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the load shall not be released from the
hoisting line until the members are se-
cured with at least two bolts per con-
nection, of the same size and strength
as shown in the erection drawings,
drawn up wrench-tight or the equiva-
lent as specified by the project struc-
tural engineer of record, except as
specified in paragraph (b) of this sec-
tion.

(2) A competent person shall deter-
mine if more than two bolts are nec-
essary to ensure the stability of canti-
levered members; if additional bolts
are needed, they shall be installed.

(b) Diagonal bracing. Solid web struc-
tural members used as diagonal brac-
ing shall be secured by at least one bolt
per connection drawn up wrench-tight
or the equivalent as specified by the
project structural engineer of record.

(c) (1) Double connections at columns
and/or at beam webs over a column. When
two structural members on opposite
sides of a column web, or a beam web
over a column, are connected sharing
common connection holes, at least one
bolt with its wrench-tight nut shall re-
main connected to the first member
unless a shop-attached or field-at-
tached seat or equivalent connection
device is supplied with the member to
secure the first member and prevent
the column from being displaced (See
Appendix H to this subpart for exam-
ples of equivalent connection devices).

(2) If a seat or equivalent device is
used, the seat (or device) shall be de-
signed to support the load during the
double connection process. It shall be
adequately bolted or welded to both a
supporting member and the first mem-
ber before the nuts on the shared bolts
are removed to make the double con-
nection.

(d) Column splices. Each column splice
shall be designed to resist a minimum
eccentric gravity load of 300 pounds
(136.2 kg) located 18 inches (.46 m) from
the extreme outer face of the column
in each direction at the top of the col-
umn shaft.

(e) Perimeter columns. Perimeter col-
umns shall not be erected unless:

(1) The perimeter columns extend a
minimum of 48 inches (1.2 m) above the
finished floor to permit installation of
perimeter safety cables prior to erec-
tion of the next tier, except where
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constructibility does not allow (see Ap-
pendix F to this subpart);

(2) The perimeter columns have holes
or other devices in or attached to pe-
rimeter columns at 42-45 inches (107-114
cm) above the finished floor and the
midpoint between the finished floor
and the top cable to permit installa-
tion of perimeter safety cables required
by §1926.760(a)(2), except where
constructibility does not allow. (See
Appendix F to this subpart).

§1926.757 Open web steel joists.

(a) General. (1) Except as provided in
paragraph (a)(2) of this section, where
steel joists are used and columns are
not framed in at least two directions
with solid web structural steel mem-
bers, a steel joist shall be field-bolted
at the column to provide lateral sta-
bility to the column during erection.
For the installation of this joist:

(i) A vertical stabilizer plate shall be
provided on each column for steel
joists. The plate shall be a minimum of
6 inch by 6 inch (152 mm by 152 mm)
and shall extend at least 3 inches (76
mm) below the bottom chord of the
joist with a 1346 inch (21 mm) hole to
provide an attachment point for guying
or plumbing cables.

(ii) The bottom chords of steel joists
at columns shall be stabilized to pre-
vent rotation during erection.

(iii) Hoisting cables shall not be re-
leased until the seat at each end of the
steel joist is field-bolted, and each end
of the bottom chord is restrained by
the column stabilizer plate.

(2) Where constructibility does not
allow a steel joist to be installed at the
column:

(i) an alternate means of stabilizing
joists shall be installed on both sides
near the column and shall:

(A) provide stability equivalent to
paragraph (a)(1) of this section;

(B) be designed by a qualified person;

(C) be shop installed; and

(D) be included in the erection draw-
ings.

(ii) hoisting cables shall not be re-
leased until the seat at each end of the
steel joist is field-bolted and the joist
is stabilized.

(3) Where steel joists at or near col-
umns span 60 feet (18.3 m) or less, the
joist shall be designed with sufficient
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strength to allow one employee to re-
lease the hoisting cable without the
need for erection bridging.

(4) Where steel joists at or near col-
umns span more than 60 feet (18.3 m),
the joists shall be set in tandem with
all bridging installed unless an alter-
native method of erection, which pro-
vides equivalent stability to the steel
joist, is designed by a qualified person
and is included in the site-specific erec-
tion plan.

(5) A steel joist or steel joist girder
shall not be placed on any support
structure unless such structure is sta-
bilized.

(6) When steel joist(s) are landed on a
structure, they shall be secured to pre-
vent unintentional displacement prior
to installation.

