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� A Case Study – Contract Drawings
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� Joist Submittal – 4/26/06
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� When will the mechanical contractor be 
selected?

� Will all parties know who the 
mechanical contractor is?

� Can the mechanical contractor confirm 
basic assumptions in advance of a full 
submittal?

� Can the general contractor do more to 
coordinate the exchange of mechanical 
information?
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How To Handle Concentrated LoadsHow To Handle Concentrated Loads

� Known Locations and Magnitudes

� Follow Section 6.1(a) Loads of the SJI 
Code of Standard Practice

� The process described, back calculating 
equivalent uniform load, gets you in the ball 
park… it is not an “end all answer.”

� An “SP” designation and load diagram is to 
be used.
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How To Handle Concentrated LoadsHow To Handle Concentrated Loads

� Known Locations and Magnitudes

W total load = 230 plf

8’-0” 4’-0” 16’-6”

28’ - 6”

900 lbs 900 lbs

Analysis Results

RL = 4,446 lbs RR = 3,909 lbs

MMax = 33,191 ft.-lbs
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How To Handle Concentrated LoadsHow To Handle Concentrated Loads

� Known Locations and Magnitudes

� Estimated Joist Selection

RL = 4,446 lbs

MMax = 33,191 ft.-lbs

WEq RL
= 312 plf

WEq MMax
= 327 plf

Use WEq MMax
to select initial joist:

Approximately 16K7, WSJI = 329 plf

Specify 16K7SP and provide a load diagram
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How To Handle Concentrated LoadsHow To Handle Concentrated Loads

� Known Locations and Magnitudes

� Specifying a 16K7SP allows:

• EOR to be sure a joist can be provided

• Establishes the “ approximate” joist

• All joists are designed for each job, thus 
requiring an “ SP” will not add significant costs

• Assures everyone, EOR and Joist 
Manufacturer that all components of the joists 
have been properly sized
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How To Handle Concentrated LoadsHow To Handle Concentrated Loads

� Known Locations and Magnitudes

� What if only a 16K7 was specified?
How about the chords?
Chords probably OK, WSJI > WEq

MMax used to specify joist

How about the web? 
Web may not be OK at 
locations of  overstress

Moment 
Diagram 
Due to WSJI

Moment Diagram 
Due to Actual Loads

Zone of 
Stress 
Reversal

SJI Shear 
Envelope

Actual Loading 
Shear Diagram

Potential 
Overstress

Potential 
Overstress
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Concentrated LoadsConcentrated Loads

ASD Load Diagram 
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Concentrated LoadsConcentrated Loads

LRFD Load Diagram 
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Economic ConsiderationsEconomic Considerations

The maximum unfactored end reaction that a 
joist can have with a 2.5 in. joist seat depth is 
approximately 9.2 kips.

Special depth bearing seats are far less 
expensive than seats that aren’t deep enough.
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Economic ConsiderationsEconomic Considerations

There is economy in maintaining the same 
joist depth throughout  a bay.  

But mixing “special” and “standard” joists is 
more economical than making the entire bay 
“special” for uniformity.
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KCS Joists BackgroundKCS Joists Background

� KCS Joists are K-Series Joists
� Maximum Span in Feet = 2 x Depth in Inches

20 in. deep joist has a maximum Span = 40 ft.
� Simply Supported Trusses

• Chord Forces based on Moment Capacity, not 
moment due to uniform load

• Web Forces based on Shear Capacity, not shear 
due to uniform load

• Minimum Shear = 100% of Shear Capacity
• All Webs designed for compression except end web

Basis of KCS Joists
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KCS Joists BackgroundKCS Joists Background
� KCS Load Tables

1. No “ uniform” load

2. Gross Moment of Inertia for deflection checks

3. Upper limit of 550 plf actual uniform load in 
Allowable Stress Design (ASD)

4. Upper limit of 825 plf actual uniform load in 
Load and Resistance Factor Design (LRFD)

5. Single concentrated load cannot exceed shear 
capacity
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KCS Joists BackgroundKCS Joists Background
� Chord Forces

