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Preface









The Schuff detailing manual is intended to provide steel detailers with standard guidelines to be applied to fabrication drawings, erection drawings, reports, CNC data, the Tekla model, and all other applicable files. Accordingly, it is not feasible to address every condition that may arise during the detailing process. Should any of the information shown herein conflict with (or not address) the contractual requirements of a project please contact the project manager assigned to the project. Do not hesitate to inquire about any information shown in this manual. We welcome any suggestions that may improve this information. Please visit the Schuff web site at schuff.com to ensure that you are in possession of the most current manual.
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[bookmark: _Toc260236923]Section 1. Startup
[bookmark: _Toc260236924]Management The lead detailer is to review structural drawings, and specifications before attending a preliminary job (pre-job) meeting with Schuff Steel department managers. The purpose of this meeting is to discuss and plan for satisfying the requirements of the project. The PM Start-up Checklist shall be reviewed in this meeting. All attendees must be prepared to discuss any project specific requirements. Subcontract detailers are obligated to attend this meeting.
[bookmark: _Toc260236925]Scope of Work The project management team is responsible for ensuring contract documents and a clearly defined scope of work are provided to the detailer at the time of the bid. For subcontract detailers, the scope of work must be reflected in the PO. Detailers must be aware that the PO for detailing includes mandatory specific performance requirements. If project specifications are not provided, the detailer will submit a written request to project management team for this documentation. If the bid has exclusions based on lack of information, then these exclusions must be clearly stated and coordinated with the project management team. 
[bookmark: _Toc260236926]Schedule The project management team will provide detailer with a drawing submittal schedule at the start of the detailing process (contact the project manager to determine schedule requirements). Evaluate detailing manpower required to satisfy submittal schedule and inform project management team of any possible conflicts. Likewise, the project management team should coordinate slow schedule issues, such as shop backlog, or low priority on the job with the detailer.
[bookmark: _Toc260236927]Schuff Transmittal Any and all drawings, bulletins, and change information of any kind that the project management team sends to the detailer, should be accompanied with a complete and concise transmittal. For more information on transmittals see Section 26.7.
[bookmark: _Toc260236928]RFI Procedures The project management team in coordination with the detailer will begin RFI research process immediately. See Section 2  of this document for complete information about RFI creation, submission, and tracking. 
Drawings should be reviewed immediately upon receipt and missing grid dimensions, elevations, member sizes, and any other omissions should be addressed with the project management team as early as possible. 
RFIs pertaining to missing grid dimensions, elevations, and member size should be answered before creation of ABM.
[bookmark: _Toc260236929]ABM, Advance Bill of Material The ABM requires immediate attention and must be created from the Tekla model. Sequences must be included in ABM if available. See Section 12 of this document for complete information about creation and submittal of ABM.
[bookmark: _Toc260236930]Part and Drawing Numbering Parts and sheets must be numbered using Schuff Steel guidelines unless individual project information specifies otherwise. See Section 4 for complete information on part and sheet numbering.  
[bookmark: _Toc260236931]Revision Procedures Revisions must be changed and/or corrected in the Tekla model per Schuff guidelines. See Section 12.14 for complete information on creation and submittal for revised ABMs, Section 24.0  for complete information on drawing revision, and Section 26.0 for complete information on revised ABM and drawing submittal.
[bookmark: _Toc260236932]Rolling Sketches Rolling sketches may require immediate attention. Sequence numbers must be applied to rolling sketches. See Section 14 for complete information on rolling sketches.
[bookmark: _Toc260236933]Clearances Review architectural and structural design drawings to ensure a minimum of one inch clearance is shown between edge of slab and exterior wall studs. Inform project management team if this is not the case.
[bookmark: _Toc260236934]Pre Job Meeting Schuff requires detailers to attend a pre job meeting with project management. This meeting may be conducted over the phone if time or distance is a factor. 

The PM Start-Up Checklist should be completed prior to the pre job meeting, by Schuff PM team.  If you do not have a copy of this document, request one from your Schuff PM team.  
[bookmark: _Toc260236935]Pre Job Meeting References Specific information that must be addressed in the pre job meeting is referenced in the following locations in this document:
Templates for column anchor rods. See anchor modeling information in Section 3.8, and anchor drawing information in Section 15 .
Cleaning specs and galvanizing issues. Section 3.6.
Weld plates being used in lieu of anchor rods in masonry. Section 3.8 G.
Using angle in place of bent plate if it matches plate requirements. Section 10.2 G.
Dimensions locating header and edge of slab around stair opening. Section 10.0 D.
All objects that specify shop attachment to top flange of beams. Section 6.11.
All bracing related project specifications, and erection issues. For modeling issues see Section 3.10 , for naming issues see Section 3.3 D.
The use of erection ears on HSS column splices. Section 7.0.
Location of holes for hanger rods, and a detail of bolted connection stair stringer to header. Section 10.0.
Top side welds that are field installed. Section 10.2 F.
FEMA/AISC rat holes. Section 7.1.
All joist connection related issues, including no paint areas, and joist bolts. Section 8.2. and Section 22.14 C
Requirements for backing bar. Section 5.3 and Section 13.16.
Slab edge issues. Section 2.3.
Shop bolts or field bolts on bent radius plates, and any needs for plug welds. Section 10.2 E.
Top flange risers that may require ledger angle. Section 10.3 D.
Drawing borders. Section 13.23.
Clouding revised information. Section 24.0 H.
Work point elevation requirements on erection drawings. Section 22.13 B. 
All safety topics that should be incorporated into fabrication and erection drawings. Section 6.0, Section 6.9, Section 6.10, Section 6.11, Section 12.2 B, and Section 13.22.
Schuff FTP site. Section 26.14.
[bookmark: _Section_2._RFI][bookmark: _Toc260236936]Section 2. RFI Procedures 
[bookmark: _Toc260236937]Contract Document Possession Schuff project management team is to ensure that the detailer is in possession of all contract documents and a clearly defined scope of work to ensure integrity of RFI process.
[bookmark: _Toc260236938]Detailer Research Detailer will research all appropriate contract documents thoroughly to uncover any issue that will need to be addressed with an RFI.
[bookmark: _Toc260236939][bookmark: abm2_2]Detailer’s RFI Responsibilities The detailer is responsible for working with the project management team to coordinate all RFIs due to errors, conflicts, or omissions shown on contract documents (relating to ABM, fabrication drawings and erection drawings). All RFIs should be managed through the project coordinator. 
[bookmark: _Toc260236940][bookmark: edge]RFI Issues 
RFI’s relating to top of footing elevations, top of steel elevations, and/or missing member sizes are expected to be generated in a timely manner in coordination with the project management team and before the ABM report is submitted. 
[bookmark: Section_2_3_B]RFIs relating to member location dimensions and edge of slab dimensions are expected to be generated and issued in coordination with the project management team based on schedule requirements no matter when detailing is scheduled to begin in that area as this may be a critical path area for the customer. 
Apply the expectation of schedule, within reason, to any other design issue with similar importance.
[bookmark: _Toc260236941]RFI Conditions Only one issue or condition is to be addressed per RFI number.
[bookmark: _Toc260236942]Merit and Clarity RFIs should be checked for merit and clarity before transmitting.  
[bookmark: _Toc260236943]Preferable Suggestions Indicate a preferable response in the wording of the RFI, if applicable. Provide a sketch or graphic as a suggested solution to conflict. Never imply any cost or time savings in the wording of an RFI.
[bookmark: _Toc260236944]RFI Submission and Response All RFIs are to be submitted in coordination with Schuff Steel’s project management team. All possible or real schedule delays need to be discussed and resolved. Failure to coordinate with project management and/or follow through with resolutions due to lack of response and/or inadequate response prior to submittal date is unacceptable.
[bookmark: _Toc260236945]Changes to Scope of Work Detailer is to work with project management team to coordinate any changes to the detailer and Schuff Steel Company’s scope of work created by an RFI response. All changes must be communicated in an agreed upon time frame.
[bookmark: SECTION2_1][bookmark: _Toc260236946]RFI Numbering Sub-contract detailer will apply their numbering system to all RFIs. It is beneficial for sub-contract detailer to use a prefix (preferably the first letter of the name of the detailing firm) with their RFI numbering system. This will help indicate the source of RFI.
[bookmark: _Toc260236947]RFI Documentation Detailer is to document records of conversation and all communications regarding information pertaining to project and submit to project management team immediately thereafter.
[bookmark: _Toc260236948]RFI Format The Tekla RFI writer is an acceptable method for creating and tracking RFIs. 
[bookmark: Section_2_12][bookmark: _Toc260236949]Tracking Changes in the Model A minimum of four (4) attributes are to be referenced in the Tekla Model. 
RFIs 
Design change
Approval notes
Field work
The reference in the model should refer to actual documentation of the particular issue. A write up of the issue is required (actual body or text of RFI, etc). 
The detailers must use user defined attributes to reference RFI information. 
Objects.inp file The detailer must agree at job start up to a company standard objects.inp file and be willing to share this file if or when the job may need to be split or divided with other detailing firms. 
RFI referenced should include: 

RFI #
Impact - Description of the request for information
Date - Initial date or creation of RFI
Status - RFI open or closed
Answered - Date answer was received 
Approval reference note should include:

Ref # - Number assigned by detailer
Date – Date of action
Impact – Description of the change
Scope of Change – To include members involved in change, hours involved for change, changes to the Schedule 
Field work referenced should include:

Field work reference – Field work tracking number
Field work date - Date received by the detailer
Field work description – Description of work involved
Field work status – Status of detailing work
Field work drawing – The field work drawing number
Design changes and bulletins should include:

Ref # - Number assigned by detailer and design
Date – Date of action
Impact – Description of the change
Scope of change – To include members involved in change, hours involved for change, changes to the schedule
For further questions regarding references that must be tracked in the model, please contact the project management team.



[bookmark: Section_2_13][bookmark: _Toc260236950]Conflicting Information If design drawings show information in conflict with Schuff standards the detailer is required to question in RFI format. Do not assume any standard over design.
[bookmark: _Toc260236951]Section 3. General Model Setup 
[bookmark: Section_3_0][bookmark: _Toc260236952]Plan North Plan North should be considered before any part of the job is modeled or detailed. The model North, in the software, should be set to match Plan North.
[bookmark: Section_3_1][bookmark: _Toc260236953]Project Info The detailer will use templates to post information in the title block of drawings directly from the project properties dialog box. This information must be complete and accurate to assure correct information is output in the title block of drawings. See examples below.

Tekla Attribute	Example
Project Number 	1000	
Object 	Lunch Truck	
Address 	Phoenix, AZ	
Project Std. Paint 	No Paint U.N.O.
Project Std. Finish (Cleaning spec)	SSPC-SP2 U.N.O.
Project Std. Bolt Grade (Bolt spec)	A325N U.N.O.
Project Std. Hole Diameter			13/16”Ø U.N.O.
Project Std. Material Spec (Material)		A992 U.N.O.	
Project Std. Field (Std. field Bolt)		3/4"Ø	

Contact Information: These values are examples only, and may be changed for other Schuff divisions, subsidiaries, etc.

Fabricator Name 				SCHUFF STEEL COMPANY
Fabricator Address				420 S. 19th Ave.				
Fabricator City/State				PHOENIX, AZ 85009			
Fabricator Phone				(602) 252-7787				
Fabricator Fax					(602) 256-0537				

Example 1:



Example 2:







Example 3:

[bookmark: Section_3_2][bookmark: _Toc260236954]Sequence Information It is vital to know sequence information for modeling members. Coordinate all available sequence information with the project management team to avoid changes to the model later resulting in time lost. 
Sequence information will be used to number part per sequence. 
Sequential numbering is based on member property start numbers. 
See Section 4.2  for more information about numbering and sequence.
[bookmark: Section_3_3][bookmark: _Toc260236955]Member Properties for Name All members input into the model MUST be given a name selected from the list below. This is vital to Schuff for sorting member types in the shop.
The detailer will be held responsible to re-detail any member that does not have a name from the list below. No variations are acceptable. 
Names are to be upper case only. 
All spaces in names must be underscores.
For examples of naming parts, request a model from your Schuff contact.

KEY: 	WF= Gravity frame
BF= Braced frame
MF= Moment frame
SW= Shear wall
BC= Box column
Beam names
PLATE_GIRDER
WF_BEAM		
WF_GIRDER_BEAM 
MF_BEAM
SW_BEAM
BRACE_FRAME_BEAM
FILL_BEAM
PERIMETER_BEAM
PLATED_WF_BEAM
SSDA_BEAM 
RAKER_BEAM
HIP_BEAM
HIP_FILL_BEAM
CRANKED_BEAM
Column names	
PLATE_COLUMN
WF_COLUMN	
MF_COLUMN
SW_COLUMN
BF_COLUMN	
PLATED_WF_COLUMN
PIPE_COLUMN
TUBE_COLUMN
SSDA_COLUMN 
SW_WF_COLUMN 
CRUX_COLUMN	
POST 
[bookmark: platenames]Plate names
PLATE 
BENT_PLATE 
BASE_PLATE
TEMPLATE
BC_BASE_PLATE      
BC_CAP_PLATE
BC_LIFT_PLATES
SW_PLATE	
SW_BASE_PLATE 
CHK_PLATE	
PLATE_WASHER
UPLIFT_PLATE
MUDPLATE 
WASHER 
DECK
GRATING 		
Angle names
ANGLE 
LEDGER_ANGLE
KICKER
[bookmark: joistname]Misc Assembly names	
MF_FRAME 	
BF_FRAME 	
TRUSS 
TRUSS_COMPONENT
[bookmark: naming]BRACE
CHANNEL
JOIST
FRAME
HANDRAIL
STAIR 
RAIL
LADDER
EMBED
ANCHOR_ROD
Misc part names
FLASHING
ROD
DEF_BAR
STUD	
BRIDGING
NUT
GIRT
HANGER
CONCRETE
EXISTING
OPENING
GLAZING
WALL
CURTAIN WALL
[bookmark: Section_3_4][bookmark: _Toc260236956]Member Properties for Part Profile All part profiles should be selected from the profile catalog. Do not type profiles into the member properties dialog box.		
EDI Compliance All part profiles should be EDI (Electronic Data Interchange) compliant.  Meaning that they are called out in a format that other software can read. This includes all tubes being called out as HSS with wall thicknesses in decimals not inches and fractions. For more information on EDI compliant shapes visit www.aisc.org.
[bookmark: Section_3_5][bookmark: _Toc260236957]Member Properties for User Defined Attributes Schuff has specific standards for the use of User Defined Attributes. 
User fields 1, 2 and 3 output on FabTrol reports. 
User field 1 = Flexible field for project-specific items such as milled or machining information.
User field 2 = camber value or rolled
User field 3 = CVN (charpy V notch required)
For UDAs pertaining to tracking changes see Section 2.12. 
[bookmark: Section_3_6][bookmark: _Toc260236958]Member Properties for Finish and Paint Codes The detailer is responsible to make sure that specific information for paint and/or cleaning is in the model for each member.
The type and scope of painting is often unclear. Make no assumptions regarding any aspect of this process including cleaning. Generate RFIs promptly if painting requirements are unclear in any way as this will influence numbering.
Design requirements for scope of painting applied to steel do not always apply to contractual requirements. Start the paint requirement investigation by requesting that the project management team determine if there have been any painting agreements with customer that are not reflected in design documents.
[bookmark: handrail4_12_8]Review job specifications and architectural drawings for misc. steel painting requirements. Stairs, handrails, partition supports, and counter supports are typically primed and/or painted.
Two specific fields of model reference should be taken into account for information regarding paint.

Model reference 1 = Project properties should contain full paint information based on project specifications. This information will be accessed using title blocks templates as default paint information in drawings.

Model reference 2 = The finish field in the member properties dialog box will be accessed by the template for the FabTrol Assembly Parts List report. 
The numbers 1 thru 5 in this field will reflect finish information that is automatically imported into FabTrol through this report (See Section 3.6 D 3). 
This field can be used in rules of the template for the title block to correctly display the applicable paint information automatically on the correct drawings.
NOTE: Finish code should be input when modeling the member as it will affect numbering.
[bookmark: fin]Finish code numbers 1 - 5
Procedure #1 and Finish code #1
Cleaning: 		SSPC-2, 3
Paint: 			One Part Primer

Procedure #2 and Finish code #2
[bookmark: _Cleaning:__]Cleaning: 		SSPC-2, 3
Paint: 		Two Part Primer
Procedure #3 and Finish code #3
Cleaning: 		SSPC-7, 6, 5. 10
Paint: 			One Part Primer, One Coat

Procedure #4 and Finish code #4
Cleaning: 		SSPC-7, 6, 5, 10
Paint: 			Two Part Primer, One Coat

Procedure #5 and Finish code # 5
Cleaning: 		SSPC-7, 6, 5, 10
Paint: 			Multiple Coat Systems
One or More Component Paints

Galvanizing – All members that are to be Galvanized should have a finish code of:  G
	

[bookmark: Section_3_7]AESS-Follow AISC guidelines for standardization of AESS levels.
Architecturally Exposed Structural Steel should be annotated using the finish field as follows:
Standard AESS – AE_S
Level 1 AESS – AE_1
Level 2 AESS – AE_2
Level 3 AESS – AE_3
For more information on requirements for how finish codes, cleaning codes, and notes for fireproofed items and members should appear on drawings, see Section 13.19.

[bookmark: _3.7_Member_Properties][bookmark: anchorprop][bookmark: Section_3_8][bookmark: _Toc260236959]Member Properties for Anchor Bolts 
Schuff requires that specific profiles be used for anchor rods. The correct profile for an anchor rod is “AB” (Not RB, ANCH, etc)




Numbering – Anchor Rods, Plate Washer & Templates 
For anchor rod assemblies and templates the assembly start number for all sequences is to be 900. 
For all loose base plates, plate washers, and anchor rods the part start number to be one (1). 
Job specific requirements may include sequential numbering for anchor rods, templates, etc.

