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SECTION 05 2100
STEEL JOIST FRAMING 

*********************************************************************************************************************
This template must be edited for each project.  In doing so, specifier must add job-specific requirements.  Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer.  Once the choice is made or text supplied, remove the brackets.  The specifications must also be edited to delete specification requirements for processes, items, or designs that are not included in the project -- and specifier’s notes such as these.  To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual Structural POC. Please contact POC with suggestions for improvement as well.
When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.
This specification section is for use with LANL ESM Chapter 5, Section II; therefore it is applicable to ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see ESM Ch 1 Section Z10 Specifications and Quality discussion.
This specification section covers the requirements for steel joists and joist girders (referred to herein as joists), as well as associated accessories, fittings and priming/painting.  Aluminum joists, cold-formed steel-framed joists and trusses, and built-up structural-steel trusses are not covered.
ESM Chapter 5, Sect. II, para. 7.0, references the International Building Code (IBC), Chapter 22, Steel, for guidance on design requirements for steel building structures, and components therein, most of which are contained in this and other sections in the Metals Division of the specifications .
***********************************************************************************************************
*********************************************************************************************************************
The industry standard for steel joists is that the EOR for a Project doesn’t solely perform joist design, rather the design is done in conjunction with the joist manufacturer.  The IBC requirements, and this Section template, are written accordingly.  

In order for the joist manufacturer to perform their share of the joist design in accordance with both the SJI specifications (SJI Specs; both SJI docs listed in References) and the needs of a given project, the IBC requires the EOR to indicate his/her share of the joist design on the construction drawings (i.e., in short, the design criteria).  For example, joist designations from SJI Specs, joist layout, design basis/load combination equations, deviations from SJI Specs, lateral loads, etc.; and any “special requirements” that apply.  Some of what the EOR must convey is contained in the “Performance Requirements” Article herein.  For the full details on this, refer to the “Design paragraph” of IBC Sect. 2207.  
Since LANL is in SDC D, in order to comply with IBC para. 2207.1.1, joists that are part of a seismic force-resisting system must be designed, detailed, fabricated and erected in accordance with AISC 341.  The only exception to this is joists that are part of non-building structures (i.e., provided that the value of “R” is such that use of AISC 360 is permitted).
It is common for joists to be axially loaded due to lateral loads on a building (e.g., as struts/ties between diaphragm chords, and/ or in sub-diaphragms, that have to transfer wall-anchorage forces into a diaphragm, etc.).  The magnitude of axial forces, what they are from (i.e., “W” or “E”), and, if seismic, what “type (i.e., “E” or “Em”),” must be communicated to the supplier.
*********************************************************************************************************************
PART 1 
GENERAL

1.1. RELATED SECTIONS

A. Division 01 Specification Sections apply to this Section
1.2. SUMMARY

A. Section Includes:
1. K-series steel joists.

2. KCS-type K-series steel joists.

3. K-series steel joist substitutes.

4. LH- and DLH-series long-span steel joists.

5. CJ-series composite steel joists.

6. Joist girders.

7. Joist accessories.

B. Related Requirements:

*********************************************************************************************************************
Retain subparagraphs below to cross-reference requirements Construction Subcontractor might expect to find in this Section but are specified in other Sections.

The bearing plates included herein are intended for use in the construction of a new building, have integral anchorages, and these plates are to be embedded in the supporting concrete or masonry (in order to provide adequate joist support & anchorage).  If Project involves new joist framing on/in an existing concrete or masonry building then this Section must be edited accordingly.
The installation provisions referred to in 05 1000 are primary oriented toward baseplate installation; thus, they will require editing in order to be fully coordinated with the bearing plates of this Section.  As such, if there is no other reason for having 05 1000 in the Project Spec, and the Project includes joist bearing plates embedded in concrete or CMU, consider relocating the applicable “bearing-plate-installation content” from 05 1000 to 03 3001/04 2200.
*********************************************************************************************************************
1. Section 04 2200 Concrete Unit Masonry for the amount of grout required beneath bearing plates in concrete unit masonry.

2. Section 05 1000 Structural Metal Framing for field-welded shear connectors, and for installing bearing plates in concrete and concrete unit masonry.