(7) No modification that affects the
strength of a steel joist or steel joist
girder shall be made without the ap-
proval of the project structural engi-
neer of record.

(8) Field-bolted joists. (i) Except for
steel joists that have been pre-assem-
bled into panels, connections of indi-
vidual steel joists to steel structures in
bays of 40 feet (12.2 m) or more shall be
fabricated to allow for field bolting
during erection.

(ii) These connections shall be field-
bolted unless constructibility does not
allow.

(9) Steel joists and steel joist girders
shall not be used as anchorage points
for a fall arrest system unless written
approval to do so is obtained from a
qualified person.

(10) A bridging terminus point shall
be established before bridging is in-
stalled. (See Appendix C to this sub-
part.)

(b) Attachment of steel joists and steel
joist girders. (1) Each end of “K’’ series
steel joists shall be attached to the
support structure with a minimum of
two Ys-inch (3 mm) fillet welds 1 inch
(25 mm) long or with two Y2-inch (13
mm) bolts, or the equivalent.

(2) Each end of “LH” and “DLH” se-
ries steel joists and steel joist girders
shall be attached to the support struc-
ture with a minimum of two Y4-inch (6
mm) fillet welds 2 inches (61 mm) long,
or with two 34-inch (19 mm) bolts, or
the equivalent.
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(3) Except as provided in paragraph
(b)(4) of this section, each steel joist
shall be attached to the support struc-
ture, at least at one end on both sides
of the seat, immediately upon place-
ment in the final erection position and
before additional joists are placed.

(4) Panels that have been pre-assem-
bled from steel joists with bridging
shall be attached to the structure at
each corner before the hoisting cables
are released.

(c) Erection of steel joists. (1) Both
sides of the seat of one end of each
steel joist that requires bridging under
Tables A and B shall be attached to the
support structure before hoisting ca-
bles are released.

(2) For joists over 60 feet, both ends
of the joist shall be attached as speci-
fied in paragraph (b) of this section and
the provisions of paragraph (d) of this
section met before the hoisting cables
are released.

(3) On steel joists that do not require
erection bridging under Tables A and
B, only one employee shall be allowed
on the joist until all bridging is in-
stalled and anchored.

TABLE A—ERECTION BRIDGING FOR SHORT
SPAN JOISTS

Joist Span

.| 34-0
.| 36-0
.| 39-0
.1 39-0
. |NM

.| 34-0
.| 35-0
36-0
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TABLE A—ERECTION BRIDGING FOR SHORT

SPAN JoISTS—Continued
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TABLE A—ERECTION BRIDGING FOR SHORT
SPAN JoISTS—Continued

Joist Span Joist Span
20K7 ... 40-0 BOKCSS ..oovveeienieeeseisesisesssssssss s 54-0
ggE?O :g_g 4ol\hl\elle?diagonal bolted bridging not mandatory for joists under
22K11 . 40-0
aake - 36-0 TABLE B—ERECTION BRIDGING FOR LONG SPAN
24K6 ... JoIsTs
24K7
24K8 Joist Span
E:E?O": 18LHO2 33-0.
24K12 18LHO3 ... NM.
18LHO4 NM.

e 18LHO5 NM.
26K7 18LHO6 ... NM.
26K8 18LHO7 ... NM.
56K9 18LH08 NM.
26Kk10 18LH09 NM.
2eK12 | 20LHO2 ... 33-0.
S8K6 20LHO3 ... 38-0.

