1) )]

- BARO T v 7 OO AT SOXE Y A LIS E R EHE . [29 CFR
1926.753(d)(1)(i)]
- WREAED —RHE LW RO N CIEET 256 IROEEA R S 2T
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must be met [29 CFR 1926.753(d)(2)]:

e Materials

being hoisted must be rigged to prevent
unintentional displacement. [29 CFR 1926.753(d)(2)()]

e Hooks with self-closing safety latches or their equivalent must

be used to prevent components from slipping out of the hook.
[29 CFR 1926.753(d)(2)Gi)]

e All loads must be rigged by a qualified rigger. [29 CFR
1926.753(d)(2)Gid]

FtHA, [29CFR1926.753(d) ] :

L BT O T BT, BRI LARWEN ARG TR 0 BICEE L
LA £ A, [29 CFR 1926.753(d)(2)()]

RN T BRI T ORI, BT oun—vr re—T T
47y FRIFENCHELET L7y 7 2 EH LR TIERY £E A, [29 CFR
1926.753(d)(2)(ii)]

T RTOAMI, WY T—IZ Lo TEESNR TR0 8 A, [29
CFR 1926.753(d)(2)(ii)]

Multiple lift rigging

BHEDY 7 FRARE

e A multiple Iift may be performed only if the following criteria are met
[29 CFR 1926.753(e)(1)]:

S RDOEMEMETEAICOR, HEOU 7 b EEITTEET
1926.753(e)(1)]:

[29 CFR
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A multiple-lift rigging assembly is used. [29 CFR
1926.753(e) () G)]

A maximum of five members are hoisted per lift. [29 CFR
1926.753(e)(1) )]

Only beams and similar structural members are lifted. [29
CFR 1926.753(e)(1)(i)]

All employees engaged in the multiple lift have been trainedin
these procedures in accordance with 29 CFR 1926.761(c)(1). [29
CFR 1926.753(e)(1)(v)]

No crane is permitted to be used for a multiple lift where such

use 1s contrary to the manufacturer's specifications and

limitations. [29 CFR 1926.753(e)(1)(v)]

Multiple-lift rigging assembly capacity, for the total assembly and for
each individual attachment point, must [29 CFR 1926.753(e)(2)]:

Be certified by the manufacturer or a qualified rigger.
Be based on the manufacturer's specifications.

Have a 6-to-1 safety factor for all components.

The total load must not exceed:

The rated capacity of the hoisting equipment specified in the
hoisting equipment load charts. [29 CFR 1926.753(e)(3)(1)]

The rigging capacity specified in the rigging rating chart. [29
CFR 1926.753(e)(3)(i)]

The multiple-lift rigging assembly must be rigged with members:

Attached at their center of gravity and maintained reasonably
level. [29 CFR 1926.753(e)(4) ()]

R VNTFNTT 4 T VX TR T (BEORY BESIK) AL £,
[29 CFR 1926.753(e)(1)(1)]

B EFZEICHRKR S ORI RY EFohnE 4, [29 CFR
1926.753(e)(1)Gi)]
E— A KV HELPOEETSMHOALAREL EiIF o E T, [29 CFR

1926.753(e)(1)(iii)]
T T MIREFET AT R TOWEAE L. 29 CFR 1926.761(c)(DIZHE~
TZNHDOFIETIZZ T TWET, [29 CFR 1926.753(e)(1)(v)]

A N
FHEA

L BLE L ORR L HIRICK T 2850 Y 7 MIfERT 5 Z & iXTx
[29 CFR 1926.753(e)(1)(v)]

- BHESY BOESERK AL OT X v F A hRA > N T eI B Bo

EHK (AFVTI7T 407 0VX 077/ 7)) ORBEIIROEBY T,

- BUERER TEROH LMY BE (V=) ICEs TRESNATVET,

C A= B —DHRRICHE SN T E N,

CFTRTCOA IR M5 & 1 OREREE R E
- AL XL T OFIPH A 2 TR 8 A,

- mY RFREEEOART ¥y — P THRESNTEMY I B
[29 CFR 1926.753(e)(3)®)]

- BEMER CHESNATLRY ETFAESR

L/i‘ﬁ‘o

B D ER A B

=]