1.3. REFERENCES
The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by basic designation only.

A. ASTM International (ASTM)
1. ASTM A 36 
Carbon Structural Steel

2. ASTM A 153 
Zinc Coating (Hot-Dip) on Iron and Steel Hardware 

3. ASTM A 325 
Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum




 Tensile Strength

4. ASTM A 563 
Carbon and Alloy Steel Nuts

5. ASTM A 780 
Repair of Damaged and Uncoated Areas of Hot-Dip 

Galvanized Coatings

6. ASTM F 436
 Hardened Steel Washers
B. American Welding Society (AWS)
1.    AWS D1.1 
Structural Welding Code – Steel
C. Master Painters Institute (MPI)
1. MPI #18 
Single Component Organic Zinc-Rich Primer 

2. MPI #19
 Inorganic Zinc-Rich Primer 
D. Research Council on Structural Connections (RCSC)

1. RCSC Specification for Structural Joints Using ASTM A325 or A490 Bolts
E.  
Steel Joist Institute (SJI)
1. SJI K, LH/DLH, JG
Standard Specifications, Load Tables and Weight Tables for Steel Joists and Joist Girders
2. SJI CJ


 Standard Specifications for Composite Steel Joists, Weight Tables and Bridging Tables, and Code of Standard Practice -- and any Supplements
F. The Society for Protective Coatings (SSPC)
1. SSPC-Paint 15 Paint Specification No. 15 Steel Joist Shop Primer/ Metal Building Primer 
2. SSPC-Paint 20 
Paint Specification No. 20 Zinc-Rich Primers (Type 1, “Inorganic,” and Type II, “Organic”).
3. SSPC-SP 2

 Hand Tool Cleaning

4. SSPC-SP 3 

Power Tool Cleaning
1.4. DEFINITIONS
A. SJI's "Specifications": SJI K, LH/DLH, JG.  This document also includes Code of Standard Practice.
B. Special Joists: Steel joists or joist girders requiring modification by manufacturer to support non-uniform, unequal, or special loading conditions that invalidate load tables in SJI “Specifications” and SJI CJ.
C. CJ: Composite joists, i.e., Standard Specification for Composite Steel Joists, CJ-Series" in "Standard Specifications for Composite Steel Joists, Weight Tables and Bridging Tables, Code of Standard Practice.

1.5. ACTION SUBMITTALS
A. Product Data: For each type of joist, accessory, and product.
B. Calculations:  Manufacturer’s design in accordance with the construction documents and with [SJI’s “Specifications”] [SJI CJ].
1. The design calculations shall be prepared by the manufacturer’s professional engineer (PE) responsible for the product design, and shall have a cover letter bearing the seal and signature of this PE.
2. In addition, and as applicable, the design calculations shall include the following:
a. Bridging design that differs from [SJI’s “Specifications”] [SJI CJ], such as cantilevered conditions and net uplift.
b. Connection design for:
i. Connections that differ from [SJI’s “Specifications”] [SJI CJ], such as flush-framed or framed connections.
ii. Field splices.
iii. Joist headers.
C. Joist Drawings:  Manufacturer’s placement plan(s) showing the joist products indicated on the construction documents to be used for field installation in accordance with same.  At a minimum, the placement plan(s) shall include the following:
1. Listing of applicable loads as stated on the construction documents and used in the design calculations as specified on same.
2. Profiles for joist configurations that differ from those defined by [SJI’s “Specifications”] [SJI CJ].
3. Connection requirements for:
a. Joist supports.
b. Joist girder supports.
c. Field splices.
d. Bridging anchorage/ attachments.
4. Live and total load deflection criteria for joist configurations that differ from those defined by [SJI’s “Specifications”] [SJI CJ].

5. Size, location and connections for bridging.
6. Joist headers.
D. Certification:  Manufacturer’s certificate of compliance stating that work was performed in accordance with the construction documents and with [SJI’s “Specifications”] [SJI CJ].
1.6. INFORMATIONAL SUBMITTALS
*********************************************************************************************************************
Informational submittals must be limited to those necessary for adequate quality control. The importance of an item, or complexity, in the context of the project should determine whether or not a submittal is required.
Retain first paragraph below with qualification requirements in Section 01 4000 Quality Requirements and as may be supplemented in "Quality Control" Article.
The reason Manufacturer Certificates are not included in this Article (as is the case in the AIA MasterSpec template for steel joist framing) is because that submittal pertains to Manufacturer Qualifications, which is N/A herein.  Refer to author note in Quality Control Article (1.8).
*********************************************************************************************************************
a. Qualification Data: For [manufacturer] [manufacturer’s professional engineer].
***************************************************************************************************************
Retain paragraph below if retaining "Welding Qualifications" paragraph in "Quality Control" Article.