   
   
Leveling Plates Holes in leveling plates are to be 1/16” oversize. Leveling plates are to be furnished only when required by contract documents. 
For column Anchor Rods, 3/16” templates should be furnished. 
Templates are to be the same width and length as base-plate. 
One template may be required for each column location. Coordinate with project management team.
All templates will require 5/16” registration/nailer holes located on column centerlines, one inch from edge of plate. 
Customer/erector may have project specific requirements; coordinate template requirements with project management team at pre job meeting.
Per OSHA CFR 1926 Subpart R a minimum of four (4) anchor bolts are required for all column base plates.
Contract drawings may indicate a variety of lengths for anchor rods. 
Pursue coordination with management team to reduce the number of shipping marks by increasing the lengths of certain anchor rods to combine with longer anchor rods that appear in greater quantities in same footing depth. 
Do not pursue combining different grades of material. 
Use common sense and inform project management team of intended action.
[bookmark: AASHTO308][bookmark: rods_in_mason]Anchor Rods in Masonry When a steel item is designed to attach to masonry with anchor rods, submit an RFI requesting “weld plates” be used in lieu of anchor rods. Coordinate this with project management team and use common sense to avoid schedule delays. Please refer to Construction Appendix Section CA4.1 for more details.
[bookmark: Section_3_9][bookmark: _Toc260236960]Member Properties Pertaining to Orientation (Rotation and left end right end of member in the model)
Always input members left to right, bottom to top.
Columns should be modeled to either the "Top" or "Front" rotation to prevent problems with the CNC downloads. 
All bent plate should be input using polybeam properties, see Section 3.10 B, Section 3.10 D, Section 10.2 A, and Section 10.2 D for more information.

[bookmark: Section_3_10][bookmark: _Toc260236961]Member Properties for Plates Schuff has very specific requirements regarding modeling plates. Deviating from these requirements increases the risk of problems importing information into FabTrol, resulting in lost time and needless communication delays. Please review all plate information carefully.
Available Plate Thicknesses The list below shows the plate thickness increments that are readily available. When design calls for a plate thickness other than those listed. Upsize to thickness listed below and inform project management team of this action.
List of available plate thickness (inches):
3/16, 1/4, 5/16, 3/8, 1/2, 5/8, 3/4, 7/8, 1”, 1 ¼, 1 ½, 1 ¾, 2, 2 ¼, 
2 ½, 2 ¾, 3, 3 ¼, 3 ½, 3 ¾, 4, (thickness increase of ½ increments over 4”)
[bookmark: Sec39B][bookmark: Section_3_10B]Rolled plates are to be modeled using specific properties. 
Rectangular plate If the plate is rectangular and rolled, use polybeam properties to input the plate. Do not use curved beam properties to model rolled plates.  
Radiused plate When modeling radiused plate with a horizontal leg and a vertical leg input the vertical leg using polybeam properties and horizontal leg using contour plate properties. Do not use curved beam properties to model rolled plates.

Plates 1 ½” Thick or Greater To allow Schuff to isolate all plates that are 1 ½” thick or greater that are attached to a main member for advance billing and other purposes the plate should be named BPLATE. 
All other sizes will be named PLATE. 
Exception to this would be BASE_PLATE for a base plate assembly that ships loose. 
[bookmark: Sec39D][bookmark: Section_3_10D]All bent plate should be input using polybeam properties. Do not input bent plate using other member properties as it will not import correctly into FabTrol. See Section 10.2 A, and Section 10.2 D for more information.
Pertaining to modeling bent plates
For plate 3/16 and thinner input plate with the work points on the inside of the bend.
For plate 3/8 and thicker, confirm conditions with the project management team to verify shop, machine, and bend circumstances before modeling.
Manageable length for plate used as mud stop etc, is considered to be 8’-0. 
Model in plates at lengths of 8’-0 starting at the left end
Model the last plate an odd length if required
For other plate name options see Section 3.3 D.
[bookmark: Section_3_11][bookmark: _Toc260236962][bookmark: bracing_spec]Member Properties for Bracing  Each application of bracing for column and/or beam conditions presents a unique challenge for both the detailer and the erector. 
Coordinate all bracing conditions with the project management team to address all project specifications and erection issues at pre job meeting. 
All plates will be welded as per contract drawings. 
Tube Steel When bracing conditions call for the use of tube steel, detail the tube steel for two holes (one pin-hole and one erection-hole) in addition to a field weld. The hole in the gusset plate should be larger diameter than that of the tube.  See also Schuff Steel Construction Appendix for additional details.
Slot Length of tube may need to be to be 3” past the gusset plate for ease of erection. Coordinate all bracing, project specifications, and erection issues with project management team at pre job meeting.  
Slot Gap The standard slot gap for HSS over gusset plate is to be T+1/8”. Please refer to Construction Appendix Section CA7 for more details.
[bookmark: Section_3_12][bookmark: _Toc260236963]Member Properties for Cranked and Mitered Beams Mitered beams are often fabricated from a single member. 
If the angle of a bend is less than 35 degrees, model as one member, using polybeam properties. 
Model all rat holes with no preps.
If the angle of the bend is over 35 degrees, then the beam must be modeled as 2 separate and distinct beams.  
The assembly drawing for the cranked or mitered beam should represent the member in the bent position, not unfolded.
Please refer to Construction Appendix Section CA2.2 for more details.
[bookmark: _Section_4_General][bookmark: _Toc260236964]Section 4 General Numbering Information 
[bookmark: Section_4_0][bookmark: _Toc260236965]Numbering Per Sequence The Schuff project management team is to ensure that the detailer is provided with sequencing requirements for the project 	
Sequence information is vital for assemblies to be numbered correctly. Sequence is input into the Tekla model two (2) specific ways and both applications of sequence are vital.
Member property start numbers (Section 4.2)
Phase manager tool in Tekla
[bookmark: phase]All assemblies must reflect the appropriate sequence start number. 
All assemblies must reflect the appropriate phase number per sequence. 
[bookmark: _GoBack]The phase number does affect numbering. The start numbers setup correctly per sequence keep assemblies from combining across sequences
Do not allow any assembly number to appear in more than one phase (numbering across sequences) without prior approval from project management team. 
[bookmark: Section_4_1][bookmark: _Toc260236966]Numbering Criteria 
In order for numbering to be correct and be imported into FabTrol, all assemblies and parts must be assigned the following:
Appropriate assembly prefix in member properties dialog box 
Appropriate part prefix in member properties dialog box
Appropriate start number for assembly in member properties dialog box per sequence
Appropriate start number for parts in member properties dialog box 
Appropriate phase per sequence
Appropriate preliminary mark per sequence
All assembly marks are to have the following:
An assembly number suffixed with a capital alpha character from the assembly prefix. 
Marks prefixed with a letter will not be accepted. 
All numbers for assemblies must reflect the sequence. 
Parts/Sub Material marks are to have the following:
A part number prefixed by a lower case alpha character from the part prefix. 
Parts sub-material/part numbers are not differentiated into sequence  

[bookmark: numberseq][bookmark: Section_4_2][bookmark: _Toc260236967]Setup for General Numbering All numbering shall be assigned in accordance with sequence, and controlled by Tekla start numbers. 
Schuff requires one assembly per sheet therefore assembly numbering dictates sheet numbering which must also correspond to sequence numbers. The breakdown of sequence is as follows:
Assembly Drawings 
Sequence 1 = 1001 thru 1999
Sequence 2 = 2001 thru 2999 etc.
[bookmark: anchornumb]Anchor Bolt Plans 
All sequences = AB1000 
(Confirm with project management team)
Erection Drawings 
Sequence 1 = E1001 thru E1999
Sequence 2 = E2001 thru E2999 etc.
[bookmark: embedref]Embed Location Plans 
All sequences = EMB1000, EMB1001, etc.
Assembly marks are broken down further by the type of member:
Columns = 1000 – 1099 
Beams = 1100 – 1499  
Bracing = 1500 – 1599 
Trusses = 1600 – 1699 
Plate Girders = 1700 – 1799 
Miscellaneous = 1800 – 1899  

**Note** Examples all are in sequence 1
Project Conditions may make another method of assembly and part numbering more desirable. If so, numbering must be carefully coordinated with project management team.
When a project requires multiple detailing squads or multiple models it is crucial to coordinate number allocation to avoid duplication and import problems.
[bookmark: Section_4_3][bookmark: _Toc260236968]Multiple Models/Detailing Firms and Numbering
Multiple models are discouraged. Direction from project manager must be coordinated if using multiple models and/or detailing firms on one project. The following must be taken into account:
Models must have a unique name that stays consistent throughout the project. 
Assembly piece marks must be unique to the model. 
All sub material marks must also be unique to the project.
All erection drawings should be numbered based off project sequence as not to have identical sheets within the project. 
[bookmark: _Toc260236969]Section 5. Weld Properties
[bookmark: Section_5_0][bookmark: _Toc260236970]Requirements for Modeling All welds are to be modeled. 
[bookmark: Section_5_1][bookmark: _Toc260236971]Properties for Shop Welds For connections not covered by Schuff Steel welding guidelines or elsewhere in this document, call project management team. If Narrow-Gap Improved Electro-Slag Welding is to be utilized on the project, consult with the project management team for specific detailing direction. Please refer to Construction Appendix Section CA1 for more details.
[bookmark: Section_5_2][bookmark: _Toc260236972]Properties for Field Welding See Schuff Steel Welding Guidelines documents if erection is to be performed by Schuff Steel Company.  If erection is to be performed by any other erector coordinate specifics with project management. For connections not covered by Schuff Steel welding guidelines or elsewhere in this document, call project management team. Please refer to Construction Appendix Section CA1 for more details.
[bookmark: Section_5_3][bookmark: _Toc260236973]Backing Bar Requirements Information pertaining to backing bar should be found in the job specs documentation. Coordinate with project management team to determine backing bar requirements. If it is required to show backing bar on erection drawings follow these guidelines when modeling. 
Typically, backing bar is Grade A36, 3/8” x 1”. Backing bar is not typically modeled within the connection component for field-welded moment conditions. Specific requirements for bar size should be addressed with project management team at the pre- job meeting.
Members requiring more than 10’-0 of shop applied backing bar will have the backing bar listed as plain material (in lineal footage, round up to nearest foot increment). A piece mark will be shown in the detail and bill of material.
Some exceptions to backing bar rules are as follows:
HSS (pipe or tube) splices will require a one inch thick plate used as the backing bar. Please refer to Construction Appendix Section CA2.8 for more details.
Diameter (length and width) of plate to be 1/16” less than pipe or tube inside dimensions. 
The outside radius of the plate should match the inside radius of the tube. Please refer to Construction Appendix Section CA2.8 for more details. 
See section 13.16 for more information about backing bar on drawings.
[bookmark: _Toc260236974]Section 6. Bolt Properties
[bookmark: Section_6_0][bookmark: _Toc260236975]Properties for Bolts and Holes Erection safety per OSHA CFR 1926 subpart R, field welded members are to receive 2-bolt minimum connections (erection bolts) at each end. 
Small bracing members (under 5’-0 and 50 lbs.) are acceptable with one erection bolt at each end. 
Submit RFI requesting to allow bolts to replace field welding whenever practical.
Coordinate with erector regarding floor loading and additional bolt requirements.
[bookmark: Section_6_1][bookmark: _Toc260236976]Bolt Length/Bolt Grip Length Bolt grip length must always be entered as part of the bolt properties dialogue.  Caution should be given to grip length. Please refer to Construction Appendix Section CA3.1 for more details.
[bookmark: Section_6_2][bookmark: _Toc260236977]Hole Diameter It is strongly preferred to have no more than one diameter hole size in the web of a beam or column. 
If the design drawings require more than one diameter hole in the web, submit an RFI requesting bolt size revision to the larger of the two sizes. 
If the design drawings require more than one diameter hole in the flange, submit an RFI requesting bolt size revision to the larger of the two sizes.
Flange holes do not need to match size of web holes. 
[bookmark: Sec_61d]Excluding base-plates, all hole diameters are required to be in 1/16” increments. Please refer to Construction Appendix Section CA3 for more details.
[bookmark: studs][bookmark: Section_6_3][bookmark: _Toc260236978]Headed Studs All headed studs are to be modeled in a manner that they will receive a part mark and be listed in the bill of material on drawings and on FabTrol reports.
Note when modeling: Hardware or manufactured items not considered to be structural steel fabrication and are not a part of a fabricated item will be given an assembly mark and be identified in the BOM similar to plain material identification. 
Field bolts and headed studs are not to be classified as a buy out item. 
[bookmark: Section_6_4][bookmark: _Toc260236979]Rebar All rebar is to be listed as grade A706. “When rebar is welded to other rebar or grade 60, use E8XXX series electrode.” This note will need to appear in the title block of drawings when applicable.
[bookmark: Section_6_5][bookmark: _Toc260236980][bookmark: Catenary_holes]Anchor Rods in Masonry or Concrete When a steel item is designed to attach to masonry with anchor rods, project management may request submittal of an RFI requesting “weld plates” be used in lieu of anchor rods. Coordination at pre job meeting is required for proposal of weld plates. Use of weld plates is only recommended if the RFI will not adversely affect the schedule.
[bookmark: Section_6_6][bookmark: _Toc260236981]Shop Bolts Special attention should be given to bolt diameter, length, grades, nuts, washers, and tensioning requirements, as they must be indicated on drawings.
[bookmark: Section_6_7][bookmark: _Toc260236982]Temporary/Junk Bolts should be used for bolted splice plates or shear plates welded to embed plates and other connections where a temporary bolt will be placed for shipping, and later removed and replaced etc. These bolts should be modeled and called out as shipping bolts on drawings.
[bookmark: Section_6_8][bookmark: _Toc260236983]Slots 
Short Slots If design documents do not address acceptability of short slots please generate an RFI for the approval of applying short slots at non-grid line and non-column connections. 
Applying short slots at column connections is prohibited. 
Slot if used, should be in plate, not beam.
Beam to beam use of short slots should always be confirmed with an RFI.
Plate washers are required for long slots.
[bookmark: Section_6_9][bookmark: _Toc260236984]Catenary Holes Holes for catenary lines are required in main gridline beams (column to column). This issue must be addressed in the pre-job meeting. Holes may or may not be acceptable.  If project is to be erected by Schuff Steel see Field Welding Guidelines document for additional details, otherwise contact project management team for topics not covered. Please refer to Construction Appendix Section CA9.2 for more details.
Hole size to match other holes in flange or default to 1 1/16” diameter. 
[bookmark: Sec_64b1]Apply one hole six inches from each end on the same side of the web. 
It is acceptable to move the hole away from obstructions or seismic flange cuts. (In the event that safety cable holes are not accepted due to contractor discretion please see the attached sketch for safety tab information)
If beam flanges exceed a thickness of one inch the shackle will not fit and alternate means of tie off need to be discussed with the project management team.
[bookmark: AASHTO]Any other holes that may be required for 100% tie off in the field need to be discussed and coordinated through the project management team at pre job meeting.
[bookmark: Section_6_10][bookmark: _Toc260236985]Safety Cable Holes Provide 13/16” safety cable holes at all perimeter columns and large interior openings. Coordination at pre job meeting is required for proposal of weld plates to ensure that these holes do not conflict with any other condition. Also ensure safety cable holes are not located to the outside of the perimeter edge of the slab. If project is to be erected by Schuff Steel see Field Welding Guidelines document for additional details, otherwise contact project management team for topics not covered.
Detailer is required to confirm that all design allows for drilled holes. Government agencies controlling construction such as, (OSHPD) have specific requirements for all holes in steel. 
[bookmark: Sec_610B]Safety cable holes should be modeled as “Workshop” bolts to prevent them from appearing on the field bolt lists. 
NOTE: These holes are not to appear as bolts on the assembly drawing. Please refer to Construction Appendix Section CA9.1, 9.3 & 9.4 for more details