20LH04 NM.
28K7 ... 20LHO5 NM.
28K8 20LHO6 ... NM.
28K9 ... 20LHO7 ... NM.
28K10 . 20LHO8 NM.
28K12 . 20LHO9 NM.
30K7 ... 20LH10 ... NM.
30K8 ... 24LHO3 ... 35-0.
30K9 ... 24LH04 39-0.
30K10 . 24LHO5 40-0.
30K11 . 24LHO6 ... 45-0.
30K12 ... 24LHO7 ... NM.
10KCS1 . 24LH08 NM.
10KCS2 . 24LH09 NM.
10KCS3 . 24LH10 ... NM.
12KCS1 . 24LH11 ... NM.
12KCS2 . 28LHO5 42-0.
12KCS3 . 28LH06 42-0.
14KCS1 . 28LHO7 ... NM.
14KCS2 . 28LHO8 ... NM.
14KCS3 . 28LH09 NM.
16KCS2 . 28LH10 NM.
16KCS3 . 28LH11 ... NM.
16KCS4 . 28LH12 .. NM.
16KCS5 . 28LH13 NM.
18KCS2 . 32LH06 47-0 through 60-0.
18KCS3 . 32LH07 47-0 through 60-0.
18KCS4 . 32LH08 55-0 through 60-0.
18KCS5 . 32LH09 NM through 60-0.
20KCS2 . 32LH10 ... NM through 60-0.
20KCS3 . 32LH11 ... NM through 60-0.
20KCS4 . 32LH12 NM through 60-0.
20KCS5 . 32LH13 NM through 60-0.
22KCS2 . 32LH14 .. NM through 60-0.
22KCS3 . 32LH15 ... NM through 60-0.
22KCS4 . 36LHO7 47-0 through 60-0.
22KCS5 . 36LHO8 47-0 through 60-0.
24KCS2 . 36LH09 57-0 through 60-0.
24KCS3 . 36LH10 NM through 60-0.
24KCS4 . 36LH11 NM through 60-0.
24KCS5 . 36LH12 NM through 60-0.
26KCS2 . 36LH13 NM through 60-0.
26KCS3 . 36LH14 NM through 60-0.
26KCS4 . 36LH15 NM through 60-0.
ggiggg NM = diagonal bolted bridging not mandatory for joists
28KCS3 . under 40 feet.

28KCS4 .
28KCS5 .
30KC53 ..
30KCS4 .

53-0
45-0

(4) Employees shall not be allowed on
steel joists where the span of the steel
joist is equal to or greater than the
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span shown in Tables A and B except in
accordance with §1926.757(d).

(5) When permanent bridging ter-
minus points cannot be used during
erection, additional temporary bridg-
ing terminus points are required to
provide stability. (See appendix C of
this subpart.)

(d) Erection bridging. (1) Where the
span of the steel joist is equal to or
greater than the span shown in Tables
A and B, the following shall apply:

(i) A row of bolted diagonal erection
bridging shall be installed near the
midspan of the steel joist;

(ii) Hoisting cables shall not be re-
leased until this bolted diagonal erec-
tion bridging is installed and anchored;
and

(iii) No more than one employee shall
be allowed on these spans until all
other bridging is installed and an-
chored.

(2) Where the span of the steel joist is
over 60 feet (18.3 m) through 100 feet
(30.5 m), the following shall apply:

(i) All rows of bridging shall be
bolted diagonal bridging;

(ii) Two rows of bolted diagonal erec-
tion bridging shall be installed near
the third points of the steel joist;

(iii) Hoisting cables shall not be re-
leased until this bolted diagonal erec-
tion bridging is installed and anchored;
and

(iv) No more than two employees
shall be allowed on these spans until
all other bridging is installed and an-
chored.

(3) Where the span of the steel joist is
over 100 feet (30.5 m) through 144 feet
(43.9 m), the following shall apply:

(i) All rows of bridging shall be
bolted diagonal bridging;

(ii) Hoisting cables shall not be re-
leased until all bridging is installed
and anchored; and

(iii) No more than two employees
shall be allowed on these spans until
all bridging is installed and anchored.

(4) For steel members spanning over
144 feet (43.9 m), the erection methods
used shall be in accordance with
§1926.756.

(5) Where any steel joist specified in
paragraphs (¢)(2) and (d)(1), (d)(2), and
(d)(3) of this section is a bottom chord
bearing joist, a row of bolted diagonal
bridging shall be provided near the sup-
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port(s). This bridging shall be installed
and anchored before the hoisting
cable(s) is released.

(6) When bolted diagonal erection
bridging is required by this section, the
following shall apply:

(i) The bridging shall be indicated on
the erection drawing;

(ii) The erection drawing shall be the
exclusive indicator of the proper place-
ment of this bridging;

(iii) Shop-installed bridging clips, or
functional equivalents, shall be used
where the bridging bolts to the steel
joists;

(iv) When two pieces of bridging are
attached to the steel joist by a com-
mon bolt, the nut that secures the first
piece of bridging shall not be removed
from the bolt for the attachment of the
second; and

(v) Bridging attachments shall not
protrude above the top chord of the
steel joist.

(e) Landing and placing loads. (1) Dur-
ing the construction period, the em-
ployer placing a load on steel joists
shall ensure that the load is distrib-
uted so as not to exceed the carrying
capacity of any steel joist.

(2) Except for paragraph (e)(4) of this
section, no construction loads are al-
lowed on the steel joists until all bridg-
ing is installed and anchored and all
joist-bearing ends are attached.