B,

[29 CFR 1926.753(e)(3)(ii)]

- BEEOB VS BESIERIE, LT OGRS 2 -V TN 21T D72 T T
720 EX¥ A,
BEOICEROMATOo, GEAOZLVILVEREFLE L,
1926. 753 (e) (4) (i) ]

[29 CFR

18




e The members on the multiple-lift rigging assembly must be set in

Rigged from top down. [29 CFR 1926.753(e)(4)(i)]
Rigged at least 7-feet apart. [29 CFR 1926.753(e)(4)(iii)]

position from the bottom up. [29 CFR 1926.753(e)(5)]

e Controlled load lowering must be used whenever the load is over the

connectors. [29 CFR 1926.753(e)(6)]

C Epe FiTm Y BERERT 5, [29 CFR 1926.753(e)(4) ()]
il by T 70— MHER TR BT 5, [29 CFR
1926.753(e)(4)(iii) ]
CEEORBVEREY BEAE (AFVTT 4T TR T YY) ORI,
ToD EICE Ui iuE7e v £ A, [29 CFR 1926.753(e)(5)]
CARR AR X R D8 i S e ARHRREA A L2 gy
/A, [29 CFR 1926.753(e)(6)]

Hoisting Er

ror Injures Rigger

Y EFRORESIT, BRI HTEZEST D,

Hoisting Equipment

MY TR
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Commercially manufactured lifting equipment designed to lift and position a
load of known weight to a location at some known elevation and horizontal
distance from the equipment’s center of rotation.

A "come-a-long" (a mechanical device usually consisting of a chain or cable
attached at each end, that is used to facilitate movement of materials through

leverage) is not considered "hoisting equipment."

FIEMIcBE I NAm Y B ) 281, BEAoEEOAR%Z ) 7 b LT, RO
[AlHE D > & BEAT O = B & KFRERED ST ICBLE 3 2 X 5 Icikata ncw
ER

[(Ha7avs| GEE., SidicF o — v 37— 7 20 (T 72 i E
T, CZOBFMzZ@EL THMEIOBEIZ2 A ICT 27-0Iicfifldhs, )ix . W
D EEE] CIxRARIRTEA,

Cranes

J1L—V

Headache Ball

SHFREL Y AT A — v
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Choker

Favh—

Multiple Lift Rigging

MY EHmY B

21




Multi-Lift Rigging Procedure

B FFAOR Y BEoFIE

MLRP,
Ll (MLRP)
Structural Stability HENZENE
e Structural steel assembly G FERAT DFENT
e Column anchorage HEOEE
e Beams and columns 7L

e Open web steel joists

=T 2 TR g 4 A b

Structural steel assembly [29 CFR 1926.754]

BB #H7 [29 CFR 1926.754]

Since structural collapse is second only to falls as a cause of fatalities in this
industry, stability is essential to the successful erection of any steel structure,
including single- story, multi-story, bridges, etc. This section of the standard
outlines the work practices that will prevent collapse due to lack of stability.

In addition, it addresses slipping/tripping hazards and certain kinds of fall

ZDEFUTE W T EY OEBIIEEIZR N T 2 FRICS VR TFEOFIAT
HoHTO, 1T, ZRET, BREL LD 5 L EREHIEY & IS A
MTHITIE, BEMEDARARTEH D, AFERED Z O TIE, EMED KL
B2 BT 272D OIEEFIRZHH L T D, S bIT, ﬁ%ﬁ’%m%“@@(ﬁ%ﬂlj
(CHEE S D% - O£ E OFEBR M O E O OB OERIC OV T HH - T
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hazards encountered when working on steel structures. Wa,

General —
ACCIDENT
REPORT RS
Structural Failure Leads to BN R XML, PBEORCHERE b=bT,
Worker Fatalities
Structural stability must be maintained at all times during the steel erection | #FFHHNAFEHIL, FITHEEY O EM A2 HEFF L2T UL 5720,
process. [29 CFR 1926.754(a)] [29 CFR 1926.754(a)]
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Multi-story structures