[bookmark: Section_6_11][bookmark: _Toc260236986][bookmark: Trip_hazzard]Trip Hazards Government regulation OSHA CFR 1926, Subpart R, tie off issues and concerns for erectors may not allow any shop attached tripping hazard such as studs, small connection plates or other projections that may catch on a lanyard to be attached to the top flange of a beam.  If project is to be erected by Schuff Steel see Field Welding Guidelines document for additional details, otherwise contact Project Management team for topics not covered.
When rebar (DBAs) and studs are required on the horizontal leg of the mud stop/edge plate these will always be modeled and shown as field applied. 
Coordinate all objects that specify shop attachment to top flange of beams with project management at pre job meeting. 
[bookmark: _Toc260236987]Section 7. Connection Properties
[bookmark: _7.0_Properties_for][bookmark: _Toc260236988]Properties for Column Splice Connections
If the project is to be erected by Schuff Steel Company, reference Construction Appendix Section CA6. In all cases, coordinate specifics with Schuff project management team. 
[bookmark: _7.1_Properties_for][bookmark: _Toc260236989]Properties for Continuity Plates
If the project is to be erected by Schuff Steel Company, reference the Construction Appendix for more details. In all cases, coordinate specifics with Schuff project management team. 
Do not make any assumptions regarding weld designation and weld preparation on continuity plates. 
If continuity plates are shown on design to be CP welded at column web for a “strong axis” moment frame application, submit RFI requesting that a fillet weld be substituted for the CP-weld.  
Corners of continuity plates and stiffeners shall be coped to avoid interference with the radius of the rolled shape to which the plates are attached. 
The corner cope shall be modeled to facilitate suitable weld terminations for both the flange weld and the web weld. 
Cope shall have a minimum radius of 1/2 in.
NOTE: Reference the Construction Appendix Section CA2 for dimensioning corner copes. 
[bookmark: _Toc260236990]Properties for Doubler Plates Doubler plate welding and preparation requirements are to be determined by Schuff Steel management. The criteria for preparation and welding of doubler plate at column fillet can be found in Construction Appendix Section CA2.3.
Doubler plates ¾” thick and under will extend to the “K” dimension of column with no preparation (square edge).
Doubler plates over ¾” thick will extend to the “K” dimension of column. The edge of this plate is to be beveled at 22.5° with no root face (land).
[bookmark: _Toc260236991]Properties for Connection Plates (Shear Plate) Orient for shear plate location must follow categories below:
Perimeter Beam (unobstructed) – locate shear plate (both ends) at interior side of beam web.
Perimeter Beam (with possible obstruction outside of framing such as concrete or existing steel) - contact project management team and request direction.
Interior Beam to Column – locate shear plate for both ends of beam on same side of beam web. Be consistent with orientation side of shear plates throughout project.
Interior Beam to Beam – locate shear plate for one end of beam on same side of web as the other end of beam.
NOTE: Design conditions such as connection proximity to each other, beams in basements, beams located at CMU walls, or connections to existing structures may alter directions shown in this section. Investigate erect-ability before modeling shear plate connections in any of these conditions and confer with project management team.
[bookmark: _Toc260236992]Properties for Field Welded Connection Plates Field welded shear plates are to be shipped separate from the member that connects to it. Beams that connect to masonry, concrete, or existing steel are the most common condition requiring field welded shear plates. 
Often the erector will mobilize to job-site prior to arrival of crane and “raising gang” to install the shear plates and/or bearing clips or angle clips. This “preliminary welding” process results in less interruptions and obstacles to the “raising gang” and crane during the “hanging phase”. 
The shear plates, sometimes referred to as “pre-weld” material, are to receive ship marks and have short slotted holes. 
Identical plates are to be combined into a single assembly mark if possible making it practical to incorporate all pre-weld material into one assembly drawing. 
It may be beneficial to apply a unique sequence number to pre-weld material for better management capabilities.  This information should be distributed in pre-job meeting if applicable.
If steel attaches to concrete or masonry special conditions may require use of long or short slotted connections with an F436 washer where long slot occurs.  Contact project management team for specific details of this connection type. Please refer to Construction Appendix CA9.7 for more information.
[bookmark: _Toc260236993]Section 8. Additional Model Properties
[bookmark: Section_8_0][bookmark: _Toc260236994]Properties for Rebar If A615 rebar is discovered to be a design document requirement submit RFI to propose changing grade to A706.  
[bookmark: Section_8_1][bookmark: _Toc260236995]Conditions for Lifting Lugs Do not apply any lifting lug or device to a member without prior approval.  This is to be addressed in pre-job meeting.
[bookmark: Section_8_2][bookmark: _Toc260236996][bookmark: Joist]Properties for Joist Connections OSHA CFR 1926, Subpart R mandates other bolting requirements for joists used in bays over 40’-0, joists connecting to columns, and joist termination points. 
All joist connection bolts are required on field bolt list. Coordinate bolt requirements with project management team at pre job meeting.
Specify all joists that are to be bolted per OSHA standard 1926 Subpart R at spans of 40’-0 or more.
Specify if no paint on joist seat 
Specify all joist stabilizer plate holes per erection and guying per OSHA standard 1926, Subpart R. Stabilizer plates on columns for guying cables need to be coordinated with project management team at pre job meeting.
Specify all wall termination types and locations on erection/placement drawings.
NOTE: Reference the Construction Appendix Section CA13 for more information.
[bookmark: Section_8_3][bookmark: _Toc260236997]Code Requirements (contract will identify applicable code) will usually govern over design requirements but cannot be assumed.  Submit RFI when a conflict exists between code and design.
[bookmark: _Toc260236998]Section 9. Custom Components
This is a partial list of custom components that have been developed by Schuff. If interested in obtaining these, please contact project management team.
[bookmark: _Toc260236999]Schuff Steel Company’s Custom Components
Beam to Beam 1 
Beam to Beam 2 
Beam to Column Flg 
Beam to Column Web 
ColBasePL Weld Prep 
Column Weld Prep 
Continuity Plate
Moment_WT 
MudPLOutrigger_12
MudPlateCope_12
MudPlate_12
Nailer Holes (Templates)
SSDA
SafetyCableTab_Flg
SafetyCableTab_Toe
Shear PL_1
AISC Weld Preps
[bookmark: _Section_10._][bookmark: _Toc260237000][bookmark: weldgalvanizematerial4_14_5]Section 10.  Misc Materials and Members
[bookmark: _Toc260237001]Properties for Stairs and Ladders Before beginning to model stairs; discuss or request from project management team a possible redesign of stairs, platforms, or stair framing. “Drop in” stair design is preferential to “Dog-leg” design in most instances. Do not change any design components without prior approval. Providing steel deck at landings, when permitted, can eliminate angle or channel landing supports.
Inform project management team if stair stringers and/or platform stringers are attached to masonry wall with anchor rods. An alternate will be pursued.	
Provide bolted connection for stair stringer to header when allowed. Coordinate with project management team.
Code requirements (contract will identify applicable code) will usually govern over design requirements but cannot be assumed. Submit RFI when a conflict exists between code and design. Review all applicable codes thoroughly.
[bookmark: bolted_stringer]Structural Steel detailer shall be provided with dimensions locating header and edge of slab around stair opening. Detailer will also be provided, where applicable, location of holes in structural steel for hanger rods and a bolted connection detail of stair stringer to header. All edge plate issues should be discussed with the project management team at pre job meeting per job, shop and erection preferences. 
Elevator Pit Ladders Elevator pit ladders are not under the code jurisdictions of other ladders.
Maximum rung spacing is 12” top rung level with finish floor. No ladder permitted for pits deeper than 10’-0.
Minimum dimension from wall to centerline of rung is 4 ½”.
Minimum width (inside) of ladder is 1’-0 or 9” if obstructions do not allow 12”.
Allow 2” up or down adjustment and 3” adjustment to and from wall.
Model attachment brackets loose.  Discuss in pre-job meeting
[bookmark: _Toc260237002]Properties for Handrail and Guardrail Hand and guardrail design that conflict with any code requirements must be addressed with an RFI. Applicable codes are dictated by the contract. Contact and consult with project management team should this issue arise.
Detail and check the entire handrail using information shown only on contract documents.
Generate RFI(s) to obtain missing or conflicting information not relating to field measure. Reference RFIs to appropriate plan elevation and or grid line.
Project management team will decide if field measurements are required for incorporation into handrail details.
Ensure space between rails, rail & floor, rail & wall does not exceed 3 15/16” if rail is acting as a guardrail.
Rail is considered guardrail when protecting falls greater than 30”.
Model hardware for rails, wall brackets, flanges, spacers, etc. with the understanding that it should be billed out complete with manufacturers part number on drawings, if applicable.
Grab-rail shall not exceed 1 ½” outside diameter. A pipe with a 1 ½” inside diameter cannot be used as a grab-rail. 
Contact the project management team for an alternative size if design documents specify 1 ½” nominal diameter pipe. 
Ensure that there is 1½” minimum hand clearance around the grab standard rail.
Model the centerline of top rail of guardrail at 42”. 
Submit RFI if design drawings show top edge height of top rails at 42” AFF. 
IBC (International Building Code) minimum height requirement is 42” AFF. 
There is no maximum height requirement.
[bookmark: miscprop][bookmark: _Toc260237003]Properties for Angle and Bent Plate (bent plate mud plate, joist bridging and loose angle)

[bookmark: Sec102A]All bent plate, pour stop, mud stop, or mud plate should be modeled using polybeam properties. This includes bent plate, segmented, rolled and welded for a radiused bent plate, or mud plate. 
Reason: Tekla Structures may not make a download for plates modeled using properties other than polybeam properties.
Bent plate profile should always be a plate profile. Do not create or use any other profile for bent plate. For bent plate of any kind to import cleanly into FabTrol it must have a typical Tekla PL profile. 
Example: PL thickness x (unfolded) width x (unfolded) length
An ini file is required to correctly call out bent plate length and width in the BOM of the drawing. 
Note critical rolling direction in the BOM of the drawing. A UDA may be used to note rolling direction on the drawing.
Manageable length for field installed plate is considered to be 8’-0. Coordinate with project management team.
Input plate in model starting at left end in 8'-0 increments making the last piece of plate to the far right the odd length if required.
[bookmark: Sec102D]Radiused bent plate must be input using specific plate properties. Do not use Curved Beam properties to model radiused plates.
The vertical leg modeled using polybeam properties 
The horizontal leg must be modeled the using contour plate properties
[bookmark: plug]Confirm with management team at pre job meeting shop bolts or field bolts on bent rolled plate and any needs for plug welds. 
[bookmark: field_installed]Mud stop is to be detailed in accordance with Construction Appendix Section CA4.4. Confirm with design documents. Mud stop is to be shop applied wherever possible. Mud stop is to have a single sub-assembly mark and drawing will not indicate any splicing requirement.
[bookmark: Angle_for_bent]Where possible use angle in place of bent plate if matches plate requirements. Confirm with project management team at pre job meeting.
Excessively cantilevered edge plate may require hand-holes, coordinate with project team.
Where splices are indicated in design documents, detail splices in accordance with Construction Appendix Section CA4.2. NOTE: If design documents call for continuous bent plate, coordinate with the Schuff project management team for direction. Do not assume that “continuous” bent plate requires CJP welds.
For shop bolted bent plate, detail in accordance with Construction Appendix CA4.3.
[bookmark: _Toc260237004]Deck Support Structural steel detailer is to model all deck structural supports regardless of design drawing errors or omissions, within the defined work scope.  Please refer to Construction Appendix Section CA4.9 for preferred details. Deck support is to be considered for the following conditions:
Screen wall post penetrations through deck.
Columns without beam framing at one or more sides that penetrates through the deck.
Depressed slabs or other conditions that may cause top of steel elevation at certain beams to be above the bottom of the deck that spans into these beams.
[bookmark: riser]Inform project management team of conditions requiring deck support that are not addressed by design documents. Compensation may be justified and worthy of pursuing. 
Top flange risers may require ledger angle, consult project management team at pre job meeting.
[bookmark: buyout10][bookmark: _Toc260237005]Buy Out Items An item referred to as a buy out item must have the same information for FabTrol as any other part in the model. If the item required is currently not in the Tekla profile data base, the detailer is required to create a profile in Tekla. All profiles for these items must have the following: 
Name See Section 13.6  for more information about descriptions of buy out items on drawings.
Profile In FabTrol this may be called the description, size and weight
FabTrol breaks down a profile into separate components
Example: SR1x96
FabTrol terminology
Description = SR for sag rod 
Size = 1  
Length = 96 is the length FabTrol uses to figure cost and weight
Grade 

[bookmark: _Section_11._Other][bookmark: _Toc260237006]Section 11. Other Modeling Topics
[bookmark: _Toc260237007]Shipping Concerns Contact the project manager prior to modeling any shipping pieces greater than 8’ in width, or 50’ in length. Please pay particular attention to items that are not a standard beam or column shape when applying these rules (Ex: handrail, mud plate).
Shipping conditions are to be considered when determining scope of material that will be “shop-attached” or shop spliced. Contact project management team to discuss any unusual conditions.
Other odd size concerns excessive mud stop cantilever greater than 1’6”, column outrigger stubs greater than 4’-0”, and column bracing gussets greater than 4’-0” are examples of possible shipping concerns.
[bookmark: _Toc260237008]Fire Proofing Contact project management team if it appears that fireproofing will be applied to painted steel.
[bookmark: _Toc260237009]No Paint for Fire Proofing When structural steel is required to be unpainted by virtue of fireproofing, the requirement of “fire-proofing” may not apply to all structural steel. 
The distance between structural steel and the floor below may negate this requirement. Other issues may eliminate the necessity of fireproofing. Please confirm paint requirements with project management. See Section 11.1 for more information on how fireproofing information should appear on drawings.
[bookmark: _Toc260237010]Other User Defined Attributes Above and beyond all set up in this section, for consistency and ease of creating reports, it is recommended that the detailer use UDAs for all information pertaining to (but not limited to):
AESS
Non-standard coating systems
[bookmark: _Section_12._Advanced]Non-fabrication items
[bookmark: _Section_12._Advanced_1][bookmark: _Toc260237011]Section 12. Advanced Bill of Material
[bookmark: _Toc260237012]General ABM Procedure The advance bill of material must be prepared electronically using Tekla Structures. 
[bookmark: _Toc260237013]Accuracy Material is ordered and cut based on information listed in the ABM report. The detailer is responsible for the accuracy of the ABM report.
The ABM report will show the quantities, sizes, and cutting lengths,  sequence, weight, material specifications, rolled material (where applicable), charpy, work type, and camber. This information is taken directly from the model.
The model and report must both be checked for accuracy before submittal to Schuff.
[bookmark: _Toc260237014]Column, Beam and Brace Lengths The following procedures are to be followed when calculating column and beam lengths for advance bills:
If base plates are in the model at the time of ABM report creation, reference the top of base plate when calculating the length of a column. 
Coordinate with project management team when the thickness of base plates is greater than three inches before creation of ABM report.
[bookmark: Sec_122B1]Per OSHA CFR 1926 Subpart R, use 4’-6” above finish floor as preferred location of column splice. Submit an RFI if a conflict with contract documents arises from using this dimension. 
Contact project management team for direction if splice connection conflicts with safety cable holes. Please refer to Construction Appendix Section CA6 & 7.0.
Deduct nothing from bay dimension for length of beams that frame into beams and into column webs.
Apply auto connection (or use some other means) to cut beams framing into column flanges back to the column face.
When contract documents indicate that members shall come from the same parent material the detailer shall coordinate with the project management team to best accomplish the task (Example would be link-beam to stub-beam).
Review structural design sections for any condition that conflict with instructions shown in this section.
[bookmark: _Toc260237015]Applicable Material The following are required to be in the ABM report. 
All Wide Flange
W Tee’s
Channel
Tube
Pipe
[bookmark: rebar3_0_2]Plate (1 ½” and thicker) 
A706 Rebar 
Any other item of large quantities. Coordinate with project management team. 
Built-up plate assemblies 
Miscellaneous steel is not to be a requirement of the ABM unless directed by project management team.
[bookmark: _Toc260237016]Setup for Prelim Marks/ABM Numbering The following information pertains to setting up member properties for preliminary marks. All preliminary marks are assigned by Tekla.  Coordinate with the project team for any specific numbering requirements. 
Setup for initial advance bill of material Member start numbers and prefixes in the properties dialog box are to be set as follows:
No assembly prefix (the letter A specifies an assembly. The part is not an assembly yet. This is setup for a prelim mark)
Assembly start number to specify phase and revision
Example: 
Seq 1 = Assembly start number of 1001  
Seq 2 = Assembly start number of 2001 etc. 
Seq 99 = Assembly start number of 99001  
Part Keep Tekla alpha part prefix
Part Use start number of (1) for all sequences for parts 
Suggested Setup for First Revision of Advance Bill of Material Member start numbers and prefixes in the properties dialog box may be set as follows:
No Assembly prefix
Assembly Start number to specify phase and revision
Example: 
Seq 1 = Assembly start number of 101001 
Seq 2 = Assembly start number of 102001 etc.
Seq 99 = Assembly start number of 199001  
Part Keep Tekla alpha part prefix
Part Use start number of (1) for all sequences for parts. 
[bookmark: reviseabmmark]Tekla will not change or update a prelim mark, even if a change should be required. The detailing must reassign prelim marks. See Section 12.5  for correct procedure to update/reassign prelim marks if necessary.         		
Suggested Setup for Second Revision of Advance Bill of Material Member start numbers and prefixes in the properties dialog box may be set as follows:
No Assembly prefix
Assembly Start number to specify sequence and revision.  
Example: 
Seq 1= Assembly start number of 201000 
Seq 2= Assembly start number of 202000 etc.
Seq 99 = Assembly start number of 299000  
Part Keep Tekla alpha part prefix
Part Use start number of (1) for all sequences for parts. 
Tekla will not change or update a prelim mark, even if a change should be required. The detailer must reassign prelim marks. See Section 12.5  for correct procedure to update/reassign prelim marks if necessary. 
Follow the same method of numbering for all revisions to ABM.

NOTE: On large jobs one or two extra digits may be added to prevent overlapping numbers. Coordinate with project management team.
[bookmark: assprelim][bookmark: _Toc260237017]Assigning Preliminary Marks 
All members should have been modeled with the correct start numbers per sequence. (Prelim marks assigned by Tekla reflect member start numbers.)
Highlight all applicable material and members in the model
Select the tools pull down menu
Select numbering
Select preliminary marks 
Check UDA for successful prelim mark
See Section 12.12 for procedure to create an ABM report. 
See Section 26.1 for ABM submittal procedures.
[bookmark: _Toc260237018]Domestic Material Only, Buy American Act, ARRA, LEED These represent different and specific purchasing conditions. Please coordinate with Schuff project management team for specific direction. 
[bookmark: _Toc260237019]ABM Sequence When main member count exceeds 999 assemblies in a sequence contact project management team immediately.  Do not proceed with creation of ABM report without sequencing direction from project management. Sequence must be included in the FabTrol ABM report. See Section 4.0 for setup of sequence information.
[bookmark: _Toc260237020]ABM Grade Every member shown on an ABM report requires a reference to an ASTM defined grade of material as required by contract documents. 
[bookmark: _Toc260237021]Rolled Members on the ABM All rolled members must have the word ROLLED appear in the FabTrol ABM report for import.  Reference Section 3.5 for complete UDA information.
Detailers shall not add any length to a rolled member in the model or in the report. The purchasing department will see the ROLLED note and add the needed length to a member. Please refer to Construction Appendix Section CA2.1 for more information.
[bookmark: _Toc260237022]Format for User-Defined Attributes as communicated through the FabTrol reports in Tekla Structures. See Section 3.5 for complete user defined attribute information.  Worktype information needs to be included at the ABM stage.  
[bookmark: _Toc260237023]Testing Requirements for the ABM All material or test requirements such as charpy “V” notch, fracture critical material and any material that requires trace-ability must be noted on the advance bill report. 
Charpy information will be populated in the FabTrol ABM report from UDA Userfield_3 as “CVN”
Fracture Critical will be populated in the FabTrol ABM report from UDA Userfield_1 as “FC”
If material is shown to have “Supplemental Requirements” on the design documents reference this requirement to the material listed on ABM.  Information will be populated in the FabTrol ABM report from UDA Userfield_1. 
Examples: 
Fine grained fully killed
AASHTO (Bridge materials) 
Any testing requirements or other critical material specifications must be noted as "see_spec". This will avoid accidental deviation from the contract documents.
[bookmark: _12.10_Creation_of][bookmark: _Toc260237024]Creation of ABM
Model all members and material that should be included in the ABM report as per this document. 
Run full numbering.
Select all members in the model to be included in the ABM.
Assign prelim marks. 
Create a FabTrol Assembly Parts List report from Tekla Structures for the ENTIRE model. This is to ensure that nothing is missed.
At import into FabTrol, only the members with a prelim mark will be selected for purchase. 
See Section 26.1 for ABM submittal procedure. 
See Section 12.14 for revised ABM report creation procedure.
See Section 26.2 for revised ABM submittal procedure.

