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Simpson Strong-Tie, YLMC 
SECTION 1:  LIMITS OF PRE-APPROVAL Version 1.0 

 A bolted moment connection for Simpson Strong-Tie Yield-Link Moment Connection 
in accordance with AISC 358-16 Chapter 12, Supplement No.2 shall be permitted under the 
following conditions:  

a. A linear analysis procedure shall be used for design of the SMF and IMF systems using 
 the SST yield link when permitted in accordance with ASCE 7. Nonlinear procedures 
 will be considered as an alternative system.  
b. Only T-stub yield links are permitted. End plate yield links are not permitted.  
c. The biaxial dual-strong axis and column minor axis configurations of the moment 
 connection shall be considered as an alternative system.    
d. Beam flange width-to-thickness ratio shall not exceed λp of 0.38*sqrt(E/Fy) per AISC 
 360 Table B4.1b Case 11.  
e. Yield Link stem-to-beam flange connection bolts shall not slip under wind design 
 demand loads. Yield-Link stem to beam flange connection shall be designed to prevent 
 slip using AISC 360 Equation (J3-4), where the slip resistance μ is taken to be 0.3. Story 
 drift limitations per 2019 CBC § 1609A.1.2 shall also be met.   
f. Double shear plate connection is permitted to increase connection axial capacity for 
 collector loads. A PJP groove weld for second shear plate is permissible due to space 
 restrictions.   
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SECTION 2:  DESIGN GUIDE Version 1.0 
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

 The Simpson Strong-Tie® Strong Frame® steel special moment frame connection 
(YLMC) is a field-bolted connection that uses patented Yield-Link® structural fuse technology 
to mitigate against damage to beams and columns during seismic events.  The inelastic 
deformations in the moment connections are limited to neck down portion of the Yield-Links 
that are located on top and bottom of the beam flanges.

 The Yield-Link Moment Connection (YLMC) consisted of a pair Yield-Links bolted to the 
top and bottom beam flanges.  The reduced portion of each Yield-Link is retrained by a pair of 
spacer plates on each side of the yielding region.  A buckling restraint plate connects the 
spacer plates to the beam flanges.  The Yield-Link is then connected to the column flange 
through the link flange-to-column flange bolts.  The shear plate is modified such that all the 
moment is resisted by the Yield-Links and all the shear and axial load are resisted by the shear 
plate.   The shear plate rotates around the central bolt, which uses a standard size bolt hole, 
whereas the rest of the vertical holes are slotted horizontally to rotate with the connection 
movement.  Additional horizontal bolts at the beam centerline can be added to increase the 
axial capacity of the connection.  In addition, double shear plates can also be used to increase 
the axial load capacity for collector demands. 

Figure 1.1:  Simpson Strong-Tie Yield-Link Connection Components 
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

 Currently Simpson Strong-Tie offers three link thicknesses (tstem=0.5”, 0.75” and 1”).  
Link design capacity is governed by the Yield-Link area (byield x tstem).  A list of SKU offerings 
is shown in the table below: 
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

  Structure and moment connection design and sealing of drawings using the Yield-Link 
Moment Connection are the responsibility of the Structural Engineer of Record (SEOR).  
Simpson Strong-Tie Yield-Link Moment Connection tools are available free for charge for the 
SEOR to use.   
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

 Since the Yield-Link Moment Connection is considered a PR connection, connection 
stiffness shall be accounted for in the structural model for analysis.  There are couple of ways 
to model the YL connection, for all the YLMC design tools a rotational spring is modeled at the 
ends of the beam to model the YLMC.  Calculation of the rotational stiffness is included in Step 
11 of AISC 358s2-20 and Step 12 of ICC-ESR-2802.  

 For Panel Zone modeling, rigid end zones shall be ignored (i.e. set to zero). 

 This guide uses examples from ETABS/SAP plugin version 3.2, RAM Structural version 
17.03 and RISA-3D V19.  Figure below is a screen shot from the YLMC ETABS Plugin.  Rotational 
spring stiffness (K_rot) can be calculated from the beam size and Yield-Link size. 

 YLMC Excel Design Tool V3.3 is a standalone spreadsheet that can do both frame 
analysis and design for 2-dimensional frames (i.e. design one line of frame at a time).  
Currently the SEOR can overwrite the Yield-Link design moment, shear plate shear and shear 
plate axial load in the “1 Frame Geometries” tab.  The SEOR can input their hand calculated 
collector axial load and overwrite the Pu-sp axial load to design the shear plate connection.  
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

 Structural design parameters are provided by the SEOR for the lateral force resisting 
system design.  For steel frames with YLMC, response modification factor can be taken as 8.0 
for Special Steel Moment Resisting Frames.  For the YLMC ETABS Plugin, these design 
parameters are used to generate the structural base shear for wind and seismic loads.  The 
plugin then generates the load cases and load combos for the design of the YLMC and member 
design. 