Maximum Moment = Published Capacity

Moment Envelope
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KCS Joists BackgroundKCS Joists Background
Web Forces based on Maximum Shear

� Minimum Shear = 100% of Maximum Shear

� All interior webs and vertical members are 
designed as Compression members

� End webs designed as Tension members

No Stress Reversal for End Web

Shear Envelope
Stress Reversal

No Stress Reversal for End Web

Maximum 
Shear = 
Published 
Capacity
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KCS Joists BackgroundKCS Joists Background
� Common Misconceptions
“ KCS’ have a uniform load capacity of 550 plf” FALSE

At short enough spans it may appear that KCS have 
capacities exceeding 550 plf, unfactored (825 plf, factored).  
SJI put an upper limit on the UDL of K-Series joists at 550 plf
(unfactored).  550 plf (825 plf) is used by the manufacturers 
to calculate Top Chord bending moments only in the end 
panel or for panels longer than 24 in.

“ KCS’ do not need field installed web members at 
concentrated loads” FALSE
The chords of KCS joists are not designed to resist the 
bending induced by concentrated loads between panel points.

If concentrated loads fall between panel points a field installed 
web member must be installed.
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KCS Joists BackgroundKCS Joists Background

3 Sides (Typ.  
Both Ends)

ANGLES NEAR 
SIDE / FAR 
SIDE

CHANNEL
C6x8.2

Field Installed Web
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How To Handle Concentrated LoadsHow To Handle Concentrated Loads

� Known Magnitudes, Unknown Locations

W total load = 250 plf

XL 4’-0” XR

28’ - 6”

500 lbs 750 lbs
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How To Handle Concentrated LoadsHow To Handle Concentrated Loads

� Known Magnitudes, Unknown Locations

� Select KCS Joist

1. Place loads to produce Maximum Moment
The 500 lb load at XL=12.25 ft. (750 lb load at 
XR=12.25 ft.) produces a 398 in.-kip moment

2. Place loads to produce Maximum Shear
The 750 lb load at XL=0 ft. (500 lb load at 
XR=24.5 ft.) produces a 4742 lb shear

Specify 16KCS3, DO NOT show load diagram

Field Installed Webs Are Required
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How To Handle Concentrated LoadsHow To Handle Concentrated Loads
� Traveling Loads

2. Specified pattern

Two 500 pound loads, 4 feet apart

3. Specify on the Top Chord or Bottom Chord

1. Single Concentrated load
At panel points
Between panel points

4. Specify total uniform load to be used with 
Traveling Loads
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How To Handle Concentrated LoadsHow To Handle Concentrated Loads
� Traveling Loads Between Panel Points

Specify Total Uniform Load, plf

Magnitude of Concentrated Load, lbs

Top Chord, Bottom Chord, Either

Uniform Loading, plf

P, lbs

P, lbs

P, lbs

P, lbs

Off Panel Loads DO NOT Need Field Installed Webs
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2.  Equivalent UDL Considering Concentrated Loads $247 (103%)
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8.  Field Reinforcement of eight (8) elements $579 (242%)



� � � � � � � � � � 	 � � 
 � � 
 � � � 
 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � 	 � � 
 � � 
 � � � 
 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � 	 � � 
 
 � � � � � � � 
 � � � � � � � � � � � � � � � � � �� � � � 	 � � 
 
 � � � � � � � 
 � � � � � � � � � � � � � � � � � �

� � � � � �� � 	 
 � � 
 
 � � 
 � � � � � 
 � 	 � � � � � � � � � � 	 �� � � 
 � ��
 � �� � 	 � � � � � � � � �

How To Handle Concentrated LoadsHow To Handle Concentrated Loads
� Estimated Relative Cost Comparisons, Case 2