***************************************************************************************************************
b. Welder Performance Qualification Records (WPQR).
************************************************************************************************************

Coordinate first paragraph below with qualification requirements in Section 01 4000 Quality Requirements.

************************************************************************************************************

c. Mill Certificates:  For each type of bolt.
d. Field quality-control reports.
1.7. SUSTAINABLE DESIGN SUBMITTALS
A. Product Data:  For products having recycled content, documentation indicating percentages by weight of postconsumer and pre-consumer recycled content.  Include statement indicating cost for each product having recycled content.

B. Laboratory Test Reports for Credit IEQ 4.2: For primers, documentation indicating that products comply with the testing and product requirements of the California Department of Public Health's (formerly, the California Department of Health Services') "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."
1.8. QUALITY CONTROL
*********************************************************************************************************************
Quality control is contained herein, & is the responsibility of the Construction Subcontractor.  

Quality assurance, which is required by IBC Ch, 17, is contained in the EOR’s Statement of Special Inspections (SSI), & is the responsibility of LANL (i.e., execution of the SSI).  The SSI template is found in ESM Ch. 16, Sect. IBC-IP, Attach. B.

SJI has a qualification/certification program for manufacturers (i.e., “SJI membership”).  While there were no such members in NM at time of writing, LANL projects in the last 5-7 years (TRU Waste, RLUOB, Indoor Firing Facility, Tactical Training Facility) used only joists from an SJI manufacturer, so this requirement in generic master was retained.
Retain this Article if field welding is required. If retaining, also retain "Welding certificates" paragraph in "Informational Submittals" Article. LANL ESM Ch. 13 & AWS state that welding qualifications remain in effect indefinitely unless welding personnel have not welded for more than six months or there is a specific reason to question their ability. Since SJI has its own requirements for welding procedures, shop welding does not follow LANL or AWS requirements.
*********************************************************************************************************************

A.          Manufacturer Qualifications: A manufacturer certified by SJI to manufacture joists complying with applicable standard specifications and load tables in SJI's "Specifications[."][" and "SJI CJ."]

1.          Manufacturer's responsibilities include providing professional engineering services for designing special joists to comply with performance requirements.

B. Welding Qualifications:  Qualify field-welding procedures and personnel according to Section 01 4455 Onsite Welding and Joining Requirements.
1.9. GENERAL REQUIREMENT

****************************************************************************************************

Mechanical and electrical layout drawings and specifications for ceiling suspensions should contain notes indicating that hanger loads between panel points in excess of 50 pounds shall have the excess hanger loads suspended from panel points. 

The standard joist tables cannot be used verbatim when the depth of the joist is reduced near the ends to accommodate two-way top chord slopes in excess of l/8 inch per foot. Before using standard designations for these joists, the designer must verify the adequacy of the joist members.

****************************************************************************************************
1.10. DELIVERY, STORAGE, AND HANDLING
A. Deliver, store and handle joists as recommended in [SJI’s “Specifications] [SJI CJ]. 
B. Protect joists from corrosion, deformation, and other damage during delivery, storage, and handling.
1.11. SEQUENCING
*********************************************************************************************************************
Retain this Article if the steel bearing plates that are specified in this Section will be installed in cast-in-place concrete or unit masonry.
If this Article is retained then, per the author note associated w/ the “Related Requirements” paragraph, LANL Master Spec Section templates 03 3001, 04 2220, &/or 05 1000 may need to be edited in order for the Project Spec to be complete & coordinated.
*********************************************************************************************************************
A. Deliver steel bearing plates to be built into [cast-in-place concrete] [and] [unit masonry] construction.
PART 2 
PRODUCTS

2.1
      PERFORMANCE REQUIREMENTS

*********************************************************************************************************************
Revise paragraph below as necessary if any of the IBC’s “special loads” apply (since such loads invalidate SJI load and weight tables). Indicate locations of special joists on Drawings and identify them as "special."  SJI’s ”Specifications” call for EOR to provide a loading diagram /schedule to facilitate joist manufacturer’s design of special joists. SJI’s Code of Standard Practice (COSP) includes an example of a load schedule.  Per IBC, EOR must indicate whether to follow ASD or LRFD design method (here &/or on Drawings).