[bookmark: _Toc260237025]Checking the ABM Open and check ABM report for accuracy of the following:
Quantity
Sizes
Length 
Sequence
Prelim marks
Worktype
Weight
Grade
Rolled material (where applicable)
Camber
CVN and/or other material requirements
[bookmark: _12.12_Procedures_for][bookmark: abmrev][bookmark: _Toc260237026]Procedures for Revising an ABM 
Incorporate new material and/or revised material in the original model. 
Update numbering. 
It is vital that the detailer check prelim marks for any combined members that may have changed. 
Common changes include grade, section size, length, etc. 
Update prelim marks (if required). 
Members with prelim marks that are not up to date with changes will cause a critical error at import into FabTrol. The import cannot proceed until the prelim mark has been corrected and a new report is generated, checked, and submitted. This will result in costly time delays and frustration.
To update or change a prelim mark the member must be highlighted in the model and the procedure for assigning a prelim mark repeated. 
Create a new FabTrol Assembly Parts List report from Tekla Structures for the ENTIRE model. 
Submit revised ABM report for entire model per instruction in Section 26.2 for revised ABM submittal. 
After import of the revised ABM report the Schuff purchasing department will filter for materials in FabTrol which have been shortened by six inches or lengthened more than one inch in order to locate situations that may require the need to buy more material or to cancel material that is no longer valid.  
[bookmark: _Toc260237027]Section 13. General Drawing Presentation 
[bookmark: _Toc260237028]General Drawing Requirements All drawings for Schuff have specific requirements regarding general drawing presentation.
[bookmark: _Toc260237029]Sequence on Drawings All assembly drawing and erection drawing numbers must reflect appropriate sequence. 
Do not allow the same assembly drawing number to appear in more than one sequence (numbering across sequences) without prior approval from PM. (This is not possible if start numbers are setup correctly.) 
Parts are not required to be designated per sequence, therefore, part drawings are not required to be designated per sequence.
Do not reference number of single parts per sequence on drawings.
[bookmark: _Toc260237030]Drawing Number Guidelines 
Assembly drawings shall be numbered in accordance with assembly marks and job sequences.
When main member count exceeds 999 assemblies in a sequence contact project management team immediately.
Project conditions or customer requirements may make another method of sheet numbering more desirable. Coordinate with project management team.
Erection drawings shall be numbered in accordance with assembly marks and job sequences. 
Project conditions or customer requirements may make another method of sheet numbering more desirable. Coordinate with project management team.
[bookmark: sequence4_0_1]Example of drawing numbers
Note: These numbering suggestions may not work depending on project size or other conditions.  Consult project management should any of these conditions apply to the project.

Assembly drawings 
Sequence 1 = 1001 thru 1999.
Sequence 2 = 2000 thru 2999, etc.
Anchor bolt plans  
All sequences = AB1001, AB1002, etc. 
If project size requires more numbers:
Anchor Bolt Plans = AB2001, AB2002, for seq 2, etc. 
Confirm with Project management team.
Erection drawings 
Sequence 1 = E1001 thru E1999.
Sequence 2 = E2001 thru E2999, etc.
Embed location plans all sequences - EMB1001, EMB1002, etc.
Field bolt drawings all sequences – FB1001, etc. (if applicable to the project.)
[bookmark: _Toc260237031]Sheet Size Guidelines Schuff requires specific drawing size per drawing type.
Single part drawings shall be in 8½” x 11” format. 
Part drawing numbers do not reflect sequence.
Part drawings are not to reflect quantities per sequence. 
The template for part quantity per sequence must not be on the part drawing layout. FabTrol will coordinate part drawings for the shop. 
Assembly drawings 
Assembly drawings are to be one assembly mark per sheet.
Assembly drawings are to be 18X24 format. All details should be created to be legibly read at this size.
If one assembly is too large or complex to fit on an 18X24 sheet, it may be spread over two or more sheets by using multi drawings.
For creation and submittal procedure for multi drawings see Section19.
Erection/general arrangement drawings
See Section 22 for specific requirements 
Erection drawings are to be at a scale that is clear and legible
Erection drawings are to be 24X36 format.
[bookmark: Section_13_4][bookmark: _Toc260237032]Bill of Material Requirements
Accuracy- Material is ordered and cut based on information listed in the BOM. Quantities, sizes, and cutting lengths must reflect exact requirements.
Grade- All material grades other than “A36” are to be noted in the grade column.
[bookmark: mud]Mud stop- Mud stop needs to be specifically coordinated with the project team to suit the contract documents.
Galvanize- Any item that is galvanized is to be indicated with the word “galvanize” in the remarks column of assembly mark reference line.
Headed studs- Headed studs must appear in the bill of material. 
Headed studs must have a part mark. See Section 6.3 for information on modeling headed studs. 
Field welded headed studs must not be included in the BOM. 
[bookmark: bom4_5_5]Length of raw material- The actual length of raw material required to fabricate an item shall be applied to BOM. Consider root openings, miter cuts, and other conditions that may affect the actual length of material required to fabricate an item.
Critical rolling direction- The BOM should indicate the pieces that have critical rolling direction by adding “CR” in the remarks column of the BOM. A legend is to be added at the bottom of the BOM stating: 
CR= CRITICAL ROLLING – SEE DETAIL
[bookmark: _Toc260237033]Weld Information on Drawings
NOTE: See Schuff Steel Construction Appendix for preferred construction methods and details
Fillet weld size All fillet welds are to be sized, including far-side weld.
Minimum weld size When structural details do not specify weld size and contract documents do not call for minimum weld size to be used, an RFI is required.
Weld symbol A weld symbol is required for every welded joint on project.
Weld preps All weld preparations are to be properly presented per current AWS requirements. The weld symbol must show the required groove angle (degrees), root-opening dimension and depth of preparation (inches).
Root opening The root opening is required to be shown for all applicable welds.
[bookmark: rfi4_1]Incomplete groove weld symbol An incomplete groove weld symbol is considered by AWS code to be a complete joint penetration weld. In many cases an open weld symbol shown on a design drawing was not intended to represent a CJP weld. When an open weld symbol is applied to unusual design conditions, such as architectural tube framing, generate an RFI proposing an alternate, less costly weld.
Arrow direction All symbols are to point to the weld joint from the same direction the actual welding is to be done.
Weld size callouts All welds are to be sized in inches (not feet and inches).
[bookmark: fracturecritical4_5_11]“Fracture Critical” to be shown in tail of weld if applicable; use the abbreviation FC
“Demand Critical” to be shown in tail of weld if applicable; use the abbreviation DC
[bookmark: _Toc260237034][bookmark: buyout]Buy Out Items that do not appear as sub material on an assembly drawing should be placed on an assembly drawing and be called out similar to sub material in the bill of material. They should also appear on the FabTrol Assembly Parts List report. This includes anchor rods, turn buckles, etc. See Sections 10.4  for more information about buy out items. Please refer to Construction Appendix Section CA2 for preferred details.
Description on drawing Give complete description of buy out as required by manufacturer. Generic buy out description may require more specific information. See Section 10.4  for information on modeling buy out items.
The following information is required for drawing containing buy out items.
Show design drawing reference 
Show erection drawing reference. 
Coordinate references with project management team.
[bookmark: _Toc260237035]North Arrow North arrow always needs to be shown.  To insure continuity with jobs the standard North arrow will be symbol 9 - color red located in the NORTH.sym (symbol) file.
[bookmark: _Toc260237036]Opposite Hand “Opposite hand“ details and sections are prohibited. (Other prohibited examples include: “As shown” and “One thus, one reverse”).
[bookmark: _Toc260237037]Coped Corners Coped corners must be shown and dimensioned for every applicable piece mark. 
[bookmark: _Toc260237038]Connection Side Identifier Every applicable connection plate is to have a mark identifying the connection side.  The symbol should be shown as an “X” within a circle ().
[bookmark: _Toc260237039]Galvanized Members Fabricated items that have an enclosed interior, such as tubes with end plates or pipe columns with cap and base-plates, will require “weep holes” for galvanizing.  (See AGA guide for details and recommended sizing information. http://www.galvanizeit.org/aga/designing-fabricating/fabrication-considerations/venting-drainage-fabrication) Please refer to Construction Appendix Section CA10 for more information. 
The weep holes are to be sensibly located so that the molten galvanized material can be completely drained from either end.  Weep hole locations need to be coordinated with the project management team. 
Weep hole size depends on volume of displacement inside member. 
All fabricated joints are to be indicated as seal-welded with the following note shown with bold oversized text: 
“SEAL WELD ALL” 
Apply an additional note below stating, 
“APPROPRIATELY IDENTIFY ALL GALVANIZED ITEMS”
[bookmark: _Toc260237040]Holes: Hole Diameter, Bolt diameter, length, grades, nuts, and washers must be indicated on the drawing. 
For bolt set up and modeling info see Section 6.2. Please refer to Construction Appendix Section CA3 for preferred details and more information.
[bookmark: _Toc260237041]Shop Bolts Bolt diameter, length, grades, nuts, washers, tensioning requirements and faying surface preparation must be indicated on the drawing. Shop bolt location needs to be indicated on the drawing at the connection.  For bolt set up and modeling info see Section 6.6 . Please refer to Construction Appendix Section CA3 for preferred details and more information.
[bookmark: _Toc260237042]Shipping Bolts (Junk bolts) Note shipping bolt on drawing with item that requires temporary attachment at the connection. No other description of bolt is required. See Section 6.7 for bolt modeling and setup information.
[bookmark: _Toc260237043]AESS (Architecturally Exposed Structural Steel) “Architecturally Exposed Structural Steel” is to be applied as a large, bold note on the corresponding shop and erection drawings. Additional information on AESS can be obtained at: www.aisc.org
[bookmark: _Toc260237044][bookmark: backupbar]Backing Bar Requirements Information pertaining to backing bar should be found in the job specs documentation. Coordinate with project management team to determine backing bar requirements. Please refer to Construction Appendix Section CA2 & CA4 for preferred details and more information.
Members requiring more than 10’-0 of shop applied backing bar will have the backing bar listed as plain material (in lineal footage, round up to nearest foot increment). A piece mark will be shown in the detail and bill of material.
[bookmark: traceability4_2]Projects with material traceability requirements may necessitate more stringent detailing requirements for backing bar.
Contract requirements may call for the removal of all backing bars after welding. This requirement usually results in an alternate weld method. A field welding alternate may include the use of non-fusible backing bar. Non-fusible backing bar will be shown on a fabrication drawing similar to steel backing bar for field use, with these exceptions:
Quantity to be shown as (1).
Description to be ceramic or copper backing bar.
Length to be indicated in lineal footage on one drawing as required per sequence.
A shop welding alternate may be to use a type of weld joint designation that does not require backing bar. If you are provided weld joint designations that employ backing bar for a project requiring the removal of such please contact project management team to confirm an error has not been made
[bookmark: _Toc260237045]Drawings on Hold This procedure is as follows:
On hold members must be tracked in the model. See procedure in Section 2.12.
An email must be sent to the project management team indicating that a member has been placed on hold. This email will include the following information:
Marks on hold
Reference to RFI, DCN, or other change per hold
Reference to submission transmittal number if item being placed on hold has been released for fabrication
An email must be sent to the project management team indicating that a member has been removed from hold. This email will include the following information:
Marks no longer on hold
Reference to RFI, DCN, or other change per hold release
Reference to submission transmittal number of items previously on hold have been released for fabrication
[bookmark: _Toc260237046]Domestic Material Only –vs- Buy American Act If contract documents specify “DOMESTIC MATERIAL ONLY” or “BUY AMERICAN ACT” drawings must include a note in the remarks column of the BOM stating “DOMESTIC MATERIAL ONLY” or “BUY AMERICAN ACT” exactly as contract requirements have stated. For other special material requirements such as ARRA and/or LEED, please coordinate with Schuff project management team for direction.
[bookmark: _Toc260237047]Painting requirements can vary greatly from job to job. Coordinate any questions pertaining to paint information on drawings with the project management team. Please refer to Construction Appendix Section CA11 for more information.
Call out on drawings Paint information must appear in the title block of the drawing, as well as in the comment column in the bill of material.
[bookmark: _Fire_proofing_All]Fire proofing All cleaning codes require a bold note in the title block. See Section 11.1 for more information.
[bookmark: paintnopaintarea4_12_0]No paint area In rare cases a no paint area of approximately 12” x 12” may be required at nearside, left-end of web to apply ship mark and other identifying marks. UBC/IBC governed projects may require this condition.
Steel exposed to weather such as mechanical equipment cooling towers, supports or screens, canopies, trash gate, exterior handrail often require galvanizing or a special type of paint. Do not assume structural steel painting specification applies to these items.
Coating that differs from the paint requirements shown in the title block is to be indicated on the drawing.  
[bookmark: slipcritical4_12_7][bookmark: finish][bookmark: fire] “Slip Critical” connections generally require no paint within three inches of all holes. In these cases clearly note on drawing that standard paint will not be allowed to be within three inches of all holes for connections specified as “slip critical”. Coordinate with project management team for other “slip critical” coating requirements.
[bookmark: _Toc260237048]Cleaning requirements are closely associated with painting requirements. Listed below are some considerations for cleaning:
Unless contract documents specify otherwise the default cleaning spec is SP2 for unpainted steel.
If unspecified, request a cleaning spec for any condition of primer or painting.
[bookmark: slipcritical4_13]Specifications may call for “slip critical” connections that require a blast cleaning at faying surfaces. Inform project management team if this requirement is discovered.
See Section 11.1   and Section 3.6  for more information on cleaning and coating information that must be in the model.
[bookmark: _Toc260237049]Rebar All rebar is to be listed as grade A706. Add this note to the title block when applicable: 
[bookmark: _Hlt68576385]“When rebar is welded to another rebar or material with grades higher than grade 50, use E8XXX series electrode.” 
[bookmark: _Toc260237050][bookmark: erectiondrawing4_14_0]Safety Detailing practice can significantly contribute to job-site safety. Discuss with project management team all safety topics that should be incorporated into fabrication and erection drawings at pre job meeting. If a project condition creates a conflict contact project management team to resolve. See the following sections for more safety related information Section 6.0, Section 6.1 D, Section 6.8 B, Section 6.9, Section 6.10, Section 6.10 B, and Section 12.2 B.
[bookmark: border][bookmark: _Toc260237051]Drawing Border Templates Schuff has specific requirements for drawing borders. Coordinate with project management team at pre job meeting.
[bookmark: _Toc260237052]Transmittals are required for all drawing submissions. Transmittals are to be included in the email to the project management team and all others that are to be notified when a detailer has posted a drawing submittal to the FTP site. See Section 26.7 for more information about transmittals.
[bookmark: _Toc260237053]Pre-Release Drawing Check List
Check the following before releasing drawings.
Made byDrawing Border Templates

Drawing border templates may be available for download. Contact Schuff for details. 

Checked by & date 
Job number
Drawing number
Sequence
Revision level (lower right corner)
Revision, date & description 
Design drawing reference
Erection drawing reference
Presentation of drawings
[bookmark: _Section_14._Rolling][bookmark: _Toc260237054]Section 14. Rolling Sketches
[bookmark: _Toc260237055]Rolling Sketches Rolling sketches are drawings that isolate members that have a radius. Detailer is to release rolling drawings simultaneously for entire scope members contained in project, including misc. steel. These members are typically a main assembly part. 
Coordinate with project management team for submittal schedule for rolling sketches.  These could be required immediately after the creation of the ABM.
Rolling sketches are typically to be in 8 ½ x 11 format. Please refer to Construction Appendix Section CA2.1 for preferred detail.
Rolling sketches are to be created using GA drawing format. 
The roll sketch is correlated to the assembly via the ABM mark. The prelim mark should appear in the BOM on the roll sketch so the ABM number can be tracked to that part. The preliminary mark follows the part throughout the job.
[bookmark: _Section_15._Anchor][bookmark: _Toc260237056]Section 15. Anchor Rod Drawings
[bookmark: _Toc260237057]Anchor Rod Drawings Anchor rod plan and drawing numbers are to be prefixed with “AB”. See Sheet Number Guidelines in Section 4.2 for additional information. 
Anchor rod modeling requirements See set up in Section 3.8 for information on modeling anchor rods.
Anchor rod plan format Anchor rod plans are to be 24” x 36” format. If a project condition makes another size more desirable contact project management team to confirm. 
Show sequence borderlines (heavy line broken with double dashes) and indicate sequence number (circled) within border.
Include a drawing legend for area shown if needed.
Dimensioned anchor rod patterns are to be shown directly on plan at appropriate grid coordinate.
Reference each anchor rod plan and anchor rod fabrication drawing to the applicable structural design drawings and sections.
Anchor rod plans are not to include steel erection plans and/or sections. 
Revisions to anchor rod plans must be clouded and referenced to revision number. See Section 24.0 for more information on revising drawings.
[bookmark: _Toc260237058]Anchor Rod Template Fabrication Drawing and Format
Please refer to Construction Appendix Section CA4.1 for preferred details. 
Anchor rod and template single part drawings are to be 8 ½” x 11” format. 
Anchor rod, nut, and factory washers are to be detailed as an assembly with a single assembly mark if possible. Confirm with project management team if anchors are to be assembled or unassembled.
Coordinate with project management team for items such as plate washers or anchor plates which may need to be fabricated.  If so, these items would need to be detailed on a separate sheet and have separate assembly marks for fabrication. 
Anchor rod plans (sections) to indicate all assembly marks related to anchor rods.
[bookmark: _Toc260237059]Section 16. Embed Drawings
Please refer to Construction Appendix Section CA5 for preferred details. 
[bookmark: _Toc260237060]Embed Drawings Embed location plan drawing numbers are to be prefixed with “EMB”. 
Embed location plan drawing numbers See Section 4.2 for more info on numbering embed drawings.
[bookmark: _Toc260237061]Location Plan Format Embed location plans are to be 24” x 36” format. If a project condition makes another size more desirable, contact project management team to confirm. 
Embeds that support steel framing or deck require location plan.
Reference each embed location plan and fabrication drawing to the structural design drawings. 
The embed location plan will clearly show the location, elevation, orientation, and ship mark of all embeds. 
Avoid combining steel erection details with embed plans. 
Embeds not supporting steel framing or deck may not require location plans.  An exception to this rule would be the case of a “continuous” embed that has been divided into manageable lengths with several ship marks.  Coordinate with project management team for details.
For embeds included in tilt walls, etc, a plan showing arrangement of ship marks may be necessary. When an embed ship mark is not shown on an embed location plan more views may be needed. These views include plan views, elevation views, and sections showing orientation, elevation, and location of important factors involved with embeds and field welded clips associated with embeds.
[bookmark: _Toc260237062]Embed Fabrication Drawing Format 
Embed assembly drawings are to be 18” x 24” format.
Embed single part drawings are to be 8 ½” x 11” format.
[bookmark: _Toc260237063]Referencing Embeds to Design Drawings Reference the corresponding structural design drawing section or detail number in the remarks column of the bill of material, or under the call out title in the body of the drawing.
[bookmark: _Toc260237064]Revisions to Embed Location Plans must be clouded and referenced to revision number. See Revision Procedures in Section 24.0 H  for more information.
[bookmark: _Toc260237065]Section 17. Assembly Drawings
[bookmark: assemcheck][bookmark: _Toc260237066]Assembly Drawings 
Assembly drawing should include the following:
Made by
Checked by & date (Note: Date is checked date)
Job number
Drawing number 
Sequence
Clean & paint notes
Open holes note
All material notes
Revision, date & description (above shop notes)
Design drawing reference
Erection drawing reference
Grid location references
Elevation references
[bookmark: _Toc260237067]Assembly Sheet Format 
Assembly drawings are to be 18 x 24 (ARCH C) format.
[bookmark: _Toc260237068]General Dimensioning Running dimensions are required and shall originate from:
Left end of square cut members without clip angle connections.
Left end face of clip angles at members with clip angle connection.
Left-side, long end of members with skew or miter cuts.
Top of baseplate for columns.
[bookmark: _Toc260237069]Section 18. Specific Members on Assembly Drawings
[bookmark: _Toc260237070]Sloped Beam Assembly Drawings Square cut ends of sloped beams whenever possible. Show sloped beams in “flat” position in detail.
Running dimensions are to be shown to left side of connection plates when connection plate is square to beam. 
Origin of running dimensions Indicate the origination point of running dimension with a note or symbol.
[bookmark: connectionplate7_2_3]Contact point Running dimensions are to be shown to “contact point”, when connection plates are skewed (Line or point where edge of skewed plate contacts beam).
Work point elevations may be required for each end of sloping beam. Confirm with project management team at pre job meeting.
[bookmark: _Toc260237071]Mitered Beam Assembly Drawings It is preferential to have a mitered “cranked” beam fabricated from a single member. Please refer to Construction Appendix Section CA2.2 for preferred details.
The assembly drawing should show the beam in cranked position.
CJP weld the bottom flanges and web must be designated.
No CJP on the top flange because it will be bent into cranked position.
Add a manual “line” in the middle of the crank and dimension similar to a stair dog leg. 
NOTE: See Section 3.12 for specific modeling information.
[bookmark: _Toc260237072]Members with Skewed Connection Plates Show the weld designation that applies to the particular angle (degrees) of skew. Please refer to Construction Appendix Section CA1 for preferred details and additional information.
[bookmark: _Toc260237073]Column Assembly Drawings Running dimensions for columns are to originate from the bottom edge of the shaft (top of base plate).
[bookmark: _Toc260237074]Mud stop on Assembly Drawings Coordinate with project management team for mud stop details. 
Show dimension from the centerline of the beam to the outside edge of the vertical leg.
Show total height of vertical leg. See Section 13.4 C and Section 23.3 for additional instructions.
[bookmark: _Toc260237075][bookmark: fracturecritical7_28][bookmark: traceability7_28][bookmark: bompg2]Identifying Special Conditions Any piece of material that needs specific material or test requirements (such as charpy “V” notch testing, fracture critical, demand critical, traceability, or any combination of these) must be noted in the remarks column of the bill of material on the same line as the piece. Show the following abbreviations in the remark column of the bill of material:
Charpy V” notch testing = CVN 
Fracture critical = FC 
Demand critical = DC
Traceability = TR 
Bridge Steel - Bill of material will reference M270, relevant grade, temperature zone for fracture critical, and where applicable, the equivalent ASTM specification.  
[bookmark: _Toc260237076]Section 19. Multi Drawings
[bookmark: multi][bookmark: _Toc260237077]Multi Drawings (One Assembly on Many Sheets) 
Multiple sheets for one assembly are numbered to reflect the original assembly drawing with a suffix of a decimal and a number. 