SRR T DRIEY)

o Permanent floors must be installed as the erection of structural
members progresses, with no more than eight stories between the
erection floor and the upper-most permanent floor. [29 CFR
1926.754(b)(1)]
Unfinished bolting or welding above the foundation (or the uppermost
secured floor) is not permitted to exceed the lesser of [29 CFR
1926.754()(2)]:

e Four floors
o 48 feet (14.6 m)
FExceptions are allowed where structural integrity is accounted for in
the design.
Safety nets or a fully planked or decked floor must be maintained
directly under any erection work being performed, within the lesser of

[29 CFR 1926.754(b)(3)]:

Two stories
30 feet (9.1 m)

TEARRIL, HEIE A OFNL ST IC DIV TRRE L7221 hE 722 &3, HIRE &
B EEOEAR E OB OB 8 MABL Tl bwy, [29 CFR
1926.754(b)(1)]

HiE U EEOEEFEZE) L0 ETORET ORI Mib SUTIREEE
213, [29 CFR 1926.754(b)2)ICED DL FOWFRAIVNS NI DEZBZ T
172 6720

4 [
48 7 4 — b (14.6 m)
REHZ B W TGN EIR SV TV AEEATL. BISRRO 55,

ITHONTWASNAEZEDOE TITIL, [29 CFR 1926.754(b)(3)] D W13/
SWHOEPFHANT, 2%y b UIREICHE L <ILT v 207K & HEFr
LT 5700

2 BE5y

30 74 —h (9.1 m)
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Walking/Working surfaces WBT/MER/MEXET D2 FE (K)
o To prevent tripping hazards, the following components must not be attached so | - B X OfERZ[ 72, BB T v F XTZ OMOBRIT/MEEE DR E S
as to project from the top flanges of beams, joists, or beam attachments until | 2 £ T, #, K (Va4 R N IR OEDO ©— AfFED O BB O5EH
after the metal decking, or other walking/working surface, has been installed | & %32 X 512, WO EM 2 B Y £+ Tid7Ze 57220 [29 CFR

[29 CFR 1926.754(c)(1)]: 1926.754(c)(1) ]
o Shear connectors (such as headed steel studs, steel bars, or steel lugs) C R AWM L (o~ RAF—IL A Z v R SR 3480 B F45%)
- g b SRR
e Reinforcing bars - BRLIET b —
e Deformed anchors - Alby RRAZ v R (ffiV $k)
e Threaded studs - Bsh HE T OEEE (a2 —) T X EMVATHIEEE LT

o Exception: These may be factory installed if all workers, including | #e 9 X COMEEE N E ICEEORELLEH L TWDLEE, ZNLIETHT
connectors and deckers, use fall protection at all times. [CPL2-1.34, | & STV 5 AlEEM2H W £9°, [CPL2-1.34, Q&A 25]
Q&A 25]
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When shear connectors are used in construction of composite floors, roofs and | HAWHERA (27 %) BEGK, BRECEOT v ORI H
bridge decks, they must be laid out and installed after the metal decking has been | STV A A, ZNHIFEET v ¥ K E SN RICEE S 1L, RE S
installed, so the metal decking serves as a working platform. [29 CFR | /22 5720 DO T, &FET v XIIMEET T v b7+ — 5 & L THEE

1926.754(c)(D] L %9, [29 CFR 1926.754(c)(1)]
o Shear connectors may not be installed from within a controlled decking zone | - /Wi = % 7 21X, #lHT v FXKIM(CDZDN» HRE TX 72WEENH
(CDZ). [29 CFR 1926.760(c)(7)] » %4, [29 CFR 1926.760(c)(7)]

e Workers will not be permitted to walk the top surface of any structural steel | - FEF L. L FOT X TEZIRWVERD . 2006 47 H 18 HLUFRIZEK
member installed after July 18, 2006 that has been coated with paint or | & S 172, BESUIELOMEICa—F ¢ v 7 I #E&&ESM o _ Lk %5
similar material, unless all of the following are met: RZLIITEERA,
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e The coating has achieved a minimum average slip resistance of .50

in laboratory tests.

e The tests were based on the appropriate ASTM standard test

method and conducted by a qualified laboratory (Appendix B to this
subpart references appropriate ASTM standard test methods).
e Documentation of the test results is available at the site and to the

steel erector.