*********************************************************************************************************************
A. Structural Performance: Provide special joists and connections capable of withstanding design loads indicated.

1. Use [ASD; data are given at service-load level] [LRFD; data are given at factored-load level].  

2. Design special joists to withstand design loads with live-load deflections no greater than the following:
*********************************************************************************************************************
Retain subparagraphs below, and edit them as appropriate, if the deflection criteria differ from those defined by the SJI Specs:  

· Floors:  I/360 for nominal (i.e., unfactored) live load (L)
· Roofs:  Same as for floors if ceiling is plaster or stucco. 1/240 for L for all other ceilings.

Although the SJI Specs don’t indicate total load (D + L) deflection criteria , since the live load criteria are the same as those (“minimums”) in the IBC, it can be assumed that the total load criteria are too (i.e., 1/240 for floors & for roofs supporting plaster or stucco ceilings, & 1/180 for all other roof cases). 
*********************************************************************************************************************
a. Floor Joists: Vertical live and total loads deflections of [_____] [_____], respectively, of the span.  

b. Roof Joists: Vertical live and total loads deflections of [_____] [_____], respectively, of the span.
*********************************************************************************************************************
Insert other performance and design criteria that apply to special joists. Examples may include stress-level reduction for special joists that are part of a fire-resistance-rated assembly, and IBC’s “special considerations.”
*********************************************************************************************************************
2.2
       K-SERIES STEEL JOISTS 
*********************************************************************************************************************

Retain this Article if Project uses open-web K-series steel joists.

*********************************************************************************************************************
A. Manufacture steel joists of type indicated according to "Standard Specification for Open Web Steel Joists, K-Series" in SJI's "Specifications," with steel-angle top- and bottom-chord members, underslung ends, and parallel top chord.
*********************************************************************************************************************

Standard K-Series Joists are designed for simple span uniform loading, which results in a parabolic moment (M) diagram for chord forces and a linearly-sloped shear (V) diagram for web forces. When non-uniform and/or concentrated loads are encountered the V and M diagrams required may be shaped quite differently and may not be covered by the V and M design envelopes of a standard K-Series Joist.  When conditions such as this arise, a KCS-Series (K-Series Constant Shear) joist may be a good option.  These joists can also be used to support uniformly loads.  

Finally, given all of the above, use of these joists is recommended where collateral loads (dead loads other than the weight of the building) are anticipated, but their exact locations have not yet been determined.
*********************************************************************************************************************
B. Joist Type: [K-series steel joists] [and] [KCS-series steel joists].
*********************************************************************************************************************

Retain the paragraph below if K-series joist substitutes are required.