Example: 1234.1, 1234.2, etc.

FabTrol will match the multi sheet with the correct assembly by matching ALL numbers in the name BEFORE the dot. Be sure the assembly number is an exact match or the import will not be successful.
The bill of material for the assembly will only appear on the first multi sheet.
Add a letter “M” to the delta revision box in the original assembly drawing. 
The “M” will stay in the revision box to refer everyone to the multi sheets, and the revision level will be placed with it as revisions are made to the drawing. 
Example: Approval = MA 
Released for fabrication = M0
Revision 1= M1  
The multi-drawings will be labeled as 1234.1 1234.2 etc, etc, and the revisions will be as posted in the title block of the multi sheet following normal procedure.
Example: Approval = A 
Released for fabrication = 0
Revision 1= 1  
All multi sheets for one assembly need to maintain the same rev level. 
Example: Revision to sheet 1234.1 
Change the rev level to 1 on all other associated sheets 
1234.2
1234.3 
AND the original assembly drawing 1234A 
Should all reflect revision 1
[bookmark: _Toc260237078]Multi Sheet Creation Procedure 
Create and fully edit the assembly drawing
Load and set multi-drawing properties with layout including bill of material
Create first multi-drawing 
Edit drawing name to reflect correct drawing number 
Example: 1234.1
Load and set multi-drawing properties with NO layout included for a bill of material
Create empty multi-drawing(s)
Copy or link views from assembly drawing to multi sheets
Position views on sheet as required.
Understand the options and limitations that the commands copy view and link view offer when creating multi sheets.
NOTE: A Tekla Structures ini file controls the number of times an assembly can be placed on a multi sheet.
Edit drawing names to reflect correct drawing numbers 	
Example: 1234.2, 1234.3, 1234.4
[bookmark: _Toc260237079]Multi-Drawings (Many Assemblies on One Sheet) Drawings with more than one assembly per sheet are prohibited.
[bookmark: _Toc260237080]Section 20. Single Part Drawings
[bookmark: singlecheck][bookmark: _Toc260237081]Single Part Drawings Single part drawings should include the following:
Made by
Checked by
Job number
Drawing number 
Revision (lower right corner)
Clean & paint notes
Open holes note
All material note
Miter information
Quantities of parts for a sequence should NOT be included.
[bookmark: _Toc260237082]Prefixes for Single Parts Sub-assembly drawing numbers should reflect the sub-assembly marks for the part. Sub-assembly marks are to have specific prefixes.
Plate = p
Angle = a
Other shapes or Hardware = m
[bookmark: _Toc260237083]Section 21. Joist Drawings
[bookmark: _Toc260237084]Joists Joist drawings will be supplied by the joist manufacturer. Detailers shall coordinate joist connections and locations with project management team.  Anything that attaches to the joist that is sized on the design drawings must be picked up by the steel detailer.  Please refer to Construction Appendix Section CA13 for preferred details and additional information. For other information pertaining to joists see the following sections. 
For naming information see Section 3.3 D 5 
For connection information see Section 8.2 
For joist bridging information see Section 10.2 
For joist elevation call out information see Section 22.13 C 
For field bolt information see Section 22.14 C.
For joist section view information see Section 22.14 D.
[bookmark: _Toc260237085]Section 22. Erection Drawings 
[bookmark: erecchek][bookmark: _Toc260237086]Erection Drawings Should Include the Following:
Made by
Checked by & date (Note: Date is checked date)
Job number
Drawing number
Sequence and sequence breaks
Revision (lower right corner)
Revision, date & description (above shop notes)
Design drawing reference
North arrow
Top of steel elevation
Dimensions between grid lines
Elevation views should include the following:
State direction. Example: looking  north
Name of grid line cut from
Legend of which part of building is shown, if needed.
Presentation
[bookmark: _Toc260237087]Erection Drawing Format Erection drawings are to be 24” x 36” format. Drawing should be created to be legible when printed at this size.  If a project condition makes another size more desirable contact project management team to confirm.
[bookmark: _Toc260237088]Erection Mark The erection mark shall be clearly shown at the left end of each member as detailed on fabrication drawing. 
Placing borders or circles around shipping marks is not acceptable.
[bookmark: _Toc260237089]Erection Drawing Standards Erection drawings are to be legible and clear.  
Examples of unacceptable presentation are:
Crowding information together
Overlapping lines and text
Setting scale or drawing text too small
Inability to distinguish dimension lines from object lines 
Not identifying camber marks as shown per structural design
Use of engineer’s design drawings for erection drawings
Insufficient section details
[bookmark: _Toc260237090]Erection Drawing Corrections Schuff Steel reserves the right to require subcontractor to correct any drawing condition based on reasonable concerns. 
[bookmark: _Toc260237091]Erection Drawing Location Dimensions Erection drawings are to provide dimension location of all members with ship mark. 
[bookmark: rfi8_2_2]When a member location is not known, an RFI is to be issued. 
If member location is not known at time of approval submittal reference RFI number to missing dimension on drawing.
Indicate on which side the member attaches with hatchmarks
[bookmark: _Toc260237092]Column Size and Assembly Mark Column size and assembly mark will be called out only on the first plan drawing on which they appear.
This procedure cuts down on:
Un-necessarily repeating marks
Un-necessary editing
Overcrowding drawings
[bookmark: _Toc260237093]Sequence Border Lines Show sequence borderlines (heavy line broken with double dashes) and indicate sequence number (circled) within border. Also indicate sequence numbers adjacent to the sequence shown on plan. Piece marks shall be noted on proper side of break line only.
[bookmark: _Toc260237094]Dimension to Edge of Slab Provide a dimension to locate edge of slab at all conditions on all plans, including interior openings, with the exception of gage plate formed edges. Deck plans will provide edge of slab dimension at this condition.
[bookmark: _Toc260237095]Erection Sections When erection sections and details are shown they are to include gridline and elevation above finished floor references when applicable.
[bookmark: _Toc260237096]Field Welds Call Outs All conditions requiring field welding must be clearly indicated on erection drawings. 
[bookmark: connectionplate8_2_7]This will include plate washers at base plates and connection plates at embedded items. 
Use symbols to identify locations of all special field welded connections in order to maintain consistency with design intent.
[bookmark: anchor8_2_8][bookmark: _Toc260237097]Column Splices When column splices occur, the ship marks for the columns are to be shown on the first drawing for which they occur. 
[bookmark: _Toc260237098]Camber Schuff Steel erection plans will identify all camber marks to reflect structure design criteria. 

The same cambers will be shown on the shop drawings.
[bookmark: Section_22_13][bookmark: _Toc260237099]Top of Steel Elevations “Top of steel” elevations must be clearly stated on the erection plans. Apply a note under drawing title as follows: 

Example: Top of steel = +XX’-XX” unless noted ( X”). 
First floor (grade) level is to be indicated as 0’-0, with all other floor elevations referenced accordingly. 
[bookmark: elev]The top of steel elevation of every non-sloping member is to be indicated on the erection drawings. 
For sloped steel framing, indicate T.O.S. elevation @ column coordinates or at high / low points of steel framing. 
[bookmark: joistelv][bookmark: section8_2]When joists are a component of steel framing, identify elevation as Bottom of Deck.
[bookmark: Section_22_14][bookmark: _Toc260237100]Field Bolts Field bolt diameter, length, grade, quantity, and type (heavy hex, Tension Control, countersunk, slip critical) must be indicated graphically for every condition on the erection drawing. If more than one washer or a load indicator washer is required include this information with bolt description.
Acceptable methods
Field bolt drawings Drawings used exclusively as field bolt drawings will be prefixed with an “FB”.
[bookmark: joistbolt][bookmark: joistfeildbolt]Joist connection field bolts Structural steel detailer is responsible for including joist to structural steel field bolt requirements. This requirement can be shown on the erection drawing or “FB” with a simple note.
[bookmark: joistsec]Details and sections for joist connection should always match design and joist supplier details.
[bookmark: _Toc260237101]Section 23. Misc Materials and Members
[bookmark: _Toc260237102]Stair Drawings 
[bookmark: anchor10_0_1]Assembly drawings for stairs and rail Create separate stair assembly drawings and handrail assembly drawings. 
[bookmark: erection10_0_3]Stair plans on E sheets Erection drawings are to include stair plans for every level, elevations, and a full section through stairwell, parallel with the stair stringers.
[bookmark: _Toc260237103]Handrail and Guardrail Drawings 
Field Measurements Project management team will decide if field measurements are required for incorporation into handrail details. Procedure for handrail that will require field measuring before fabrication: 
[bookmark: EMBEDS1024]Checking Model and check all handrails using information shown only on contract documents.
Approval The drawings will then be submitted for approval. 
Incorporate approval notes and/or changes
RFI references Reference RFIs to appropriate erection sheet plan and sections.
RFI responses Incorporate field measurement RFI responses and approval revisions.
Submit drawings, reports, and associated files for fabrication as per submittal procedure in Section 26.
Locating sleeves The detailer will complete the necessary erection plans locating sleeves or other embeds that connect the handrail assembly to a floor or wall.
[bookmark: miscsteel10_1]Hardware for rails, wall brackets, flanges, spacers, etc. should be billed out complete with manufacturer's part number if applicable.
Notes The following note is to appear on each handrail drawings:

Note: Handrail to be all welded construction. Remove all burrs, sharp edges and leave smooth to the touch.
[bookmark: section10_2][bookmark: BOM10_2_15]Anchors All rail anchor hardware is to be listed in the bill of material (lag screws, masonry anchors, machine bolts, etc.).
[bookmark: _Toc260237104]Loose Angle and Other Plain Material When a member is a single piece of typical steel material (Wide Flange, Channel, Angle, W Tee, Rebar, Flatbar, Hollow Structural Section) requiring no fabrication other than being cut to size, it is considered “plain material”. 
Plain material requires an assembly drawing.
Painted items are not plain material. 
To indicate plain material note the words “plain material” in the “remarks” column of the bill of material. 
[bookmark: Section_23_3][bookmark: _Toc260237105]Bent Plate and Mud plate Mud stop is to be listed in the bill of material in actual modeled lengths according to job specific conditions.
[bookmark: _Toc260237106][bookmark: drawingrev]24.0 Drawing Revision Procedures
[bookmark: drwrev][bookmark: _Toc260237107]Drawing Revision Procedures Schuff requirements for drawing revisions follow AISC drawings revision standards. Prior to revising, detailer shall contact project management team for direction on how to proceed with changes.
After a drawing has been submitted for approval it is critical to forward to project management team a revised drawing for every instance of a ship mark quantity revision. This applies to both fabrication and erection drawings. 
Detailer is to make project manager aware of any changes to Schuff’s scope of work created by a revision. This includes any cost impact to detailing budget.
Detailer is to make project manager aware of any possible or real impact to submittal schedule.
Changes requiring a revision must be tracked in the model. See 	section 2.12 for tracking procedure.
When a revision to a piece that has already been fabricated occurs a field work drawing may be necessary in lieu of revising the original fabrication drawing. See procedure in Section 28 for instructions.
If drawing/drawings is/are deleted, notify the project management team upon drawings submittal that the drawing has been deleted.
Drawing revision submission. See section 26 for procedure to submit revised drawings and associated files and reports.
[bookmark: cloud]Unclouded design drawing and document revisions have the potential to go undiscovered and create a conflict between Schuff Steel and the customer. Inform project management team of any design revision that is unclouded and uncertain. The project management team will decide if an extensive plan check is required and eligible for compensation. Many design revisions are addressed by architectural documentation. Request this documentation when design drawing revisions are unclouded and uncertain.
[bookmark: _Toc260237108]Approval Drawing Revisions The first submittal of a drawing for approval shall be identified as revision “A” located in the delta at the lower right hand corner of the drawing title block. 
Additional revisions during the approval cycle shall have revision identified by the next letter in the alphabet. 
Cloud any revised information unless otherwise requested by Schuff Steel project management team at pre job meeting.
When any drawing is revised and reissued the complete date must be noted in the revision block and be initialed by the detailer.
[bookmark: approverev][bookmark: _Toc260237109]Procedures for Revising Approval Drawings
Make changes in the model
Update the numbering in the model.
Update the drawings
Check changes
Cloud changes
Notate changes using model UDA per Section 2.12
Update revision info which shall include:
Revision number
Description of change
Reason for the change (revised design drawing number, DCN number, RFI number, etc.)
Detailers initials
[bookmark: _Toc260237110]Fabrication Drawing Revisions When a drawing is returned from approval and issued for fabrication or field use initially, it is to be identified as revision “0”.
Subsequent revisions shall be identified in increasing numerical order. 
Any drawing that is issued to the shop for fabrication and approval simultaneously shall be initially issued as revision “0”.
When any drawing is revised and reissued the complete date must be noted in the revision block and be initialed by the detailer.
[bookmark: fabrev][bookmark: _Toc260237111]Procedures for Revising Fabrication Drawings 
Make changes in the model
Update the numbering in the model
Update assembly drawings (if required)
Check changes
Remove clouds for design/approval revisions. Revision clouds associated to any previous revisions must be deleted.
Notate changes in the model using UDA per Section 2.12
Cloud new changes
Update revision info which should include:
Revision number
Description of change
Reason for the change (such as the revised design drawing number, DCN number, RFI number, etc.)
Detailers initials
[bookmark: singlerev]Update single part drawing (if required)
Check changes
Remove clouds for design/approval revisions
Cloud new changes. Revision clouds associated to any previous revisions must be deleted.
Update revision info which should include:
Revision number
Description of change
Reason for the change (revised design drawing number, DCN number, RFI number, etc.)
Detailers initials
Create updated FabTrol reports
FabTrol Assembly Part list report containing all revised assemblies
FabTrol Drawing List report containing the entire drawing list
FabTrol Drawing revision list report containing the entire drawing list
Create updated revised part CNC files (if required)
Do not add any revision information to the name of the .nc1 or .dxf file. The name of the file shall stay exactly the same no matter the revision level. 
Example: a1234.nc1
Create updated revised drawing PDF files 
Do not add any revision information to the name of the PDF file. The name of the file shall stay exactly the same no matter the revision level. 
Example: 1234A.pdf
[bookmark: _Toc260237112]Erection/Placement Drawing Revisions When a drawing is returned from approval and issued for fabrication or field use initially it is to be identified as revision “0”.
Additional revisions shall be identified in increasing numerical order. 
Any drawing that is issued for approval and fabrication simultaneously shall be issued as revision “0”.
When any drawing is revised and reissued the complete date must be noted in the revision block and be initialed by the detailer. 
Assembly/ship mark revisions must be clearly clouded. Detailer shall give this requirement the utmost attention
[bookmark: erecrev][bookmark: _Toc260237113]Procedures for Revising Erection Drawings 
Make changes in the model
Update numbering
Update drawings (if required)
Check changes
Revision clouds associated to any previous revisions must be deleted.
Cloud new changes per job specifications
Update revision info which should include:
Revision number
Description of change
Reason for the change (revised design drawing number, DCN number, RFI number, etc.)
Detailers initials
[bookmark: _Toc260237114]Section 25. CNC
[bookmark: _Toc260237115]CNC Creation All CNC files must be created using DSTV format. This format is generic. All Schuff shops will use this file to create any other format they may need.
Select all material in the model that is to be processed
Select FILES>CNC>NC files.
Load NC DSTV settings from the top pull-down 
Select OK
Choose the setting for selected parts
Click create
DSTV directories and files are created in the model directory.
Move or copy .nc1 files to submittal folder.
[bookmark: nc1rev][bookmark: _Toc260237116]CNC Revision
Make changes in model
Update numbering and drawings
Select all members and material in the model that changed and is to be resubmitted
Select FILES>CNC>NC files.
Load NC DSTV settings from the top pull-down 
Select OK
Choose the setting for: selected parts
Click create
DSTV directories and files are created in the model directory.
Move or copy .nc1 files to submittal folder.
Do not put revision name on .nc1 files. The name of the file should stay exactly the same as the last submittal.