- ERERBRTIX, 203 —T7 0 7O D U3 A /N 0.50 R
5T &,

- BRI, #E7e ASTM FEvERBR FIEIC D & | @kt L - T
FhE S D 2 E(Z ORIEROfTE% B 1, #0)72 ASTM fEAERER k4 2 I
LTWET, ).

- RS R OWME TR, BGROEREMHA TERIE TAFTEDLZ &,

Plumbing-up

When deemed necessary by a competent person, p/lumbing-up equipment

must be installed during the steel erection process to ensure the stability of
the structure. [29 CFR 1926.754(d)(1)]

Al TE

- REE O ENE AR T D 72D, BN TR I A S e A R L7
UL 57220, [29 CFR 1926.754(d)(1)]
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'TIN

~mas

When plumbing-up equipment is used, it must be in place and properly installed
before the structure is loaded with construction material such as loads of joists,

bundles of decking, or bundles of bridging. [29 CFR 1926.754(d)(2)]

e Plumbing-up equipment may be removed only with the approval of a
competent person. [29 CFR 1926.754(d)(3)

e When deemed necessary by a competent person, plumbing-up equipment
must be installed during the steel erection process to ensure the stability of
the structure. [29 CFR 1926.754(d)(1)]

e Plumbing-up equipment may be removed only with the approval of a

competent person. [29 CFR 1926.754(d)(3)]

FLESEE 2T B8, BEWICRAK (Padaxbh) Ok, TvF
DR, TV v VOREDOEBMEIDPIEEN DA, Bl S, WUNIERE
ENTW T b7, [29 CFR 1926.754(d)(2)]

« EEHEEHL @Y NOKREBR -G EICOARRMO AT Z ENTEET,
[29 CFR 1926.754(d))

© WEEMOREVEEHERT D72 SO AL T LRI AUE 2 4
L2 iud7e 5720, [29 CFR 1926.754(d)(1)]

I

{1

a

o BEHEERIX B R ANDOEKREE S-S AICOBRR D NT Z E RN TEET,
[29 CFR 1926.754(d (3)]

Metal decking
Hoisting, Landing, and Placing of Metal Decking Bundles:

e Bundle packaging and strapping may not be used for hoisting unless

ERBT v XM
ERT o XMOEDREY EiF, MARURE :
o WOMMEM K OFER N Rid, 2D HBOZDIHRNCERGF SN D Th
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specifically designed for that purpose. [29 CFR 1926.754(e)(1) ()]

If Joose items such as dunnage, flashing, or other materials are placed

on top of metal decking bundles intended to be hoisted, they must be
secured to the bundles. [29 CFR 1926.754(e)(1)(i)]

When bundles of metal decking are landed on joists, all bridging must

be installed and anchored, and all joist-bearing ends attached. (See

Open web steel joists for exceptions.) [29 CFR 1926.754(e)(1)(ii)]

Metal decking bundles must be /anded on framing members so that
enough support is provided to allow the bundles to be unbanded
without dislodging the bundles from the supports. [29 CFR
1926.754(e)(1)Gv)]

At the end of the shift or when environmental or jobsite conditions

require, metal decking must be secured against displacement. [29 CFR
1926.754(e)(1) (V)]
Roof and Floor Holes and Openings:

WERY . B0 RIS LTI S 720, [29 CFR 1926.754(e)(1) ()]

s B ETEERETHEET v XM OKRD FIZ, BEM,. 7T vy s ED
OBEMEDEE SN TWRWHENEINLIHEIET. ZNOHEHRIZL o2 &
[ E L7 huE7e 5720, [29 CFR 1926.754(e) (1))

BT Vv IMOREMRKY (a4 A RIZERET L. 3TOT Y v
UHEBRE - FEL, RK (P aA RN 1T T RTOR A BEE LR U
BV, (FMZOWTIE, A=y = 7R K (a2 b)) 28R
Dz L) [29 CFR 1926.754(e)(1)Gii)]

BET v IMOFRIL, ZFHNPOLERNTND Z L7 N REHAED LD,
F R ZFER LN D X O ITEMAEM O LICRE LT by, [29
CFR 1926.754(e)(1)(v)]

VEZER TR SURBRBE MBI ORPLUC L W BB L SNDEAIE. &BT v
FETIRNE D ICEE LT iudZe 57220, [29 CFR 1926.754(e)(1) ()]