 All the design tools for the Simpson Yield-Link Moment Connection cover the design 
of the following items.  Sections below will cover these individual items in more detail. 

Drift Check 
Beam and Link Strength Check 
Local Column Check 
Shear Tab/Plate Check 
Drags and Collectors Check 
Beam (Global) Design Check 
Column (Global) Design Check 

Note: Design output can be from ETABS/SAP2000 plugin, Yield-Link Excel Tool, RAM 
Structural System or SEOR’s calculations.  The reference screen shots below are from the 
Simpson Strong-Tie ETABS plugin. 
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

 This approval is only limited to the design methodology under AISC 358s2-20 with 
additional HCAI Limitations: 

Maximum beam and column size: W36 
Maximum Yield-Link thickness: 1 inch 
Maximum Yield-Link yielding width: 6 inch 

Please see AISC 358s2-20 for the complete list of prequalification.    

Simpson Yield Link design criteria for use under 2019 California Building Code:  

A bolted moment connection for Simpson Strong-tie Yield Link in accordance with AISC 358-
16 Chapter 12, Supplement No.2 shall be permitted under these conditions:  

A linear analysis procedure shall be used for design of the SMF and IMF systems using 
 the SST yield link when permitted in accordance with ASCE 7. Nonlinear procedures 
 will be considered as an alternative system.  

Only T-stub yield links are permitted. End plate yield links are not permitted.  
The biaxial dual-strong axis and column minor axis configurations of the moment 

 connection shall be considered as an alternative system.    
Beam flange width-to-thickness ratio shall not exceed λp of 0.38*sqrt(E/Fy) per AISC 

 360 Table B4.1b Case 11.  
Yield Link stem-to-beam flange connection bolts shall not slip under wind design 

 demand load.  Yield-Link stem to beam flange connection shall be designed to prevent 
 slip using AISC 360 Equation (J3-4), where the slip resistance μ is taken to be 0.3. Story 
 drift limitations per 2019 CBC § 1609A.1.2 shall also be met.   

Double shear plate connection is permitted to increase connection axial capacity for 
 collector loads. A PJP groove weld for second shear plate is permissible due to space 
 restrictions.   
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

In the Initial Yield-Link Selection/Frame Geometry Summary Output Page of the PDF file (The 
reference screen shots below are from the Simpson Strong-Tie ETABS plugin).

K_rot: Calculate the rotational spring for partially restrained connection 
tbf:  Minimum of 0.4” thick beam flange (actual check in later section) 
bf: This is to check if the Yield-Links will fit on the beam/column flange  
Lyield: Initial Yield-Link yielding length check 
PZ (value for reference only; see other tabs noted later, DCR can be higher than 1.0, 
column shear has not been subtracted out yet, nor doubler plates included at this 
time) 
Drift (value for reference only; approximately 20% increase in drift is expected after 
implementation of yield link connection stiffness): Maximum of the Seismic and Wind 
drift check (see Drift Section for detailed check) 

Similar to other moment connections, drift typically governs steel moment frame 
design.  For frames with YLMC, drift should be calculated by accounting for the connection 
rotation stiffness.  This is already taken into account in all the YLMC design tools. 

In the Drift Summary Output Page of the PDF file: 
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

In the Beam & Yield-Link Check Summary output page of the PDF file

Beam flange thickness (tf_DCR): Minimum beam flange thickness check per AISC 358 
Step 10.2 
Link Strength: Link strength to resist LRFD combo moment per AISC 358 Step 3 
Lyield_DCR: Minimum yielding length check per AISC 358 EQ. 12.9-4 
BRP DCR: Buckling restraint plate strength check per AISC 358 EQ. 12.9-13 
BRP Bolt DCR: Buckling restraint bolt strength check per AISC 358 Step 10.3 

In the Column Check Summary output page of the PDF file 

Stiffener Required:  Stiffener check per AISC 358 Step 19 
Doubler Plate thickness: Doubler plate thickness per AISC 358 Step 16 
SCWL_DCR:  Strong column weak beam/Yield-Link Per AISC 358 Section 12.4. No 
SCWB check required at top story of multistory building or one-story building per 
AISC 341 E3.4a (a). 
Col PZ DCR: Per Step 16.  Column panel zone capacity check per AISC 360 J10-9 or 
J10-10. 
Col Flange Check:  Column flange flexural yielding check per AISC 358 Eq. 12.9-38 
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