Two concentrated loads on joist, P = 1200 lbs

1.  UDL Design Only (no P loads) $239 (100%)

2.  Equivalent UDL Considering Concentrated Loads $281 (118%)

3.  KCS (Loads at panel points) $401 (168%)

4.  KCS (Field Installed Webs) $456 (191%)

5.  Traveling Loads at panel points $292 (122%)

6.  Traveling Loads (Field Installed Webs) $347 (145%)

7.  Traveling Loads between panel points $308 (129%)

8.  Field Reinforcement of twenty-two (22) elements $919 (385%)
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Folding PartitionsFolding Partitions

� Consider both a uniform and a 
“stacked” condition

� One inch is a reasonable deflection 
limit

� Distinguish between folding partitions 
and curtains
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Basketball GoalsBasketball Goals

� Similar to Roof-Top-Units, loads and 
locations need to be know

� Exact locations are more critical 
because of wide panels and larger 
members that make chord bending 
reinforcement more difficult
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Chord Bending ReinforcementChord Bending Reinforcement

CHANNEL
C6x8.2

ANGLES NEAR 
SIDE / FAR SIDE

3 Sides (Typ.  
Both Ends)
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Sprinkler MainsSprinkler Mains

� What size pipe is included in uniform 
design loads?

� Does the contractor have the option to 
relocate or resize mains?

� Can pipe hangers be located at joist 
panel points?
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Joist InvestigationJoist Investigation

� Look for the metal tag

� What is the age of the structure?
� Detailed joist records may be kept for 

about seven years
� For older joist series, SJI has a 75 year 

historical digest, and also a Joist 
Investigation Form on their website
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Joist InvestigationJoist Investigation

� Be aware that a joist manufacturer will 
stock more angle sizes than are listed 
in AISC tables
� For example, seven angle sizes 

between 2 x 2 x 1/8 and 2 x 2 x �
� Use a micrometer for field 

measurements
� Expect that joist elements will be 

used to between 95 and 100 
percent of capacity
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Joist ReinforcementJoist Reinforcement

� Chords can be reinforced by adding 
rounds or angles (“boxed” or “winged”)

� Web members may be “wrapped” to 
gain compressive strength

� A pair of angles can be added parallel 
to web members that are inside the 
chord angles

� Double angle web members can be 
reinforced similar to chords
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Joist ReinforcementJoist Reinforcement
� Weld lengths need to be checked and 

increased in addition to stiffening 
members

� Consider potential interference 
between various reinforcement pieces

� 25 percent is an approximate upper 
limit on the amount of “overstress” that 
can be reinforced

� Adding new, additional, spliced joists 
may be more economical than 
reinforcement
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Technical Digest UpdateTechnical Digest Update

� TD No. 3  Structural Design of Steel Joist Roofs to 
Resist Ponding Loads (2006)

� TD No. 5  Vibration of Steel Joist – Concrete Slab 
Floors (1988) 

� TD No. 6  Structural Design of Steel Joist Roofs to 
Resist Uplift Loads (2006)

� TD No. 8  Welding of Open Web Steel Joists (1983)
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Technical Digest UpdateTechnical Digest Update

� TD No.  9  Handling and Erection of Steel Joists and 
Joist Girders (2006)

� TD No. 10  Design of Fire Resistive Assemblies with 
Steel Joists (2003)

� TD No. 11  Design of Joist Girder Frames (1999)

� TD No. 12  Evaluation and Modification of Existing 
Steel Joists (NEW)
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New Developments New Developments --2005 SJI Catalog2005 SJI Catalog
� Steel Joist Institute

• History, Policy, Membership, Publications, 
Introduction

� Accessories and Details 
� K-Series Standard Specifications

• K-Series Load Tables
• KCS Joists

� LH- and DLH-Series Standard Specifications
• LH- and DLH-Series Load Tables

� Joist Girders Standard Specifications
• Joist Girder Weight Tables

� Referenced Specifications, Codes and 
Standards

� Code of Standard Practice for Steel Joists 
and Joist Girders

� Glossary
� Appendices

A)  Joist Substitutes, K-Series
B)  TCXs and Extended Ends, K-Series
C)  Economy Tables, K-Series
D)  Fire-Resistance Ratings with Steel Joists
E)  OSHA Safety Standards for Steel Erection
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2005 SJI Unified Specifications2005 SJI Unified Specifications

� New, unified specifications for the K-Series, LH-
and DLH-Series and Joist Girders similar to AISC 
and AISI allowing an ASD or LRFD approach to 
joist design have been developed.