[bookmark: _Toc260237117]Section 26. Submittal Requirements
[bookmark: submittal][bookmark: _Toc260237118]Requirements for Submitting ABM
All ABM submittals require a transmittal.
All ABM submittals require an email notification with a transmittal attached. 
ABMs are to be submitted following procedure in this section. 
[bookmark: abmsubmit][bookmark: _Toc260237119]ABM Submissions
Check model for accuracy 
Check prelim marks for accuracy
Create FabTrol_Assembly_Parts_List report.
Shall contain entire model. 
Check report for accuracy
Create transmittal
Create zip folder containing report and transmittal.
Email transmittal to project manager, project coordinator, and document control. 
Post folder containing report and transmittal to FTP site.
[bookmark: reviseabmsubm][bookmark: _Toc260237120]Revised ABM Submissions
Check model for accuracy and changes or updates
Check prelim marks for accuracy. 
Be extra cautious at this point because a member with multiple quantities that not all changed MUST have the prelim mark manually updated or the import into FabTrol cannot be completed. See Section 12.4 B 5 for more information
Create FabTrol_Assembly_Parts_List report.
Shall contain entire model
Check report for accuracy
Create transmittal
Create zip folder containing report and transmittal.
Email transmittal to project manager, project coordinator, and document control. 
Post folder containing report and transmittal to FTP site.

[bookmark: _Toc260237121]Requirements for Submitting Drawings 
All drawing submittals require a transmittal
All drawing submittals require an email notification to the project team with a transmittal attached.
Drawings are to be submitted in PDF format, named, and submitted following procedure in this section. 
Review submittal procedure as outlined.
[bookmark: _Toc260237122]Assembly Drawing PDF File Requirements
Sheet format Assembly drawings are to be 18 x 24 (ARCH C) format.
File name the file name shall only include the assembly number and the suffix A. Example 1234A.pdf
[bookmark: _Toc260237123]Single Part Drawing PDF File Requirements
Sheet format Single part drawings are to be 8 1/2 x 11 (ARCH A) format.
File name the file name shall only include the part number and a suffix depicting the part. Example: p1234.pdf
[bookmark: _Toc260237124]DSTV File Requirements The file name for all .nc1 files shall only include the part number and a suffix depicting the part. Example: p1234.nc1
[bookmark: trans][bookmark: _Toc260237125]Transmittals are to be attached to the alert of submission email to the project management team and document control. The transmittal shall include the following: 
Transmittal number This number may be dictated by the detailer but shall follow sequential order as submitted.
Job number
Date
Description For example: Canopy, Second floor, Partial submittal, 100% submittal etc.
Drawings being submitted or reference to a report included that lists drawings being submitted.
Revision level of all submitted drawings or reference to a report included that lists revision levels of all drawings being submitted.
[bookmark: _Toc260237126]Approval Drawing Submittals  (Steps C-F are recommended best practice)
See Checklist - Assembly drawings. See Section 17.0.
See Checklist - GA drawings. See Section 22.0.
Set "ISSUED" flag for drawings to be submitted in the Tekla drawing list.
Sort for "Issued" flag in drawing list. 
Select drawings for submission in drawing list.
Create "Issued_Drawing_List" report (Save and rename file as required).
Click "Selected Parts" in the drawing list. Check "3d" view in the model to be sure correct parts are elected.
Create FabTrol_Assembly_Parts_List report.
Should only contain members applicable to drawings being submitted.
Create FabTrol_Drawing_list report from the entire drawing list.
Create FabTrol_Drawing_Revision_list report from the entire drawing list.
Create PDF files of submitted drawings.
Create transmittal.
Create zip folder containing all reports, PDF files and nc1 files, and transmittal.
Email transmittal to project manager, project coordinator, and document control. 
Post folder containing reports, PDF files and nc1 files, and transmittal to FTP site.
[bookmark: _Toc260237127]Assembly Drawing Shop Issue Submittals (Steps D-G are recommended best practice)
See Checklist - Assembly drawings. See Section 17.0.
See Checklist - Single part drawings. See Section 20.0.
See Checklist - GA drawings. See Section 22.0.
Set "ISSUED" flag for drawings to be submitted in the Tekla. 
drawing list.
Sort for "Issued" flag in drawing list. 
Select drawings for submission in drawing list.
Create "Issued_Drawing_List" report (save and rename file as required).
Click "Selected Parts" in the drawing list. Check "3d" view in the model to be sure correct parts are elected.
Create FabTrol_Assembly_Parts_List report.
Should only contain members applicable to drawings being submitted.
Create FabTrol_Assembly_bolt_List report.
Should only contain bolts per members applicable to drawings being submitted.
Create FabTrol_Drawing_list report from the entire drawing list.
Create FabTrol_Drawing_Revision_list report from the entire drawing list.
Create PDF files of submitted drawings.
Create .nc1 files for all parts in submitted drawings.
Create transmittal.
Create zip folder containing all reports, PDF files and .nc1 files, and transmittal.
Email transmittal to project manager, project coordinator, and document control. 
Post folder containing reports, PDF files and .nc1 files, and transmittal to FTP site.
[bookmark: _Toc260237128]Erection Drawing Submittals (Steps B-E are recommended best practice)
See Checklist – Erection/general arrangement drawings. See Section 22.0.
Set "ISSUED" flag for drawings to be submitted in the Tekla drawing list.
Sort for "Issued" flag in drawing list. 
Select drawings for submission in drawing list.
Create "Issued_Drawing_List" report (save and rename file as required).
Create FabTrol_Assembly_Parts_List report.
Must contain a minimum of one current assembly that has been previously submitted.
Create FabTrol_Drawing_list report from the entire drawing list.
Create FabTrol_Drawing_Revision_list report from the entire drawing list.
Create PDF files of submitted drawings.
Create transmittal.
Create zip folder containing all reports, PDF files, and transmittal.
Email transmittal to project manager, project coordinator, and document control. 
Post folder containing reports, PDF files, and transmittal to FTP site.
[bookmark: _Toc260237129]Drawing Revisions Submittal (Steps D-G are recommended best practice)
See Checklist for revisions - Assembly drawings. See Section 24.4.
See Checklist for revisions - Single part drawings. See Section 24.4 I.
See Checklist for revisions - GA drawings. See Section 24.6.
Set "ISSUED" flag for drawings to be submitted in the Tekla drawing list.
Sort for "Issued" flag in drawing list. 
Select drawings for submission in drawing list.
Create "Issued_Drawing_List" report (save and rename file as required).
Click "Selected Parts" in the drawing list. Check "3d" view in the model to be sure correct parts are elected.
Create FabTrol_Assembly_Parts_List report.
Should only contain members applicable to drawings being submitted.
Create FabTrol_Assembly_bolt_List report.
Should only contain bolts applicable to drawings being submitted.
Create FabTrol_Drawing_list report from the entire drawing list.
Create FabTrol_Drawing_Revision_list report from the entire drawing list.
Create PDF files of submitted drawings.
Create .nc1 files for all parts in submitted drawings.
Create transmittal.
Create zip folder containing all reports, PDF files and .nc1 files, and transmittal.
Email transmittal to project manager, project coordinator, and document control. 
Post folder containing reports, PDF files and .nc1 files, and transmittal to FTP site.
[bookmark: _Toc260237130]Reports All reports must be opened and checked for accuracy and content before submission.
[bookmark: _Toc260237131]Email Procedures Email addresses and groups will vary per Schuff division and project. Contact list should be confirmed with project management team.
Transmittal is to be included in email notification of submittal to project manager, project coordinator, and document control.
The transmittal shall also be included in the folder posted to the ftp site.
[bookmark: Section_26_14][bookmark: _Toc260237132]FTP Site Information pertaining to the Schuff ftp site and a detailing firm’s folders on that site should be confirmed with project management team at project startup. The location for the Schuff FTP site is ftp://ftp.schuff.com or http://ftp.schuff.com/thinclient/Login.aspx
[bookmark: _Toc260237133]Section 27. Model Maintenance
[bookmark: _Toc260237134]Implementing Changes 
Changes regarding ABMs Schuff has specific requirements for revising an ABM. See Section 12.14 for more information.
Changes regarding drawings Schuff has specific requirements for revising drawings. These specifications may vary depending on drawing type, situation, and the current status of the part/parts in question. See Section 24.0 for more information.
Changes regarding CNC Any changes to a part that may alter the nc1 file will require creation of new CNC information.  The .nc1 file name remains the same no matter the revision level. See Section 25.1 for CNC creation and submission information.
[bookmark: _Toc260237135]Deleted Drawing Procedures The detailer must take account of all drawings that are deleted from the Tekla drawing list. 
A drawing that was once submitted and imported into FabTrol but no longer appears in the drawing list report will delete it from FabTrol upon the next FabTrol import. 
The detailer shall include notification of all drawings that are deleted from the drawing list when drawings are submitted. 
This notification may be in the submittal email, a Tekla report included with the submission, or any other means the detailer sees fit.
[bookmark: _Toc260237136]Removing Unnecessary Files from Model Every time drawings are created and updated in Tekla Structures, a new *.dg file is created. After a while, there may be dozens of unnecessary *.dg files in the drawings folder. 

When Tekla Structures is working in single user mode the files no longer in use are deleted when the model is saved and exited.  This is not the case when working in multiuser mode.

To remove the unnecessary files:
Open your multiuser model in single user mode.
Exit Tekla Structures AND SAVE. 

WARNING: When opening and saving a model in single user mode, the user MUST to be sure that he/she is the ONLY user with the model open.  
[bookmark: _Toc260237137]Section 28. Field Work Drawings
[bookmark: fieldwork][bookmark: _Toc260237138]Procedures for Field Work Drawings Prior to incorporating any revisions on assemblies or parts that have been released for fabrication the project management team must make the decision as to whether the changes will be revisions incorporated into the fabrication drawings or if the changes will be made in the field via field work drawings. 

Note: Each job may have specific issues and require exceptions or additions to the above state head procedure. Coordinate all field work with the project management team.
[bookmark: _Toc260237139]Model Procedures for Field Work Drawings All changes for field work must be made in the model and tracked using a user defined attribute. For information on tracking changes see Section 28.5. 
[bookmark: _Toc260237140]Numbering for Field Work Drawings (FW Drawings) The prefix FW and the suffix FW are used to denote field work drawings. See Section 28.5 for examples of when and how to correctly notate drawing numbers.
[bookmark: _Toc260237141]Creating Field Work Drawings Schuff requires specific types of field work drawings based on the situation involving the field work. Different drawing formats are also used depending on the situation. Creation of these drawings varies per situation. See Section 28.5 for different scenarios and instructions for creating field work drawings.
[bookmark: _Toc260237142][bookmark: fw]Issuing Field Work Drawings Schuff requires very specific procedures for submitting field work drawings based on the situation involving the field work. See Section 28.5 for different scenarios and instructions for issuing and submitting field work drawings.
[bookmark: _Toc260237143]Field Work Drawing Scenarios
Six different scenarios have been identified for assemblies that need additional work:
The assembly mark in question requires field work to be done. The rework required will affect all assemblies with this mark in an identical fashion. In this case, the rework required affects the main member only. (See scenario 6 for changes affecting submaterial). See example below.
The original assembly is still required. 
-Do not delete member in model.
-Do not delete original assembly drawing. 
-Modify model to reflect change.
-Assembly will retain original ship mark. 
-Original drawing will move up one revision.
-Revision note must state change.
Example: Works with FW1234 per DCN 2. 
-No rework detailed on original drawing.
-PDF file for the original assembly drawing is to be submitted. 
Create FW Drawing, using the GA drawing format:
A field work drawing will be created to detail all rework required for modified assemblies. 
-Drawing to be at rev 0. 
-Revision note must state change to reflect FW drawing.
Example: Works with 1234A per DCN 2. 
-ALL ORIGINAL dimensions and shop welds are to be removed.
-Show only the dimensions, welds, and re-work required to correct the assembly in the field.
-All welds are to be called out as field welds.
-Update and revise all affected erection drawings to reflect changes, if necessary.
-Submit all revised erection drawings through standard drawing submittal procedure.
-Depending on whether the assembly has been erected or not, dimensions shown on the FW drawings may need to come from work point references rather than the end of the assembly.
Example: Beam has already been erected and elevator guide support clips are added. The dimensions for the clips should come from grids or supporting beam center lines, not the end of that particular beam.
-New material may or may not apply to a field work drawing. Cutting or coping may be the only scope of modification.

Only one assembly changes. The assembly in question has a quantity greater than (1). The field work required is for one assembly. In this case, the rework required affects the main member only. (See scenario 6 for changes affecting submaterial). A GA drawing format with an FW prefix will be used. See example below.
The Original Assembly is still required. 
-Do not delete member in model.
-Do not delete original assembly drawing.
-The assemblies not requiring modification will retain their original ship mark.
-The assembly drawing for non changed parts will move up one revision to reflect quantity change.
-Revision note needs to indicate quantity change and FW drawing reference.
-The PDF file for this assembly drawing is to be submitted through standard drawing submittal procedure. 
-This drawing is to have no rework detailed.
The modified assembly If the project management team decides the assembly will be altered in the field a field work drawing will be created to detail all rework required for assembly affected by change. 
-Modify model to reflect change to assembly.
-Create new assembly drawing for modified assembly at Rev 0. Example: 1234A is now 1255FW.
-Drawing to be at Rev FW.
-Revision note must state change to reflect FW drawing.
Example: Was 1234A now 1255FW per DCN 2
-No PDF file for this assembly drawing is to be submitted.

-Produce FW drawing for assembly in a ‘GA’ layout. 
-The numbering system for FW drawing = Add the prefix [FW] to assembly mark, to create new drawing number. 
Example: Mark 1255A = FW1255
-Instruction must be included in body of drawing as a note, in large clouded text. 
Example wording: “Take quantity of (1) from 1234A and modify as above to create 1255FW”.
-Show only the dimensions, welds, and re-work required to correct the assembly in the field.
-All welds are to be called out as field welds.
-Update and revise all affected erection drawings to reflect changes.
-Submit all revised erection drawings through standard drawing submittal procedure.
-Depending on whether the assembly has been erected or not dimensions shown on the FW drawings may need to come from work point references rather than the end of the assembly.
For example: If a beam has already been erected and elevator guide support clips are added the dimensions for the clips should come from grids or supporting beam center lines, not the end of that particular beam.
Some stay the same; some change identically The assembly in question has a quantity greater than (1). The field work required is for one or more of multiple assemblies, but some or one assembly will remain unchanged. In this case, the rework required affects the main member only. (See scenario 6 for changes affecting submaterial). A GA drawing format with an FW prefix will be used. See example below.
The Original Assembly is still required. 
-Do not delete member in model.
-Do not delete original assembly drawing.
-The assemblies not requiring modification will retain their original ship mark.
-The assembly drawing for non changed parts will move up one revision to reflect quantity change.
-Revision note needs to indicate quantity change and FW drawing reference.
-The PDF file for this assembly drawing is to be submitted through standard drawing submittal procedure. 
-This drawing is to have no rework detailed.
The modified assembly If the project management team decides the assembly will be altered in the field a field work drawing will be created to detail all rework required for assemblies affected by change. 
-Modify model to reflect change to assemblies.
-Create new assembly drawing for modified assembly at Rev 0. Example: 1234A with a qty of 4 is now 1234A with a quantity of 2, and 1255FW with a qty of 2.
-Drawing to be at Rev FW.
-Revision note must state change to reflect FW drawing.
Example: Was 1234A now 1255FW per DCN 2
-No PDF file for this assembly drawing is to be submitted.

-Produce FW drawing for assembly in a ‘GA’ layout. 
-The numbering system for FW drawing = Add the prefix [FW] to assembly mark, to create new drawing number. 
Example: Mark 1255A = FW1255.1, FW1255.2
-Instruction must be included in body of drawing as a note, in large clouded text. 
Example wording: “Take quantity of (2) from 1234A and modify as above to create 1255FW”.
-Show only the dimensions, welds, and re-work required to correct the assembly in the field.
-All welds are to be called out as field welds.
-Update and revise all affected erection drawings to reflect changes.
-Submit all revised erection drawings through standard drawing submittal procedure.
-Depending on whether the assembly has been erected or not dimensions shown on the FW drawings may need to come from work point references rather than the end of the assembly.
For example: If a beam has already been erected and elevator guide support clips are added the dimensions for the clips should come from grids or supporting beam center lines, not the end of that particular beam.
Some stay the same, some change differently. The assembly in question has a quantity greater than (1). The field work required is for multiple assemblies, but some or one assembly will remain unchanged. In this case, the rework required affects the main member only. (See scenario 6 for changes affecting submaterial). A GA drawing format with an FW prefix will be used. See example below.
The Original Assembly is still required. 
-Do not delete member in model.
-Do not delete original assembly drawing.
-The assemblies not requiring modification will retain their original ship mark.
-The assembly drawing for non changed parts will move up one revision to reflect quantity change.
-Revision note needs to indicate quantity change and FW drawing reference.
-The PDF file for this assembly drawing is to be submitted through standard drawing submittal procedure. 
-This drawing is to have no rework detailed.
The modified assembly If the project management team decides the assembly will be altered in the field a field work drawing will be created to detail all rework required for assemblies affected by change. 
-Modify model to reflect change to assemblies.
-Create new assembly drawing for modified assembly at Rev 0. Example: 1234A with a qty of 4 is now 1234A with a quantity of 2, and 1255FW with a qty of 1 and 1256FW with a qty of 1.
-Drawing to be at Rev FW.
-Revision note must state change to reflect FW drawing.
Example: Was 1234A now 1255FW per DCN 2 or 	
-No PDF file for this assembly drawing is to be submitted.
-Produce FW drawing for assembly in a ‘GA’ layout. 
-The numbering system for FW drawing = Add the prefix [FW] to assembly mark, to create new drawing number. 
Example: Mark 1255A = FW1255
Mark 1256A = FW1256
-Instruction must be included in body of drawing as a note, in large clouded text. 
Example wording: “Take quantity of (1) from 1234A and modify as above to create 1255FW”.
-Show only the dimensions, welds, and re-work required to correct the assembly in the field.
-All welds are to be called out as field welds.
-Update and revise all affected erection drawings to reflect changes.
-Submit all revised erection drawings through standard drawing submittal procedure.
-Depending on whether the assembly has been erected or not dimensions shown on the FW drawings may need to come from work point references rather than the end of the assembly.
For example: If a beam has already been erected and elevator guide support clips are added the dimensions for the clips should come from grids or supporting beam center lines, not the end of that particular beam.