(3) The weight of a bundle of joist
bridging shall not exceed a total of
1,000 pounds (454 kg). A bundle of joist
bridging shall be placed on a minimum
of three steel joists that are secured at
one end. The edge of the bridging bun-
dle shall be positioned within 1 foot (.30
m) of the secured end.

(4) No bundle of decking may be
placed on steel joists until all bridging
has been installed and anchored and all
joist bearing ends attached, unless all
of the following conditions are met:

(i) The employer has first determined
from a qualified person and docu-
mented in a site-specific erection plan
that the structure or portion of the
structure is capable of supporting the
load;

(ii) The bundle of decking is placed
on a minimum of three steel joists;

(iii) The joists supporting the bundle
of decking are attached at both ends;
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(iv) At least one row of bridging is in-
stalled and anchored;

(v) The total weight of the bundle of
decking does not exceed 4,000 pounds
(1816 kg); and

(vi) Placement of the bundle of deck-
ing shall be in accordance with para-
graph (e)(5) of this section.

(5) The edge of the construction load
shall be placed within 1 foot (.30 m) of
the bearing surface of the joist end.

§1926.758 Systems-engineered metal

buildings.

(a) All of the requirements of this
subpart apply to the erection of sys-
tems-engineered metal buildings ex-
cept §§1926.755 (column anchorage) and
1926.757 (open web steel joists).

(b) Each structural column shall be
anchored by a minimum of four anchor
rods (anchor bolts).

(c) Rigid frames shall have 50 percent
of their bolts or the number of bolts
specified by the manufacturer (which-
ever is greater) installed and tightened
on both sides of the web adjacent to
each flange before the hoisting equip-
ment is released.

(d) Construction loads shall not be
placed on any structural steel frame-
work unless such framework is safely
bolted, welded or otherwise adequately
secured.

(e) In girt and eave strut-to-frame
connections, when girts or eave struts
share common connection holes, at
least one bolt with its wrench-tight
nut shall remain connected to the first
member unless a manufacturer-sup-
plied, field-attached seat or similar
connection device is present to secure
the first member so that the girt or
eave strut is always secured against
displacement.

(f) Both ends of all steel joists or
cold-formed joists shall be fully bolted
and/or welded to the support structure
before:

(1) Releasing the hoisting cables;

(2) Allowing an employee on the
joists; or

(3) Allowing any construction loads
on the joists.

(g) Purlins and girts shall not be used
as an anchorage point for a fall arrest
system unless written approval is ob-
tained from a qualified person.
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(h) Purlins may only be used as a
walking/working surface when install-
ing safety systems, after all permanent
bridging has been installed and fall
protection is provided.

(i) Construction loads may be placed
only within a zone that is within 8 feet
(2.5 m) of the center-line of the primary
support member.

§1926.759 Falling object protection.

(a) Securing loose items aloft. All mate-
rials, equipment, and tools, which are
not in use while aloft, shall be secured
against accidental displacement.

(b) Protection from falling objects other
than materials being hoisted. The con-
trolling contractor shall bar other con-
struction processes below steel erec-
tion unless overhead protection for the
employees below is provided.

§1926.760 Fall protection.

(a) General requirements. (1) Except as
provided by paragraph (a)(3) of this sec-
tion, each employee engaged in a steel
erection activity who is on a walking/
working surface with an unprotected
side or edge more than 15 feet (4.6 m)
above a lower level shall be protected
from fall hazards by guardrail systems,
safety net systems, personal fall arrest
systems, positioning device systems or
fall restraint systems.

(2) Perimeter safety cables. On multi-
story structures, perimeter safety ca-
bles shall be installed at the final inte-
rior and exterior perimeters of the
floors as soon as the metal decking has
been installed.

(3) Connectors and employees work-
ing in controlled decking zones shall be
protected from fall hazards as provided
in paragraphs (b) and (c) of this sec-
tion, respectively.

(b) Connectors. Each connector shall:

(1) Be protected in accordance with
paragraph (a)(1) of this section from
fall hazards of more than two stories or
30 feet (9.1 m) above a lower level,
whichever is less;

(2) Have completed connector train-
ing in accordance with §1926.761; and

(3) Be provided, at heights over 15
and up to 30 feet above a lower level,
with a personal fall arrest system, po-
sitioning device system or fall re-
straint system and wear the equipment
necessary to be able to be tied off; or be
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