� The end product for the Specifying Professional or 
structural engineer remains the same; there will be 
no noticeable changes in the appearance of a 
fabricated joist and there are no new series or 
designations.
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2005 SJI Unified Specifications2005 SJI Unified Specifications

� The equations for computing compression, 
tension, and bending capacity closely follow 
the new AISC equations.

� In keeping with SJI history, the specification 
is written in terms of “stresses” rather than 
“forces”.

� The combined interaction equations more 
closely resemble previous SJI 
Specifications than AISC, but have been 
modified with a primary goal of consistent 
results between ASD and LRFD.
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2005 SJI Unified Specifications2005 SJI Unified Specifications

� Key Features
• Load combinations are better defined
• Combined interaction equations are set up to 

produce identical results for a given 
designation using either an ASD or LRFD
design approach

• Two Load Tables are provided for each joist 
series, one with ASD loads and one with 
LRFD factored loads
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2005 SJI Unified Specifications2005 SJI Unified Specifications

� Using the New Unified Specifications
• Contract drawings need to clearly show if the 

project is ASD or LRFD
• For special loads, contract drawings need to 

define any load combinations if other than 
those given in ASCE 7

• An ASD or LRFD joist or Joist Girder of the 
same designation will be identical, but the 
choice of ASD or LRFD may affect which 
designation is selected

• LRFD projects will need to show all design 
loads as already factored
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LoadsLoads

� Replace the “ K” at the end of Joist 
Girder designations with “ F” to denote 
factored loads.

48G10N12K for ASD

48G10N18F for LRFD
� For wind uplift, the NET uplift is 

requested; i.e., the result of the 
appropriate load combination involving 
“ D” and “ W” .
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Load CombinationsLoad Combinations

� Only two basic load combinations are given:
LRFD 1.4D

1.2D + 1.6 (L, or Lr, or S, or R)
ASD D

D + (L, or Lr, or S, or R)

� When special loads are specified and the Specifying 
Professional does not provide the load combinations, 
the provisions of ASCE 7 Minimum Design Loads for 
Buildings and Other Structures shall be used for 
LRFD and ASD load combinations. 
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Design and Allowable StressesDesign and Allowable Stresses

� The following LRFD Resistance Factors ( � ) 
and ASD Safety Factors ( � ) are defined for 
determining tension, compression and 
bending stresses:

• Tension � t = 0.90 � t = 1.67
• Compression � c = 0.90 � c = 1.67
• Bending � b = 0.90 � b = 1.67
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Future Developments for Floor JoistsFuture Developments for Floor Joists

� A weight table is being developed by the SJI 
for floor joists with larger load-carrying 
capacities than currently published.

� The weight table will provide:
• A range of joist depths appropriate for a given 

span and loads
• Approximate weight per foot for comparing 

different options
• Guidelines for appropriate bearing seat height
• Guidelines for the amount of bridging required
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CJCJ--Series Composite JoistsSeries Composite Joists
� The SJI is in the process of developing new 

Composite Joist Specifications, Code of 
Standard Practice, Commentary and Catalog
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CEU Opportunity                 CEU Opportunity                 

� “ Specifying and Designing with Steel 
Joists and Joist Girders”

� St. Louis, MO
� September 19, 2006
� 0.75 CEUs or 7.5 PDHs
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Canam Website:  Canam Website:  www.canam.wswww.canam.ws

SJI Website:  SJI Website:  www.steeljoist.orgwww.steeljoist.org

 