All change differently.  The assembly has a quantity greater than (1). The field work required is different at all locations. In this case a GA drawing format with an FW prefix will be used. See example below.
The original assembly is still required. 
-Do not delete member in model.
-Do not delete original assembly drawing.  
-Modify model to reflect changes.
-Update original assembly drawing.
-Drawing will move up one revision.
-Revision note must state change.
Example: Was 1234A now FW1234 per DCN 2. 
-No rework detailed on original drawing.
-Create new assembly drawings for all other modified assemblies at Rev 0.
-Revision note must state change to reflect FW drawing.
Example for revised assembly: 
Was 1234A now 1255FW per RFI 6.
Was 1234A now 1256FW per RFI 6.
Was 1234A now 1257FW per RFI 6.
-NO PDF files for new or revised assembly drawing are to be submitted.
-All assembly drawings are to have no rework detailed and are to be submitted only on the FabTrol assembly parts list report.
The modified assemblies Field work drawings must be created to detail rework required for all changed assemblies. 
-Produced FW drawings in a ‘GA’ layout. Instruction must be included in body of drawing as a note in large clouded text. 
Example: “Take quantity of (1) from 1234A and modify as above”.
-The numbering system will be determined by adding the prefix (FW) to assembly mark. 
Examples:  Mark 1234A = FW1234
Mark 1255FW = FW1255
Mark 1256FW = FW1256
-Show only the dimensions, welds, and re-work required to correct the assembly in the field.
-All welds are to be called out as field welds.
-Update and revise all affected erection drawings to reflect changes.
-Submit all revised erection drawings through standard drawing submittal procedure.
-Depending on whether the assembly has been erected or not dimensions shown on the FW drawings may need to come from work point references rather than the end of the assembly.
For example: If a beam has already been erected and elevator guide support clips are added the dimensions for the clips should come from grids or supporting beam center lines, not the end of that particular beam.
-New material may or may not apply to a field work drawing. Cutting or copying may be the only scope of modification.
New sub-material only A design change (Or a detailing, or shop error) may add new material to an assembly and no change is needed for the original assembly. In this case an assembly drawing format with no FW prefix or suffix will be used. See example below.
All affected the same
-Add new parts to model as loose parts with new assembly mark.
-Number and create assembly drawing of new parts.
-Drawing to be at rev 0.
-Revision note must state refer to FW drawing.
Example: New part for 1234A per DCN6. 
-Detail and submit all assembly drawings of new parts through standard submittal procedures.
-FW drawing is required at all locations, to locate all parts or assemblies.
-Update and revise all affected erection drawings to reflect changes complete with sections and details for all field welds and location of materials.
-Submit all revised erection drawings through standard drawing submittal procedure
-Issue individual FW Dwg(s) for each assembly affected
-Detail and release new part as assembly per standard procedure
-Update E-sheets when assemblies change locations
Only 1 affected
-Add new parts to model as loose parts with new assembly mark.
-Number and create assembly drawing of new parts.
-Drawing to be at rev 0.
-Revision note must state refer to FW drawing.
Example: New part for 1234A per DCN6. 
-Detail and submit all assembly drawings of new parts through standard submittal procedures.
-FW drawing is required at all locations, to locate all parts or assemblies.
-Update and revise all affected erection drawings to reflect changes complete with sections and details for all field welds and location of materials.
-Submit all revised erection drawings through standard drawing submittal procedure
-Issue individual FW Dwg(s) for each assembly affected
-Detail and release new part as assembly per standard procedure
-Update E-sheets when assemblies change locations
Some affected
-Add new parts to model as loose parts with new assembly mark.
-Number and create assembly drawing of new parts.
-Drawing to be at rev 0.
-Revision note must state refer to FW drawing.
Example: New part for 1234A per DCN6. 
-Detail and submit all assembly drawings of new parts through standard submittal procedures.
-FW drawing is required at all locations, to locate all parts or assemblies.
-Update and revise all affected erection drawings to reflect changes complete with sections and details for all field welds and location of materials.
-Submit all revised erection drawings through standard drawing submittal procedure
-Issue individual FW Dwg(s) for each assembly affected
-Detail and release new part as assembly per standard procedure
-Update E-sheets when assemblies change locations
[bookmark: _Toc260237144]Section 29. New Tekla Releases
[bookmark: _Toc260237145]Evaluation of New Release The following are steps to help test and evaluate new releases of Tekla Structures.
Create test job and fully test system.
Production control testing.
FabTrol report creation testing.
CNC testing.
Business Systems - CIS2 Export/Import testing.
[bookmark: _Toc260237146]Implementation of New Release The following guideline may be followed for creating a new system files for a new version of Tekla Structures:
Review and test new or modified features of the new version.
Create a standard “job” template folder that will be used for starting new jobs. 
Modify new .ini files to match previous version batch file settings while incorporating new settings to Schuff Steel requirements. 
Modify new object.inp file to include customization used on previous version. 
Update or modify templates, reports and drawing layouts as required for new features.
Incorporate standard files with the new system files.
Remove any unused files from the system to simplify operation.
[bookmark: testnew]Testing New Releases

Test Job – The following steps are recommended best practice.
Create a new job using the new system files. 
Test ABM procedure.
Apply connections.
Create and test drawings.
Assembly drawings.
Single part drawings.
Erection drawings.
Anchor rod placement.
Steel placement.
Field bolt drawings.
Test reference procedure.
Create “Test Submittal”.
FabTrol reports.
CNC files.
PDF drawings.
[bookmark: _Toc260237147]Section 30. Model Submission Guidelines
[bookmark: _Toc260237148]Model Submission Guidelines 
Models should be submitted weekly for all current jobs. See procedure as outlined.
[bookmark: _Toc260237149]Model Submission Procedure 
Create a zipped copy of the current model folder in Tekla.
Do NOT change the name of the model folder. The name of the model folder should be exactly the same as the db1 file in the model folder.
Notify the project management team by email that you are submitting a model to ftp site.
Place zipped model folder on FTP site.
The model folder must contain all drawings.
[bookmark: _Toc260237150]Web Viewer Models may be requested. 

[bookmark: _Toc260237151]Section 31. General Seismic Considerations 
The following items are general minimum requirements per code.  Specific engineers may have specific requirements, check with project management team for further direction.

[bookmark: _Toc260237152]Structural Design Drawings and Specifications
Structural design drawings and specifications shall show the work to be performed, and include items required by the Specification and the following as applicable:
Designation of the seismic load resisting system (SLRS)
Designation of the members and connections that are part of the SLRS
Configuration of the connections 
Connection material specifications and sizes
Locations of demand critical welds
Lowest anticipated service temperature (LAST) of the steel structure, if the structure is not enclosed and maintained at a temperature of 50 ˚F (10 ˚C) or higher
Locations and dimensions of protected zones
Locations where gusset plate are to be detailed to accommodate inelastic rotation
Welding requirements as specified below:
Structural design drawings and specifications shall include, as a minimum, the following information:
Locations where backup bars are required to be removed
Locations where supplemental fillet welds are required when backing is permitted to remain
Locations where fillet welds are used to reinforce groove welds or to improve connection geometry
Locations where weld tabs are required to be removed
Splice locations where tapered transitions are required
User Note:  Butt splices subject to tension greater than 33 percent of the expected yield strength under any load combination should have tapered transitions.  The stress concentration at a nontapered transition, based upon a 90˚ corner, could cause a local yielding when the tensile stress exceeds 33 percent of yield.  Lower levels of stress would be acceptable with the stress concentration from a nontapered transition.
The shape of weld access holes, if a special shape is required
Joints or groups of joints in which a specific assembly order, welding sequence, welding technique or other special precautions are required
User Note:  These Provisions should be consistent with the Code of Standard Practice, as designated in Section A4 of the Specification.  There may be specific connections and applications for which details are not specifically addressed by the Provisions.  If such a condition exists, the contract documents should include appropriate requirements for those applications.  These may include nondestructive testing requirements beyond those in Appendix Q, bolt hole fabrication requirements beyond those permitted by the Specification, bolting requirements other than those in the Research Council on Structural Connections (RCSC) Specification for Structural Joints Using ASTM A325 or A490 Bolts, or welding requirements other than those in Appendix W. 
[bookmark: _Toc260237153]Shop Drawings
Shop drawings shall include items required by the Specification and the following, as applicable:
Designation on the individual drawing of the members and connections that are part of the SLRS
Connection material specifications
Locations of demand critical shop welds in the tail of the weld symbol
Locations and dimensions of protected zones
Gusset Plates drawn to scale when they are detailed to accommodate inelastic rotation
Welding requirements as specified below:
Shop drawings shall include, as a minimum, the following information:
Access hole dimensions, surface profile and finish requirements
Locations where backing bars are to be removed
Locations where weld tabs are to be removed
NDT to be performed by the fabricator, if any
Shop drawings shall include, as a minimum, the following information. 
access hole dimensions, surface profile and finish requirements.
locations where backing bars are to be removed
locations where weld tabs are to be removed
NDT to be performed by the fabricator, if any.
User Note: There may be specific connections and applications for which details are not specifically addressed by the Provisions. If such a condition exists, the shop drawings should include appropriate requirements for that application.  These may include bolt hole fabrication requirements beyond those permitted by the Specification, bolting requirements other than those in the RCSC Specification for Structural Joints Using ASTM A325 or A490 Bolts, and welding requirements other than those in Appendix W. See Section M1 of the Specification for additional provisions on shop drawings.
[bookmark: _Toc260237154]Erection Drawings
 Erection drawings shall include items required by the Specification and the following, as applicable:
Designation of the members and connections that are part of the SLRS.
Field connection material specifications and sizes
Locations of demand critical field welds
Locations and dimensions of protected zones 
Locations of pretensioned bolts.
Field welding requirements as specified below:
Erection drawings shall include, as a minimum, the following information:
Locations where backing bars to be removed
Locations where supplemental fillets are required when backing is permitted to remain
Locations where weld tabs are to be removed
Those joints or groups of joints in which a specific assembly order, welding sequence, welding technique or other special precautions are required
 Erection drawings shall include, as a minimum, the following information:
locations where backing bars are to be removed
locations where supplemental fillets are required when backing is permitted to remain
locations where weld tabs are to be removed
those joints or groups of joints in which a specific assembly order, welding sequence, welding technique or other special precautions are required.
User Note:  There may be specific connections and applications for which details are not specifically addressed by the Provisions.  If such conditions exist, the erection drawings should include appropriate requirements for those applications.  These may include bolting requirements other than those in the RCSC Specification for Structural Joints Using ASTM A325 or A490 Bolts, and welding requirements other than those in Appendix W. See Section M1 of the Specification for additional provisions on erection drawings.
[bookmark: _Toc260237155]“Demand Critical”
CJP groove welds of beam flanges to columns (all Moment Frames)
CJP groove welds of shear tabs and beam webs to columns (all Moment Frames)
CJP groove welds in column splices in SMF and IMF, including column bases
CJP groove welds in EBF Link-to-Column connections
CJP groove welds joining web plate to flange plate in built-up EBF Link
CJP groove welds in column splices in EBF, including column bases

[bookmark: _Toc260237156]Other Seismic Considerations  

SSDA – Follow construction documents for details regarding SSDA SlottedWeb connections.
SidePlate - Follow construction documents for details regarding SidePlate connections.
Buckling Restrained Brace Frame – Follow construction documents for details regarding BRBF (suppliers include: Star Seismic, CoreBrace and Nippon)
If the contract documents require physical identification of a protected zone it may be necessary to indicate this on the drawings.  This topic should be discussed in the pre-job meeting.











[bookmark: _Toc260237157]Appendices 



[bookmark: _Toc259439679]Schuff Steel
Construction Appendix


Outlining the construction practices of Schuff Steel Company 


FOREWORD AND DISCLAIMER 
The information provided in this document is based upon the shop and field practices of Schuff Steel Company. This document is to be used as a guide of suggested practices and considerations regarding structural details and is not intended to replace or supersede the information shown in the contract documents.  Any deviation from the contract documents must be coordinated with the project management team and approved in writing with the Engineer of Record and Design Team.  
Although the information provided is extensive, it is not intended to address every condition or situation for every project.  Every effort has been made to provide the user with as much information as possible to facilitate the proper execution of the steel construction process. Schuff Steel and the authors do not make any warranty as to the completeness or accuracy of the information contained herein. 
Many details can be used as shown however; thorough coordination is required to ensure compliance with all prevailing codes associated with the project.  Details have been provided with a title block with the intention that they can be pulled from the guide, marked-up with project specific information and added to the project file.  
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[bookmark: _Toc260237158]Section CA 1 
Welding Guide




[bookmark: _Toc260237159]Section CA 1: Shop Welding Guide 
The information contained herein is intended to supplement the contract documents on 
preferred welding details. The Engineer of Record must approve any modification to the 
connection design/details shown in the contract documents. 
For field and shop welds, fully model the weld prep and root opening and, fully detail the weld symbol. Include root opening, depth, bevel, and weld symbol with backup bar. 
CJP welds utilizing backup bars are shop preferred. If the design is not clear as to when backup bars are allowed submit an RFI. The RFI will state to use backup bars, left in place at the different conditions. If backup bars are allowed but must be removed, refer to CA 1.1.b; CJP backgouge detail. 
The orientation of weld preps is to be discussed during the prejob setup meeting and accurately conveyed to the detailer. 
All field and shop backup bars are to be 3/8” x 1”. 
Backup Bars are to be modeled in Tekla and checked for clearance within the connections. Backup bars are not required to be detailed or listed in the BOM 
Acceptable PJP and CJP welds are difficult to achieve on galvanized material. Discuss all options with the design team, shop, and field. 
CA 1.1 	Shop CJP Weld “T” and Corner Joints (with backup bar) Preferred 
a. 	CJP welds utilizing backup bars left in place 
Fully model the weld prep and root opening, and fully detail the weld symbol. Include the root opening, depth, bevel, and weld symbol for a backup bar. 
For material less than or equal to 3” thick, use 0” land, 3/16” root, 30° bevel. 
AWS prequalified for FCAW-G 
For material greater than 3” thick, backup bars will not be used. Refer to detail CA 1.1.b.3. 






[bookmark: _Toc260237160]CA 1.1 Shop CJP Weld “T” and Corner Joints – continued 
b. CJP Backgouge 
(Welds where backup bars are not allowed or need to be removed) 
Fully model the weld prep and root opening, and fully detail the weld symbol. Include root opening, depth, and bevel. 
Material less than or equal to 3” thick:  use CJP backgouge, 0” land, 0” root, 30° bevel. Weld qualified by PQR 
Material greater than 3” thick:  use 1/8” land, 0” root, 30° double bevel 1/3-2/3 *. 
Weld qualified by PQR 
*Exception to CA 1.b.3: For WF Column with flanges greater than 3”, WF column to baseplate, WF column to cap plate and WF column splices, Refer to detail CA 1.b.2. 



[bookmark: _Toc260237161]CA 1.2. Shop CJP Welded “Butt” Joints 
Rolled Sections (backup bar or backgouge)
WF, Angle, Channel 

Fully model the weld prep and root opening, and fully detail the weld symbol. Include the root opening, depth, bevel, and symbol for a backup bar. 
For all material thickness where backup bars are allowed, use 0” land, 3/16” root, 30° bevel. AWS prequalified for FCAW-G 
When the material thickness will not allow the use of a backup bar, use 0” land, 0” root, 30° bevel. Weld qualified by PQR 




[bookmark: _Toc260237162]CA 1.2 Shop CJP Welded “Butt” Joints – continued 
b. Plate (Backgouge) 
1. For plate thickness less than 1 1/2”, use 30° single bevel, 0” root, depth of prep shall be equal to 2/3 of the plate thickness.  
Weld qualified by PQR 
2. For plate thickness greater than or equal to 1 1/2”, use 30° double bevel 1/3-2/3, 0” root, 1/8” land. 
Weld qualified by PQR 



[bookmark: _CA_1.3_Shop][bookmark: _Toc260237163]CA 1.3 Shop Skewed CJP welds with backup bars 
(Shear Tabs, Truss Diagonals, Braces, etc.  (other than HSS or Pipe) 
a. Skewed CJP weld with backup bars left in place 
Fully model the weld prep and root opening, and fully detail the weld symbol. Include root opening, depth, bevel, and symbol with backing. 
Skew angle less than 90° but greater than or equal to 45°, use 3/16” root,   30° bevel prep total (including natural prep). Use 3/16” round bar for backing. 
AWS prequalified 
Skew angle less than 45° but greater than 0°, use 3/16” root, no prep required (maintain square edge). Use 3/16” round bar for backing. 
Weld qualified by PQR 


[bookmark: _Toc260237164]CA 1.3 Shop Skewed CJP welds – continued 
b. Skewed CJP weld without the use of backup bars: 
Skew angle less than 90° but greater than or equal to 45°, prep to 30° bevel. 
Weld qualified by PQR
Skew angle less than 45° but greater than or equal to 30°, prep to 30° bevel. 
Weld qualified by PQR 
Skew angle less than 30°cannot be accomplished, backup bars must be used. Refer to CA 3.a.3 




[bookmark: _Toc260237165]CA 1.4 Shop PJP (Partial Joint Penetration Welds) 
The depth of the PJP weld should be provided on the design documents. If not, submit a RFI. 
Clarify whether the depth provided is prep depth dimension or, effective throat dimension. Refer to the PJP Weld Symbol Reference for indicating the effective throat. 
Joint configuration. 
All material thickness: 0” root, 45 deg bevel. 
Weld symbol to indicate: depth of prep and effective throat in (  ). 
The effective throat size of a partial joint penetration groove weld is dependent on the process used and the weld position. The contract documents must indicate the effective throat required or the weld strength required. The fabricator provides direction as to how to detail the joint; based on the weld process and position to be used to weld the joint. Coordination with project management is required.  Reference: AISC 13th Ed. page 16.1 - 94 



[bookmark: _Toc260237166]CA 1.5 Shop Fillet Welds at Skewed Plates 
Shear Tabs, Truss Diagonals, Braces, etc. – Other than HSS or Pipe. For minimum fillet weld sizes, refer to table J2.4, AISC 13th, pages 16.1-96 
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 * Applies to both shop and field details 
a. Unless specified in the contract documents, access hole criteria to follow the AISC Steel Construction Manual Thirteenth Edition, page 16.1-328, Fig. C-J1.2 
b. Alternates 1 and 3 below are Schuff Steel’s preferred details. 
c. Reference note 4 in the notes box below - For slope ‘a’ and ‘b’: 
The transition slope ‘a’ is defined by the dimensions per Notes (1) & (2), maintaining a 1” dimension for Note 5. 
Slope ‘b’ is generally horizontal and perpendicular to the end of the web. 
d. The minimum dimension for Note 5 below is 1” to allow clearance of 3/8”x1 backup bar. Confirm backup bar sizes prior to start of detailing.  
e. The dimension to end of weld at Alternate 3 per Note 6 below must be indicated and dimensioned on the shop drawings. 
f. Access holes and flange preps are to be modeled in Tekla. Provide the correct dimensional information on each shop drawing. 