A Joist Substitute supports uniform loads when the span is < 10’.  For such short spans an open web configuration is impractical; thus, these joists consist of a solid member(s). The depth of the member(s) is just 2.5”, and the maximum total safe uniformly distributed load-carrying capacity of a Joist Substitute is 550 plf (ASD), and 825 plf (LRFD).
*********************************************************************************************************************
C. Steel Joist Substitutes: Manufacture according to "Standard Specifications for Open Web Steel Joists, K-Series" in SJI's "Specifications," with steel-angle or -channel members.
*********************************************************************************************************************
Since a hole in a chord member reduces it cross-sectional area, the joist carrying capacity can be reduced.  This must be considered by both the EOR and the manufacturer.  SJI’s ”Specifications” require sizes and locations of such holes to be clearly indicated on the EOR’s drawings. 
*********************************************************************************************************************
D. Provide holes in chord members for connecting and securing other construction to joists.
*********************************************************************************************************************
Retain either, or both, of the next two paragraphs if top-chord extensions are required.  These extensions are used to support a variety of overhang conditions (in which one or both ends of joist must cantilever beyond its bearing seat).  When extensions are specified, the EOR must consider bracing requirements.
SJI offers two types of top chord extensions:  “S (Simple)” Type (addressed here) and “R (Reinforced)” Type (addressed under “Extended Ends” paragraph).
Since only the top-chord angles are extended in the “S” Type, it is the weaker of the two types; however, it is more economical.
*********************************************************************************************************************
E. Top-Chord Extensions: Extend top chords of joists with SJI's S Type top-chord extensions where indicated, complying with SJI's "Specifications."
*********************************************************************************************************************
In the “R” Type top-chord extension (i.e., extended end), the standard 2.5” end bearing depth is maintained over the entire length of the extension by extending the bearing-seat angle in addition to the top-chord angles.
The 2.5” extension depth can be increased if greater load-carrying capacity is required.
*********************************************************************************************************************
F. Extended Ends: Extend bearing ends of joists with SJI's R Type extended ends where indicated, complying with SJI's "Specifications."
*********************************************************************************************************************
SJI's ”Specifications” state that joists are provided with camber, and it lists approximate camber that varies according to top-chord length. Finally, it requires EOR to consider coordinating camber with adjacent framing.  For roof joists, camber must also be coordinated with roof-slope requirements.
*********************************************************************************************************************
G. Camber joists [according to SJI's "Specifications."] [as indicated] [_______].
H. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped end bearings if joist slope > 1/4 inch per foot (1:48).
2.3   
LONG-SPAN STEEL JOISTS
*********************************************************************************************************************
Retain this Article if Project uses either LH- or Deep LH (DLH)-series steel joists.  LH-series joists may be used in floor or roof decks for spans through 96’; DLH-series joists are limited to use in roof decks for spans through 240’.
*********************************************************************************************************************
A. Manufacture steel joists according to "Standard Specification for Longspan Steel Joists, LH-Series and Deep Longspan Steel Joists, DLH-Series" in SJI's "Specifications," with steel-angle top- and bottom-chord members, of joist type and end and top-chord arrangements [as follows:] [as indicated.]
*********************************************************************************************************************
Delete "Joist Type," "End Arrangement," and "Top-Chord Arrangement" subparas. below if joist type and end and top-chord arrangements are indicated on Drawings.
*********************************************************************************************************************
B. Joist Type: [LH-series steel joists] [and] [DLH-series steel joists].
*********************************************************************************************************************
Retain one option in the subpara. below for either LH- or DLH-series joists.

*********************************************************************************************************************

C. End Arrangement: [Underslung] [Square].
*********************************************************************************************************************
LH- and DLH-series joists are available with top & bottom chords parallel, top chord pitched one way, or top chord pitched two ways. Pitching is to provide slope for roof drainage. SJI's load tables are based on a standard pitch of 1/8 inch per foot (1:96). Coordinate with roof-slope requirements.
*********************************************************************************************************************
D. Top-Chord Arrangement: [Parallel] [Pitched 1/8 inch per foot (1:96), one way] [Pitched 1/8 inch per foot (1:96), two ways] [_______________________].
*********************************************************************************************************************
Since a hole in a chord member reduces it cross-sectional area, the joist carrying capacity can be reduced.  This must be considered by both the EOR and the manufacturer.  SJI’s ”Specifications” require sizes and locations of such holes to be clearly indicated on the EOR’s drawings.
*********************************************************************************************************************
E. Provide holes in chord members for connecting and securing other construction to joists.
*********************************************************************************************************************
SJI's ”Specifications” state that joists are provided with camber, and it lists approximate camber that varies according to top-chord length. Finally, it requires EOR to consider coordinating camber with adjacent framing.  For roof joists, camber must also be coordinated with roof-slope requirements.
*********************************************************************************************************************
F. Camber joists [according to SJI's "Specifications."] [as indicated] [_______].
G. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped end bearings if joist slope > 1/4 inch per foot (1:48).
2.4      JOIST GIRDERS

*********************************************************************************************************************
Retain this Article if Project uses steel joist girders.  Joist Girders are open web steel trusses used as primary framing members. They are designed as simple spans supporting equally spaced concentrated loads for a floor or roof system. These loads are considered to act at the panel points of the girders.
*********************************************************************************************************************
A. Manufacture joist girders according to "Standard Specification for Joist Girders” in SJI's "Specifications," with steel-angle top- and bottom-chord members, with end and top-chord arrangements [as follows:] [as indicated.]