BAR K UK D 7K OB R
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e Metal decking at roof and floor holes and openings must be installed

as follows:

ToXDORPOEE L, EEBPFET

Framed metal deck openings must have structural members
turned down to allow continuous deck installation, except
where prevented by structural design constraints or
constructability. [29 CFR 1926.754(e)(2)(1)]

o EIRRLIKDOICOMIOIMOBET » ¥, RO LD ICHE LTI bk
VY,
- M EERT v OO, HiE EoRE Lol <k L EofilFic
LORARETHIGAEZRE, Ty X2 L CRETEHL ) METHMEZ T
FIZHT 0 BT Tl i iud7e 5720, [29 CFR 1926.754(e)(2)(0)]
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Openings such as roof and floor holes must be decked over.
Where large size, configuration, or other structural constraints
do not allow openings to be decked over (e.g. elevator shafts,
stair wells, etc.), employees must be protected in accordance
with the fall protection provisions of this standard. [29 CFR
1926.754(e)(2)(id)]

When metal decking holes and openings are cut, they must [29 CFR
1926.754(e)(2)Gi)]:

e Immediately and permanently be filled with the intended
equipment or structure.

e Or immediately be covered.
Covering Roof and Floor Openings:

e (Covers for roof and floor openings shall be capable of supporting,
without failure, twice the weight of the employees, equipment, and
materials that may be imposed on them at any one time. [29 CFR
1926.754(e) 3 @]

All covers must be:

Secured when installed to prevent accidental displacement by

the wind, equipment or employees. [29 CFR 1926.754(e)(3)(ii)]

Painted with high-visibility paint, or
Markedwith the word "HOLE" or "COVER" to provide warning
of the hazard. [29 CFR 1926.754(e)(3)(ii)]

Installed smoke dome or skylight fixtures are not considered covers,

unless they meet the appropriate strength requirements. [29 CFR
1926.754(e)(3)(iv)]

Where planks or metal decking around columns do not fit tightly, wire

o A

- BIRSCIRO 7 EOR N A BT iU b,

S REWYA X AR, FOMMOMEE OB LY B (= L= —
Uy 7 b, BEEIFTFE)EES ZENTERWEA, WEAFEILZ ORUEDOEE
BilEIREIZHE > TERE S LR AuiE7e v 8 A, [29 CFR 1926.754(e)(2)(i)]

C fET o FNEOEE TS EET RO L DI LT R FHA
[29 CFR 1926.754(e)(2)(iii)]:
B U TR L IIBE A E BICKAICTET D,

- NFEBIZEDRLTWS,
BiRLIROBAEED N—F 5!
- BIRKOIROBAE O =13, #EAE, sk NEnbIc—EIZR IS
AREMEDO S DMBIOERED 2 (FOEEL, METHZLRZXDHIENTE
HH0 3%, [29 CFR 1926.754(e)(3)(1)]

T RTOINR=FZLLTFTOHDITLTLZENY,

- JEL, BEER K O S L DRI BB & B < To O RERFIZRE ST
#7, [29 CFR 1926.754(e)(3)(ii)]

- AARME O E VBT

HOLE (BHH#B) ] Xix TCOVER (b TW\W5,) | L) #Hi#

i, FEBRMEDESE 224 5, [29 CFR 1926.754(e)(3)(i)]
- WU REE B AT T SR VRY | RE SN AE—2 F—A (EEXRI) T
KA (A A4 T4 0) OfFHiEsr - ReInEE A, [29 CFR
1926.754(e)(3)(iv)]
- AEOEFHORRLEBEOT XN Lo LIELRVWEAR . VA Y —A vy

Tv—7
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mesh, exterior plywood, or equivalent material must be installed, and
must be of sufficient strength to:
e Provide fall protection for personnel.
e Prevent objects from falling through. [29 CFR 1926.754(e)(4)]
Installation of Metal Decking:

o To prevent accidental movement or displacement, metal decking must
be laid tightly, and be immediately secured. (See 29 CFR 1926.760(c)
for exceptions.) [29 CFR 1926.754(e)(5)()]

e During initial placement, metal decking panels must be fully

supported by structural members. [29 CFR 1926.754(e)(5)(Gi)]