[bookmark: _Toc260237168]CA 1.7 NGI - ESW (Narrow Gap Improved - Electro-Slag Welding) 



CA 1.7 NGI - ESW (Electro-Slag) Details 
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Prep information shown is for example only 
g. Refer to the current AWS manual for complete welding and weld symbol information. 
h. Refer to the Schuff Steel Welding Guide, Sect. CA 1, for preferred welding details. 
i. Groove Welds NOT specified as CJP or PJP in the design documents are to be treated as Complete Joint Penetration welds. Refer to the current AWS manual RFI to make welds not specified, a PJP if possible.  
j. Backup bar removal for either shop or field welds, must be shown within the weld symbol. 






[bookmark: _Toc260237170]CA 1.9 PJP Weld Symbol Reference 
Prep information shown is for example only 

k. Refer to the AWS for complete welding and weld symbol information. 
l. Refer to the Schuff Welding Guide for preferred welding details. 
m. Groove Welds NOT specified as "CJP" or "PJP" in the design documents are to be treated as   Complete Joint Penetration welds. Refer to the current AWS manual A2.4 Section 4.2.2 

n. Effective throat can vary depending on shop process and the position of the weld. Coordinate all   PJP welding information with the shop prior to starting detailing. 
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Galvanizing – Cleaning, Venting, Masking


[bookmark: _Toc260237196]Section CA 10.1 Galvanizing 

It is always preferable to review the project design and specifications with the galvanizer prior to detailing. 
Direct any related questions to the galvanizer selected for the project. 
All vent holes are required to be detailed on the shop drawings and provided in fabrication following the guidelines set fourth by the American Galvanizers Association and as depicted in this document. 
Vent holes can be plugged with zinc plugs, aluminum plugs or grey silicone. 
For galvanized members with bolted connections, do not increase the bolt hole diameter for clearance with the galvanizing. Typically this is not a problem however, the holes can be reamed on site if necessary  
Obtain the size of the kettle (dip tank) from the selected galvanizer to avoid having oversized assemblies. Progressive (double) dipping is an additional cost. 
AESS assemblies to be galvanized should be discussed with the galvanizer so that all the architects’ requirements are met or exceeded. 
Seal welding is not required for tightly mated temporary erection aids.  
 Galvanized members can have “No Galvanize” areas for welding. Products are available to mask or hold back galvanizing where welding is required.  Consult your galvanizer. 

AVAILABLE PRODUCTS: 

Transtrade LLC: Stop Galv Masking, 918 521-7272,nick.mason@transtade.org
3-4 Layers of High Temperature Duct Tape 
REFERENCES:

ASTM A90/A90M:  Test Method for Weight [Mass] of Coating on Iron and Steel Articles with Zinc or Zinc-Alloy Coatings
ASTM A153/A153M:  Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware
ASTM A780:  Practice for Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings
ASTM A123 / A123M - 09 Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products


[bookmark: _Toc260237197]Section CA 10.2 Cleaning and Venting 
Detailer must locate all vent holes on shop drawings based on the information below. 
Cleaning 
As with all steel, pipe and other hollow materials must be thoroughly cleaned before the molten zinc will metallurgically bond with the steel. Pipe can present two special cleaning challenges. 
First, the mill coating (varnish, lacquer, and similar materials) applied by pipe manufacturers requires extra time and effort to remove at the galvanizing point. Some galvanizers do not have the capability to remove this coating. Some organic mill coating formulation, both foreign and domestic, are extremely difficult to remove with common cleaning solutions, so blasting may be required. Ordering uncoated pipe avoids costly attempts to remove these mill coatings. In some cases, it may be more cost effective to substitute tube for pipe. 
Second, welding around mill coatings burns and carbonizes the varnish in the surrounding areas and cannot be removed by the normal cleaning process at a galvanizer. This soot must be removed by blasting or other mechanical cleaning methods prior to delivering steel to the galvanizing facility. 
Venting 
The primary reason for vent and drain holes is to allow air to be evacuated, permitting the object to be completely immersed into cleaning solutions and molten zinc. Proper sizing and location make it safer to galvanize and provide the optimal finish. The secondary reason is to prevent damage to the parts. Any pickling solutions or rinse waters that might be trapped in a blind or closed joining connection will be converted to superheated steam or has and can develop a pressure of up to 3600 psi (1100 MPa) when immersed in molten zinc. Not only is there risk of damage to the fabrication being galvanized, but there also is risk of serious hazard to galvanizing personnel and equipment. 
Air and frothy fluxes must be allowed to flow upward and completely out. Cleaning solutions and molten zinc must be allowed to flow in and completely wet the surfaces. Proper galvanizing results when the inside and outside of a product are completely cleaned and zinc-coated. 
The structure must be lowered into the solution without trapping any air, and then raised from the bath without trapping any solution. Consequently, ample passageways allowing unimpeded flow into and out of the part must be designed into assemblies. 
Because items to be galvanized are immersed and withdrawn at an angle, the vent holes should be located at the highest point and drain holes at the lowest. 

All sections of fabricated pipe work should be interconnected with full open tee or miter joints. Each enclosed section must be provided with a vent hole at each end. 


CA 10.2 Venting - Continued 

Most galvanizers prefer to visually identify the venting from the outside. This is necessary to verify the adequacy of the venting as well as determine that venting has not been mistakenly omitted. Some galvanizers may hesitate to process complicated pipe assemblies unless all venting is visible on the outside and readily accessible for inspection. (see Figure 10.) 
Base plates and end plates must be designed to facilitate venting and draining. Fully cutting the plate provides minimum obstruction to a full, free flow into and out of the pipe. Since this is not always possible, using vent holes in the plate often provides the solution. 
Vent holes are frequently left open but can be closed with drive caps or plugs after galvanizing. 

Various methods of venting are acceptable (see Figure 11.), but the subsequent plugging of these holes should be kept in mind, where necessary or desired. 
It is recommended that tubular structures be completely submerged in one dip into the galvanizing kettle. This minimizes potential internal coating problem that, because of the size and shape of the item, may be difficult to discover during inspection. 
Handrail 
Figure 12 illustrates the most desirable design for fabrications of handrail for galvanizing. It shows internal venting as well as the minimum amount of external vent holes. 
 External vent holes must be as close to the weld as possible and not less than 3/8 inch (9.5mm) in diameter. 
 Internal holes should be full I.D. of the pipe for the best galvanizing quality and lowest galvanizing cost. 
 Vent holes in end sections or in similar sections must be 1/2 inch (13mm) in diameter. 

4. & 5. Ends should be left completely open. Any device used for erection in the field that prevents full openings on ends of horizontal rails and vertical legs should be galvanized separately and attached after galvanizing. 



CA 10.2 Handrail – Continued 
Figure 13 illustrates an acceptable alternative if full internal holes (the full I.D. of the pipe) are not incorporated into the design of the handrail. 
 Each internal vent hole must be as close to the welds as possible and must be 25% of the I.D. of the pipe, but not less than 3/8 inch (10mm) in diameter. The two holes at each end and at each intersection must be 180 degrees apart and in the proper location as shown. 
 Vent holes in end sections or in similar sections must be 1/2 inch (13mm) in diameter. 

3. & 4. Ends should be left completely open. Any device used for erection in the field that prevents full openings on ends of horizontal rails and vertical legs should be galvanized separately and attached after galvanizing. 
Round HSS: 
Location of Openings 
 The most desirable fabrication is to have the end completely open, with the same diameter as the section top and bottom. 
2 - 4. This is an equal substitute if the full opening is not allowed. 

5. This must be used when no holes are allowed in the cap or base plate: two half circle 180 degrees apart and at opposite ends of the pole. 
Dimensions 
Opening at each end must be at least 30% of the I.D. area of the pipe for pipe three 
inches and greater and 45% of the I.D. area for pipe smaller than 3 inches (7.6 cm). 


Allow 30% of the area of the I.D. for hole sizes at each end. 
Illustration 1, end completely open. 
Illustration 2, Slot A= 3/4 inch (19mm), Center hole B = 3 inches (7.6 cm) in diameter. 
The following is an example of sizes for a 6 inch (15cm) diameter section. 
Illustration 3, half circle C = 1 3/4 inch (4.5cm) radius
Illustration 4, oval opening = 1 3/4 inch (4.5cm) radius 
Illustration 5, half circle D = 1 5/8 inch (1.9cm) radius 



Square HSS: 

Figure 17 shows the location of holes and clipped corners, which must be flush. Using the following formulas, Table 1 shows typical sizes of holes. 

Box Sections -H + W = 24 inches (61cm) or larger, the area of the hole, plus clips, should equal 25% of the cross-sectional area of the box (H x W). 

Box Sections - H + W = less than 24 inches (61cm) but greater than 16 inches (40.6cm), the area of the hole, plus clips, should equal 30% of the cross sectional area of the box. 


Box Sections - H + W = less than 16 inches (40.6cm) but greater than or equal to 8 inches (20cm), the area of the hole, plus clips, should equal 40% of the cross sectional area of the box. 


Box Sections - H + W = under 8 inches (20cm), leave completely open, no end plate or internal gusset. 

Where gusset plates are used, generously cropped corners provide for free drainage. When cropping gusset plates is not possible, holes at least ½ inch (13mm) in diameter must be placed in the plates as close to the corners as possible (see Figure 7). 
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666	Bad, very bad
.dwg	Electronic Drawing File Type
.pdf	Electronic Document File Type
ABM	Advance Bill of Materials
ADA	Americans with Disabilities Act
AESS	Architecturally Exposed Structural Steel
AISC	American Institute of Steel Construction
ANSI	American National Standards Institute
ASD	Allowable Stress Design
ASI	Architectural Supplemental Information
ASTM	American Society of Testing and Materials
AWS	American Welding Society
BFA	Back from Approval
CCD	Construction Change Directive
CJP / CP	Complete Joint Penetration
CM	Construction Manager
CM / CM11 / CM12	Contract Manager (formerly Expedition)
CMR	Construction Management Report
CO	Change Order
COR	Change Order Request
CPM	Critical Path Method
CVN	Charpy V-Notch
DA	Deck Accessory
DB	Deck Bill
DBA	Deformed Bar Anchor
DC	Demand Critical
DCN	Document Control Number
DTI	Direct Tension Indicator (Industry)
DTI	Distribution and Transmittal Information (Schuff)
EOR	Engineer of Record
EWO	Extra Work Order
FB	Field Bulletin
FDR	Field Discrepancy Report
FEMA	Federal Emergency Management Association
FOB	Freight on Board
FTP	File Transfer Protocol
FW	Field Work
GC	General Contractor
GF	General Foreman
HSS	Hollow Structural Section
ID	Inside Diameter
IFA	Issued for Approval
IOR	Inspector of Record
IS	Information Systems
JCCN	Job Cost Change Notice
JDE	JD Edwards
LOI	Letter of Intent
LRFD	Load & Resistance Factor Design
MIR	Material Investigation Report
MFR	Manufacturer
MSR	Material Status Report
MTR	Material Test Report
NCR	Non-Conformance Report
NGI-ESW	Narrow Gap-Improved Electro Slag Welding
NTP	Notice to Proceed
OD	Outside Diameter
OSHA	Occupational Safety and Health Administration
PCO	Potential Change Order / Pending Change Order
PIS	Project Information Sheet
PJP / PP	Partial Joint Penetration
Pl	Plate
PO	Purchase Order
POR	Purchase Order Request
PSR	Project Status Report
QA/QC	Quality Assurance / Quality Control
RCSC	Research Council on Structural Connections
RFI	Request for Information
RFP	Request for Proposal
RFQ	Request for Quotation
ROM	Rough Order of Magnitude
SC	Slip Critical
SCO	Subcontract Change Order
SDG	Schuff Design Group
SES	Schuff Estimating System
SDI	Steel Deck Institute
SJI	Structural Joist Institute
SK / SKS	Sketch
SLRS	Seismic Load Resistant System
SSDA	Seismic Structural Design Associates
SSEP	Site Specific Erection Plan
SSIMS	Schuff Steel Integrated Management System
SSMC	Schuff Steel Management Company
SSPC	Steel Structures Painting Council
SSSP	Site Specific Safety Plan
TBD	To Be Determined
TC	Tension Control
VE	Value Engineering
WF	Wide Flange
WPQR	Welding Procedure Qualification Record
WPS	Welding Procedure Submittal
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References And Resources

American Institute of Steel Construction, Inc. (AISC)
1 East Wacker Drive, 3100
Chicago, IL 60601-2001
Phone: 312-670-2400
Fax: 312-670-5403
www.aisc.org

Association for Iron and Steel Technology
186 Thorn Hill Road
Warrendale, PA 15086-7528
Phone: (724) 776-6040
www.aistech.org

American National Standards Institute
1819 L Street, NW
Suite 600
Washington, D.C. 20036
Phone: (202) 293-6020
www.ansi.org

American Society for Testing and Materials (ASTM)
100 Barr Harbor Drive
West Conshohocken, PA 19428-2959
Phone: 610-832-9500
Fax: 610-832-9555
www.astm.org

American Welding Society (AWS)
550 N.W. LeJeune Road
Miami, FL 33126
Phone: 800-443-9353
www.aws.org

National Institute of Steel Detailing, Inc. (NISD)
7700 Edgewater Drive, Suite 670
Oakland, CA 94621-3022
Phone: 510-568-3741
Fax: 510-568-3781
www.nisd.org
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AASHTO		See American Association of State Highway and Transportation Officials. 
Above Finished Floor (AFF) 	The reference point for an indicated slab that varies by job.
Advance Bill of Material (ABM)		A list prepared by the detailing group showing the steel mill products to be ordered expressly for the requirements of a specific project.
American Association of State Highway and Transportation Officials (AASHTO)	A non-partisan, non-profit association that represents all 50 US States, Territories and the District of Columbia.  It also represents all five transportation modes: air, highways, public transportation, rail, and water whose primary goal is to foster the development, operation, and maintenance of an integrated national transportation system.  Most common for bridge materials or structures subject to related specifications. Materials for these projects are subject to special codes, inspections, procedures, or conditions.
Architecturally Exposed Structural Steel (AESS)	Structural steel that is exposed due to the architectural design of the building.
Buy-Out Item	Hardware or component of scope of work that is not a part of steel fabrication process, such as grating or slide-bearings.
Catenary Lifeline	“Catenary life line" means a horizontal rope between two fixed anchorages, independent of the work surface, to which the lanyard is attached, either by tying or by means of a sliding connection. A catenary life line shall be capable of supporting a minimum dead weight of 5,400 pounds per person, applied at the midpoint of the line. 
Customer	Firm that Schuff Steel Company is contracted to supply and/or erect steel for.
Document Control Number (DCN)		A term used by Schuff Steel to index a document that may alter or clarify the original scope of work.
Field Connection	A connection of different members made by the erector.
Fracture Critical	A fracture critical bridge is a steel structure that is designed with little or no load path redundancy. Load path redundancy is a characteristic of the design that allows the bridge to redistribute load to other structural members on the bridge if any one member loses capacity.  This designation is a function of the design of the bridge and not the condition.  A brand new bridge can be fracture critical. 
Freight On Board (FOB)	A term used to describe material supplied to a job-site that is not placed or erected by a steel erector such as anchor bolts or embeds.
Gusset Plate		A plate used for connecting bracing or the members of a truss at a panel point.
Lead Detailer	As referenced in this manual; it is the position of the detailer representing Schuff Steel Company detailing department or the subcontract-detailing firm, while also assigned to manage the detailing of a particular project.
Partial Joint Penetration Weld (PJP)	As defined by current ANSI/AWS D1.1 Code.
Project Manager (PM)	Schuff Steel Company employee managing Schuff Steel personnel, subcontracts, and other personnel involved on a project. The position of project coordinator (referred to as PC) may fulfill similar duties as project management team and perform project management team functions shown in the manual.
Purchase Order (PO)	An order placed through the purchasing department.
Request for Information (RFI)	A contract document used to clarify design discrepancies.
Rolled Material	A fabrication process that applies a radius or curve to beams, channels, angles, and plates.
Rolling Sketches	Rolling sketches are drawings that isolate members that have a radius.
SLRS Seismic Load Resisting System.	
Temporary/Junk Bolts (AKA Red-Head bolt) Bolts intended to be used for bolted splice plates or shear plates welded to embed plates and other connections where a temporary bolt will be placed for shipping, and later removed and replaced etc. These bolts should be modeled and called out as shipping bolts on drawings.



[bookmark: _Toc260237204]Index




image64.jpeg