*********************************************************************************************************************
Delete "End Arrangement" and "Top-Chord Arrangement" subparas. below if end and top-chord arrangements are indicated on Drawings.
Retain one option in the "End Arrangement" subpara. below. Bottom-chord extensions provided for lateral bracing of bottom chords of joist girders are manufacturer's standard unless design of this connection is detailed by the EOR.

*********************************************************************************************************************
B. End Arrangement: [Underslung] [Underslung with bottom-chord extensions] [Square].
*********************************************************************************************************************
Joist girders are available with top & bottom chords parallel, top chord pitched one way, or top chord pitched two ways. Pitching is to provide slope for roof drainage. SJI's load tables are based on a standard pitch of 1/8 inch per foot (1:96). Coordinate with roof-slope requirements.
*********************************************************************************************************************
C. Top-Chord Arrangement: [Parallel] [Pitched 1/8 inch per foot (1:96), one way] [Pitched 1/8 inch per foot (1:96), two ways] [_______________________].
*********************************************************************************************************************
Since a hole in a chord member reduces it cross-sectional area, the joist carrying capacity can be reduced.  This must be considered by both the EOR and the manufacturer.  SJI’s ”Specifications” require sizes and locations of such holes to be clearly indicated on the EOR’s drawings. Predrilled holes in chord members are needed if bolting wood nailers to top chords.
*********************************************************************************************************************
D. Provide holes in chord members for connecting and securing other construction to joist girders.

*********************************************************************************************************************
SJI's ”Specifications” state that joist girders are provided with camber, and it lists approximate camber that varies according to top-chord length. Finally, it requires EOR to consider coordinating camber with adjacent framing.  For roof joists, camber must also be coordinated with roof-slope requirements.
*********************************************************************************************************************
E. Camber joist girders [according to SJI's "Specifications."] [as indicated] [_______].
F. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped end bearings if joist slope > 1/4 inch per foot (1:48).
2.5
      COMPOSITE STEEL JOISTS

*********************************************************************************************************************
Retain this Article if Project uses composite steel joists.  See SJI CJ COSP Sect. 6, para. 6.1(c) for limitations (e.g., deck & concrete thickness, etc.).
*********************************************************************************************************************
A. Manufacture steel joists of type indicated according to "Standard Specification for Composite Steel Joists, CJ-Series" in SJI CJ, with steel-angle top- and bottom-chord members, and parallel top chord, and with [underslung] [square] ends.

*********************************************************************************************************************
SJI CJ requires that composite joists be furnished with camber and states that, unless otherwise specified, the camber will be based on the deflection associated with 100% of the non-composite unfactored dead load (i.e., due to joist, metal deck, bridging and concrete slab).  

It also states that if additional camber (over that described above, for example, to achieve a level floor after composite dead and live loads are placed) is required, it must be identified by the EOR. 
The EOR must consider coordinating camber with adjacent framing.  For roof joists, camber must also be coordinated with roof-slope requirements.
*********************************************************************************************************************
B. Camber composite steel joists [according to SJI CJ] [as indicated] [_______].
2.6      
PRIMERS

*********************************************************************************************************************
Retain this Article if shop priming is required. The primer referenced in the SJI Specs – SSPC-Paint 15 – is suitable for protecting joists from corrosion for a limited time only (i.e., during delivery, storage, & erection, & until further protected by other construction or coatings). 

Per SJI CJ, it is the norm for CJ-series joists to be furnished unprimed / unpainted to avoid interfering with the welding of studs to the top chord. 
If joists in Project are to receive direct-applied sprayed fire-resistant materials (SFRM) then use of a primer must be coordinated with IBC’s SFRM requirements, inspections and tests.  SJI recommends such joists be furnished unprimed.  

Retain one of two "Primer" paragraphs below unless joists are required to be unprimed. Usually retain first paragraph. The SJI Specs reference SSPC-Paint 15. Retain second paragraph if requiring a special primer to be shop-applied (which should be considered if finish painting is required, or if joists will be subjected to high humidity levels). 
Note that LANL Master Spec Sect. 09 9100 Painting doesn’t include shop priming.
*********************************************************************************************************************

A. Primer: SSPC-Paint 15, or manufacturer's standard shop primer complying with performance requirements in SSPC-Paint 15.