Unsecured Decking Causes Eighty-Foot Fall

Derrick Floors:
o To support the intended floor loading, a derrick floor must be fully
decked and/or planked, and the steel member connections completed.
[29 CFR 1926.754(e)(6)()]

o  Temporary loads placed on a derrick floor must be distributed over the

underlying support members so as to prevent local overloading of the
deck material. [[29 CFR 1926.754(e)(6)(i)]

2, SMES UL EZEOME 2 B £ 72 iud7e 59, RO X 5 I2+53 7208
TRIFUTAR Y £8 A,

- WA B R A BT S,

- WERE T T 0% BEET, [29 CFR 1926.754(e)(4)]
&RT v XDV i
BT R BEOEN A SToDIC, @R T vy XA Lonh EEER L, EHIZH
E LR UEZR S0, SOV TiE, 29 CFR 1926.760(c) #& D = &,
[29 CFR 1926.754(e)(5)(1)]
© PIHIELE T, BT v B SRS I K o TEAICFF I N TR
UEZ 57220, [29 CFR 1926.754(e)(5)(i)]

TS

BEEIN THRWT v XK T 80 7 4 — h DEREFI KA

TV v I RREINTWVBEK:
C BRUTEEEAEZ 2D TV vV RESEARICT v ROV UIHRIZ L,
Mt oG 5E T LA auEze 5720, [29 CFR 1926. 754 (e) (6) (1) ]

- T U JRICEE S BEZR BRI, T S B O /T 2 A A B <
T2z, LD BRI LR T s 22 v, [[29 CFR
1926.754(e)(6) ()]
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Column anchorage [29 CFR 1926.755]

o EE[29 CFR 1926.755]

This section addresses the hazards associated with column stability and,
specifically, the proper use of anchor rods (anchor bolts) to ensure column
stability. Inadequate anchor rod/bolt installation has been identified as a

primary contributing factor to structural collapses.

2Dk va TR HOREMEICEE T 2 fERME, R EMN AR T 2720
DT H—ny R(T A=AV ) OB ZE IOV TR L £,
TrAh—ay R/ARVNORERAT5THDL I EN, BEREOERERE L
TRHEINTHET,

Erection stability

One Worker Killed, Three Injured as Columns Collapse

All columns must be anchored by a minimum of 4 anchor rods (anchor
bolts). [29 CFR 1926.755(2)(1)]

HEABIEL, F@E 1 ABELE, 3 ABNAHE

T RTONIT. HK 4 SO T v h—a y R (T v h—AR)L b)) TREE LT
725720 [29 CFR 1926.755(2)(1)]
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Each column anchor rod (anchor bolt) assembly, including the column-
to-base plate weld and the column foundation, must be designed to [29
CFR 1926.755(2)(2)]:

e Resist a minimum eccentric gravity load of 300 pounds located

18 inches from the extreme outer face of the column in each
direction at the top of the column shaft.
Columns must be set on elements that adequately transfer the

construction loads [29 CFR 1926.755(a)(3)]:

o Level finished floors

e Pre-grouted leveling plates

e Leveling nuts

o Shim packs
All columns must be evaluated by a competent person to determine
whether guying or bracingis needed; if guying or bracing is needed, it

must be installed. [29 CFR 1926.755(a)(4)]

CRREOT o —a sy R(T U —R B EASK RS A~ L — AR
R ORERHAEZErTe, ) 1Z. [29 CFR 1926.755(2)(2) 11T#% 5 L2 T Ui & 7200,

C FEARR B ORI OFEO RN E S 18 A T UIT)LE T D 300 A R
D fe/IMi OB AR 2 F 5,

ERAMAEUICE T ERICHEZFE LR TIER D20
1926.755(a) ] :
- sl bl
RSN —T g TSN LR T — b
- KEHOF > B
- FEOM (R )
© TRTOREICDWT, FERE DM ATV, SRUISHE (T r—2) Bl
ZENE D gl L7 TR 2R B 72V, SGRXUISRE (7 b—R) BLERGE
X, ZNDHEBRE L Thide o220, [29 CFR 1926.755(a)(4)]

[29 CFR

34




