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SECTION 05 21 00

STEEL JO ST FRAM NG
05/ 15, CHG 1: 08/18

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

NOTE: This guide specification covers the
requirenents for steel joist fram ng and accessories
and includes the foll owi ng components: Qpen Wb
Steel Joists (K-Series and KCS), Longspan Stee
Joists (LH Series), Deep Longspan Steel Joists

(DLH Series), Joist Grders, Conposite Steel Joists
(CJ-Series), and Nonstandard Joists and Joi st

G rders.

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

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

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

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

PART 1 GENERAL
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NOTE: Show the follow ng infornation on the project
dr awi ngs:

1. Joist series and size, joist spacing, and kN
(ki p) |l oad on each panel point, span, and sl ope.
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2. Design loads, including net uplift and |atera
forces in addition to gravity (dead and |ive) | oads.

3. Method of anchoring, fram ng at openings,
spaci ng and type of bridging.

4. Accessory details as applicable.

Mechani cal and El ectrical [ayout draw ngs and
specifications for ceiling suspensions rmust contain
notes indicating that hangar | oads between panel
points in excess of 445 N 100 pounds must have the
excess hangar | oads suspended from panel points.

VWhen joists or girders are to be designed to resi st
net uplift and/or lateral forces, such joists and
girders and the forces they must resist nust be

i ndi cated on the drawi ngs. Al so, indicate all proper
anchorages and braci ng designed to resist those
forces, as required.

The standard joi st tables cannot be used verbatim
when the depth of the joist is reduced near the ends
to acconmpdate two-way top chord slopes in excess of
10 mm per neter 1/8 inch per foot. Before using
standard designations for these joists, the designer
nmust verify the adequacy of the joist nenbers.

For additional information on the use of joists and
joist girders see SJI Technical D gests covering
pondi ng | oadi ng, vibrations, uplift, welding, fire
resi stant assenblies, lateral |oad resisting frames
using steel joists and joist girders and eval uation
and nodification of open web steel joists and joist
girders.
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1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zation, designation, date,
and title.

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

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

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci fication when you choose to reconcile

references in the publish print process.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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1.

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

AMERI CAN VELDI NG SOCI ETY ( AW5)

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

ASTM | NTERNATI ONAL ( ASTM

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

| NTERNATI ONAL CODE COUNCI L (1 CC)
I CC IBC (2021) International Building Code
SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC PA 1 (2016) Shop, Field, and Mi ntenance
Coating of Metals

SSPC Pai nt 15 (1999; E 2004) Steel Joist Shop
Prinmer/Metal Building Priner

SSPC SP 2 (2018) Hand Tool d eaning

STEEL JO ST | NSTI TUTE (SJl)

SJI COWPCsI TE JA STS (2007; Suppl enent 1 2010) Standard
Speci fications for Conposite Steel Joist
Cat al og

SJI LOAD TABLES (2020) Standard Specifications Load Tabl es

and Wi ght Tables for Steel Joists and
Joist Grders - 45th Edition

SJI MANUAL (2009) 80 Years of Open Wb Steel Joi st
Construction

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

29 CFR 1926 Saf ety and Health Regul ati ons for
Construction

29 CFR 1926. 756 Steel Erection; Beans and Col umms

29 CFR 1926. 757 Steel Erection; Open Wb Steel Joists

2 SUBM TTALS
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NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project. The CGuide Specification
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technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

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

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

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

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

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

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

Covernment approval is required for submittals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnittals
Wel der Qualification
SD- 02 Shop Drawi ngs
Steel Joist Framng; C, [ 11
SD- 03 Product Data
Recycl ed Content OF Steel Products; S
SD- 05 Design Data
Design Calculations; ¢, [ 11
SD- 06 Test Reports

Erection I nspection

Vel di ng I nspections
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1

SD- 07 Certificates
Certification of Conpliance
3  QUALITY ASSURANCE

Performall work in conpliance with the requirenents set forth in
29 CFR 1926.

. 3.1 Drawi ng Requi renents

Submit drawi ngs of steel joist fram ng including fabrication
specifications for shop painting, and identification markings of joists
[and joist girders]. Show joist type and size, layout in plan, al
appl i cabl e | oads, deflection criteria, and erection details including

nmet hods of anchoring, fram ng at openings, type, size, and |location and
connections for and spacing of bridging, requirenments for field welding,
and details of accessories as applicable. [Show profiles for nonstandard
joist configurations.][Show steel joist field splice |locations and
details.]

.3.2 Certification of Conpliance

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

NOTE: Use the SJI MANUAL reference for projects
i nvol ving existing joist girder and joist systens.