B. Primer: Provide shop primer that complies with [___________________.]
2.7      JOIST ACCESSORIES
*********************************************************************************************************************
Retain one of three "Bridging" paragraphs below. Bridging refers to permanent bridging (vs. “erection bridging,” which is also referred to by SJI as “erection stability bridging”).
For K-, LH/DLH-, & CJ-series joists, SJI requires top- & bottom-chord bridging, which must consist of horizontal bridging, vertical bridging, and both (in some instances).
For JG-series joists, since the framing joists brace the top chord of the JG, only bottom-chord bracing is required (i.e., bridging isn’t used w/ JG-series).
Note that “bridging anchors” & “bridging termination connections” are not the same thing:  the former is provided by manufacturer, while the latter is provided by the EOR.
*********************************************************************************************************************
A. Bridging: Provide bridging anchors and number of rows of [horizontal] [or] [diagonal] bridging of material, size, and type required by SJI's "Specifications" [and "Standard Specification for Composite Steel Joists, CJ-Series" in SJI CJ] for type of joist, chord size, spacing, and span. Furnish additional erection bridging if required for stability.
B. Bridging: Schematically indicated. Detail and fabricate according to SJI's "Specifications[."] [" and "Standard Specification for Composite Steel Joists, CJ-Series" in SJI CJ] Furnish additional erection bridging if required for stability.
C. Bridging: Fabricate as indicated and according to SJI's "Specifications[."] [" and "Standard Specification for Composite Steel Joists, CJ-Series" in SJI CJ] Furnish additional erection bridging if required for stability.
*********************************************************************************************************************
Retain paragraph below if joists bear on masonry or concrete construction. 
*********************************************************************************************************************
D. Fabricate steel bearing plates from ASTM A 36 steel with integral anchorages of sizes and thicknesses indicated. [Shop prime paint] [Hot-dip zinc coat according to ASTM A 123].
*********************************************************************************************************************
Retain paragraph below if ceiling is directly attached to bottom of joists. 
Ceiling extensions close the gap between the bottom chord and adjacent walls. The SJI Specs state,  "Ceiling extensions shall be furnished to support ceilings which are to be attached to the bottom of the joists. They are not furnished for the support of suspended ceilings."  The reason being suspended-ceiling hangers may be tied to any portion of the joist's web or top chord. 
Finally, it should be noted that direct application of ceiling framing to joists without furring may lead to uneven ceilings because joist soffit elevations may vary.
*********************************************************************************************************************
E. Furnish ceiling extensions, either extended bottom-chord elements or a separate extension unit of enough strength to support ceiling construction. Extend ends to within 1/2 inch of finished wall surface unless otherwise indicated.
*********************************************************************************************************************

Retain one option in subpara. below.
*********************************************************************************************************************
1. Finish: [Plain, uncoated] [Hot-dip zinc coating, ASTM A 153, Class C] [Mechanically deposited zinc coating, ASTM B 695, Class 50].

*********************************************************************************************************************
Retain paragraph below if SJI Specs indicate high-strength bolts are required.  The only applications for which SJI Specs explicitly require such bolts are 1) Steel Bearing Seat Attachments for deep LH/DLH-series joists, & 2) Bolted Bridging Connections for the DLH-series joists.  

However, there are other applications which could necessitate the use of high-strength bolts:  Field Splices of LH/DLH-, JG-, & CJ-series joists. The reason being, the SJI Specs required that bolted field splices be designed for the member force, but > 50 % of the member strength.
*********************************************************************************************************************

F. High-Strength Bolts, Nuts, and Washers: ASTM A 325, Type 1, heavy hex steel structural bolts; ASTM A 563 heavy hex carbon-steel nuts; and ASTM F 436 hardened carbon-steel washers.
*********************************************************************************************************************

Retain one option in subpara. below.
*********************************************************************************************************************
1. Finish: [Plain] [Hot-dip zinc coating, ASTM A 153, Class C] [Mechanically deposited zinc coating, ASTM B 695, Class 50].

G. Welding Electrodes: Comply with AWS standards.
*********************************************************************************************************************
Retain paragraph below if galvanized bolts or bearing plates are included in this Section. 
*********************************************************************************************************************
H. Galvanizing Repair Paint: [MPI#18, MPI#19, or SSPC-Paint 20] [ASTM A 780].