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

Prior to construction conmencenent, submit certification for welder
qualification, in conpliance with AW D1.1/D1. 1V, welding operation, and
tacker, stating the type of welding and positions qualified for, the code
and procedure qualified under, date qualified, and the firm and individua
certifying the qualification tests. Submt certification of conpliance
for the foll ow ng:

a. SJI NMANUAL

[a][b]. Steel Joist Institute Menber Fabri cator

[bl[c]. 29 CFR 1926

[c][d]. 29 CFR 1926.757

[d][e]. Statenment from steel joist manufacturer, that work was perforned

in accordance with approved constructi on docunments and w th SJlI
standard specifications, in accordance with | CC | BC Section 1704.2.5. 2.

.4 DELI VERY, STORAGE, AND HANDLI NG

Handl e, transport, and store joists [and joist girders] in a manner to
prevent danage affecting their structural integrity. Verify piece count
of all joist products upon delivery and inspect all joists products for
damage. Report any danmge to the joist supplier. Store all itens off the
ground in a well drained |ocation protected fromthe weather and easily
accessi bl e for inspection and handling. Store joists with top chord down
and with joists in a vertical position. Store deep joists horizontally if
t hey were shipped on their sides.
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PART 2 PRODUCTS

2.1 SYSTEM DESCRI PTI ON

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

NOTE: The structural steel design nmust neet the
requi renents of OSHA Steel Erection Standard, 29 CFR
Part 1926, Subpart R-Steel Erection and 29 CFR

1926. 757.

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

Desi gnate steel joists [and joist girders] on the drawi ngs in accordance
with the standard designations of the Steel Joist Institute. Joists of

ot her standard designations or joists with properties other than those
shown may be substituted for the joists designated provided the structural
properties are equal to or greater than those of the joists shown and
provided all other specified requirenents are met.

2.2 STEEL JO STS [ AND JO ST G RDERS]

Provide steel joists [and joist girders] confornmng to SJI LOAD TABLES.
Design joists designated K, KCS, LH and DLH to support the |oads given in
t he applicable standard | oad tables of SJI LOAD TABLES. Submit design
calculations for [joist girders,][ special steel joists,][ conmposite stee
joists,] net uplift |oads, non-SJI standard details, and field splices.

I nclude cover letter signed and seal ed by the joist manufacturer's

regi stered design professional

2.2.1 Steel Joi st Canber

Canber joists [according to SJI LOAD TABLES][as indicated]. [Do not
canber joists.]

2.2.2 Speci al Steel Joists

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

NOTE: Provide |oad diagrans on structural draw ngs
for all loading conditions including net wind uplift
on special joists.

For roof joists, specify live-load deflection
criteria of L/360 for conditions where plaster

ceiling is attached or suspended. Specify L/240 for
all other cases.

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

Provi de special joists and connections capabl e of w thstanding the design
| oads indicated with a live-load deflection | ess than [L/360][L/240] for
roof joists and L/ 360 for floor joists.

2.2.3 Steel Joist Substitutes and Qutriggers

Provi de joist substitutes and outriggers confornmng to SJI LOAD TABLES
with steel angle or channel nenbers.

2.2. 4 Conposite Steel Joists

Provi de conposite steel joists conformng to SJI COWOSI TE JO STS
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2.2.5 Joist Grders

Provi de joist girders capable of withstanding the design |oads indicated
with a live-load deflection less than [L/360][L/240] for roof girders and
L/ 360 for floor girders. [Wiere joist girders are part of the latera

| oad resisting system design girder for the end nonments indicated for

wi nd [and seismc].]

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

NOTE: Include this paragraph when joists will be
bolted to the joist girder as the holes require
speci al consideration in the design of the joist
gi rder.

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

[ Provide holes in top chord nmenbers for connecting and securing other
construction to the joist girders.]

Canber joist girders [according to SJI LOAD TABLES][as indicated]. [Do
not canber joist girders.]

2.3 RECYCLED CONTENT

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

NOTE: Coordinate the |level of recycled content with

sustainability requirenents for the project.
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Provi de products with an average recycl ed content of steel products of
post consumrer recycled content plus one half of preconsunmer recycled
content not less than [25] | ] percent.

2.4  ACCESSORI ES AND FI TTI NGS
2.4.1 Bri dgi ng

Provi de bridging of material, size, and type required by SJI LOAD TABLES
for type of joist, chord size, spacing and span. Furnish additiona
erection bridging if required for stability.