I. Furnish miscellaneous accessories including splice plates and bolts required by joist manufacturer to complete joist assembly.
2.8    
CLEANING AND SHOP PAINTING
*********************************************************************************************************************
Retain this Article if shop cleaning is required with or without shop priming.

*********************************************************************************************************************
A. Clean and remove loose scale, heavy rust, and other foreign materials from fabricated joists and accessories by [hand-tool cleaning, SSPC-SP 2] [or] [power-tool cleaning, SSPC-SP 3].
*********************************************************************************************************************
Retain para. below if priming is not permitted or is not permitted in selected locations. Standard fabrication practice is to prime paint joists except for CJ type.
*********************************************************************************************************************

B. Do not prime paint joists and accessories[ to receive sprayed fire-resistive materials].
*********************************************************************************************************************
SSPC-Paint 15 requires the minimum paint film thickness in para. below. Verify that joist manufacturer complies with this minimum.
*********************************************************************************************************************

C. Apply one coat of shop primer to joists and joist accessories to be primed to provide a continuous, dry paint film not less than 1 mil thick.
PART 3  EXECUTION
*********************************************************************************************************************
The requirements of OSHA Steel Erection Standard, 29 CFR Part 1926, Subpart R-Steel Erection, are included in the SJI Specs (i.e., all of the joist series included herein are “covered”).

*********************************************************************************************************************
3.1. EXAMINATION

A. Examine supporting substrates, embedded bearing plates, and abutting structural framing for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2. INSTALLATION
A. Do not install joists until supporting construction is in place and secured.

B. Install joists and accessories plumb, square, and true to line; securely fasten to supporting construction according to SJI's "Specifications[,"][ and SJI CJ] joist manufacturer's written instructions, and requirements in this Section
1. Before installation, splice joists delivered to Project site in more than one piece 
2. Space, adjust, and align joists accurately in location before permanently fastening.
3. Install temporary bracing and erection bridging, connections, and anchors to ensure that joists are stabilized during construction.
*********************************************************************************************************************
SJI cautions that a rigid connection of bottom chord to column be made only after application of dead loads. Revise subparagraph below to suit Project. Insert other limitations as required.
*********************************************************************************************************************

4. Delay rigidly connecting bottom-chord extensions to columns or supports until dead loads are applied
*********************************************************************************************************************

Retain para. below if field welding joists to steel bearing plates or steel framework.

*********************************************************************************************************************
C. Field weld joists to supporting steel [bearing plates] [and] [framework]. Coordinate welding sequence and procedure with placement of joists. Comply with AWS requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work. 
1. Shall be in accordance with AWS D1.1 as required for the necessary/applicable welding.
*********************************************************************************************************************

Retain one of first two paragraphs below for bolting joists to steel framework. Retain first paragraph if mild-strength carbon-steel bolts are required; retain second if high-strength structural bolts are required. Mild-strength bolts (i.e., ASTM A307) are standard with SJI.
An example of when A325 bolts are likely required is connection of JG-series joists used to a structural steel frame.  Per SJI’s Specifications, “Joist Girders are usually attached to the columns by bolting with two 3/4 inch diameter A325 bolts.”
*********************************************************************************************************************

D. Bolt joists to supporting steel framework using carbon-steel bolts
E. Bolt joists to supporting steel framework using high-strength structural bolts. Comply with RCSC SPEC for high-strength structural bolt installation and tightening requirements.

F. Install and connect bridging concurrently with joist erection, before construction loads are applied. Anchor ends of bridging lines at top and bottom chords if terminating at walls or beams.
 

3.3. FIELD QUALITY CONTROL
A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
B. Visually inspect field welds according to AWS D1.1.
C. Visually inspect bolted connections.
D. Prepare test and inspection reports.
3.4. PROTECTION
A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
*********************************************************************************************************************
Standard shop paint should not be considered a prime coat for a coating system and is not typically touched up.

*********************************************************************************************************************
B. Touchup Painting: Cleaning and touchup painting are specified in Section 09 9100, Painting.

END OF SECTION

****************************************************************************************************

Do not delete the following reference information:

****************************************************************************************************
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