2.4.2 Bearing Pl ates

Fabricate steel bearing plats from ASTM A36/ A36N steel of size and
t hi ckness i ndi cat ed.

2.4.3 Cei l i ng Extensions

Furni sh ceiling extensions, either bottomchord el ements or a separate
extension unit of enough strength to support ceiling construction. Extend
ends to within 13 mr 1/2 inch of finished wall surface unless otherw se

i ndi cat ed.

2.5 SHOP PAI NTI NG

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

NOTE: The requirenents of this paragraph will be

coordinated with the requirenents of Section 09 90 00
PAI NTS AND COATINGS. In crawl spaces and ot her

high hum dity areas where greater protection than
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that provided by a priner paint is required and the
joists or girders will not be finish painted, the
paragraph will be revised to require that the joists
or girders be shop painted with a corrosion

resi stant type paint as recomended by SSPC.

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

SSPC Paint 15. Shop prinme joists, except as nodified herein, in
accordance with SSPC PA 1. Cean joists in accordance with SSPC SP 2
before priming. [Do not prine joists to receive sprayed-on
fireproofing.] |If flash rusting occurs, re-clean the surface prior to
application of prinmer. For joists [and joist girders] which require
finish painting under Section 09 90 00 PAINTS AND COATI NGS, the priner
pai nt nust be conpatible with the finish paint.

PART 3 EXECUTI ON

3.1 ERECTI ON

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

NOTE: Use 29 CFR 1926. 756 when joi st | engths exceed
43,900 mr 144 feet.
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Install joists [and joist girders] in conformance with SJI LOAD TABLES for
the joist series indicated, and the requirenents of 29 CFR 1926 and

29 CFR 1926. 757[ and 29 CFR 1926.756]. Handle and set joists [and joi st

gi rders] avoiding danage to the menbers. Place the "tag end" of joists as
shown on the joists placenment plans. Ensure that square-end joists are
erected right side up. [Place joists on joist girders in accordance with
the joist placenent plan, noting that in nmany instances joist nmay not need
to be placed at a joist girder panel point.] Distribute tenporary | oads
so that joist capacity is not exceeded. Renpve danaged joists [and joi st
girders] fromthe site, except when field repair is approved and such
repairs are satisfactorily made in accordance with the manufacturer's
recommendations. Do not repair, field nodify, or alter any joists [or

joist girder] without specific witten instructions fromthe Designer of
Record and/or joist manufacturer

Install and connect bridging concurrently with joist erection, before
construction | oads are applied. Do not apply loads to bridging. Anchor
ends of bridging lines at top and bottomchords if terminating at walls or
beans. Do not cut away vertical |eg of bridging where bridgi ng nakes an
el evation transition; weld a separate piece of bridging at the

transition. Performall welding in accordance with AW D1.1/D1. 1.

[3.2 BEARI NG PLATES
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NOTE: Use this paragraph for masonry or
cast-in-place concrete applications only.

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

Provi de bearing plates to accept full bearing after the supporting nmenbers
have been plunbed and properly positioned, but prior to placing
superinposed | oads. The area under the plate must be danp-packed solidly
wi t h beddi ng nortar, except where nonshrink grout is indicated on the
drawi ngs. Provide bedding nortar and grout as specified in Section

SECTION 05 21 00 Page 10



03 30 00 CAST-1 N PLACE CONCRETE

13.3 PAI NTI NG

3.3.1 Touch-Up Pai nting
After erection of joists [and joist girders], touch-up connections and
areas of abraded shop coat with paint of the sanme type used for the shop

coat .

[3.3.2 Fiel d Painting

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

NOTE: Onmt bracketed text when field painting is

not required.
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Paint joists [and joist girders] requiring a finish coat in conformance
with the requirenents of Section 09 90 00 PAINTS AND CQATI NGS

13.4 VI SUAL | NSPECTI ONS
Performthe follow ng visual inspections:
a. Verify that all joists are spaced properly.

b. Verify that there is sufficient joist bearing on steel beans,
concrete, and nasonry.

C. Verify all bridging lines are properly spaced and anchored.

d. Verify that damage has not occurred to the joists [and joist girder]
during erection.

e. Verify the joists are aligned vertically and there is no latera
sweep in the joists.

f. Where concentrated | oads are present on the joists verify that they
are located in accordance with the joists placenment plan

g. Verify wel ding of bridging and joist seats in accordance wth
AWS D1.1/D1.1N, Section 6. Performerection inspection and field
wel di ng i nspections with AW5 certified welding inspectors.

h. Verify proper bolting of diagonal bridging and joist seats where the
bolts are snug-tight.

-- End of Section --
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