In the Shear Tab Check Summary output page of the PDF file:  

Beam Web: Beam web strength check per AISC 358 Step 15.5 
Shear Plate geometry: AISC 358 Step 15.2 for slotted holes, and overall depth to fit 
Yield-Links 
Shear Plate strength: Shear plate strength check per AISC 358 Step 15.3 
Bolt strength: Shear plate bolt strength check per AISC 358 Step 15.1 
Shear tab to column flange fillet weld: Fillet weld size check per AISC 358 Step 15.4 

 Currently all the Yield-Link moment connection tools use Overstrength/Omega 
combinations to calculate the axial forces in the beams for the connection design.  However, 
beam axial forces depend on how the floor and roof diagrams are modeled.  For example, if 
all the diaphragms are modeled as rigid diaphragms, then axial loads in the beams will be all 
zero.  Floor and Roof diaphragms could be modeled with semi-rigid diagrams (as approved by 
reviewer) to reflect their actual stiffness and to get more accurate force distribution to the 
beam and connections.   
 As noted previously, YLMC connection force input can be overwritten in the Excel tool 
and ETABS/SAP2000 plugins. The collector load will be designed to transmit through the shear 
plate by the centerline of bolts with only vertical slots.  Double plate shears are permitted for 
higher demand loads.  
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

In the Beam Design Summary output page of the PDF file:

Beam design by ETABS steel design module (CSI software) and the summary analysis output 
are shown for reference. Output summary includes the following:  

Axial: Axial capacity check per AISC 360  
Major bending: Major axis bending capacity check per AISC 360 
Minor bending: Minor axis bending capacity check per AISC 360 
Combined Axial + Major bending: Combined axial + bending per AISC 360 chapter H 
Adj. Major bending: Step 13.1(2) ensure beam is stronger than the Yield-Link 
Moment Connection 
Total Combined Axial + Adj. Major bending: Step 13.1 

In the Column Design Summary: 

Column design by ETABS steel design module (CSI software) and the summary analysis 
output are shown for reference. Output summary includes the following: 

Axial: Axial capacity check per AISC 360  
Major bending: Major axis bending capacity check per AISC 360 
Minor bending: Minor axis bending capacity check per AISC 360 
Combined Axial + Major bending: Combined axial + bending per AISC 360 chapter H 
Adj. Major bending: Step 13.2 
Total Combined Axial + Adj. Major bending 
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

 After the completion of Yield-Link Moment Design for the specific structure/frame line,  
all the design tools and plugins have the capability to output a summary calculation package 
in PDF format.  In addition, the design tools can also generate a detailed scaled elevation 
drawing for each of the moment frame lines. Figure below shows an example output of the 
frame elevation and the typically installation sheet that accompanies the frame elevation. 
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

 Yield-Links, buckling restrain plates and spacer plates are fabricated and supplied by 
Simpson Strong-Tie.  All these items are fabricated in Riverside, California, an AISC certified 
facility.  Each item/SKU is uniquely identified with a part number.  In addition to the etched 
SKU ID, YLMC fuse elements also have a batch number (for heat number traceability) and date 
of manufacturing. 

The reduced section of the Yield-Link shall be cut using the following methods: laser, 
plasma, or water-jet method. Maximum roughness of the cut surface shall be 250 μ-in. 
(6.5 microns) in accordance with ASME B46.1. All transitions between the reduced section of 
the Yield-Link and the nonreduced sections of the Yield-Link shall utilize a smooth radius, R, as 
shown in Figure 12.2(a) in AISC 358s2-20, where R equals the thickness of the link stem, tstem. 
Cutting tolerance at the reduced section shall be plus or minus 1/16 in. (2 mm) from the 
theoretical cut line. 

Quality Assurance plan conforming to 2019 CBC § 1704A.2, AISC Chapter 360 Chapter 
N, AISC 341, Chapter J and AWS D1.8 Clause 7 shall be included in the construction documents 
by the registered design professional. 

Roughness shall be 250 micro inches  
Yield-Link sizes shall match the elevation drawings on the construction document 
Yield-Links at top and bottom of the beam shall be installed with matching heat 
number at each connection  

These additional special inspection requirements are listed in TIO form as part of the 
construction documents. 
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

Bolt holes in the beam/column and shear plates shall meet AISC 360 Chapter M 
requirements on surface roughness profile.
Bolt installation shall meet RCSC Specification for Structural Joints Using High-
Strength Bolts.
See Section 2.6c for specific bolting requirements for the YLMC connection.

Refer to AISC 303 Code of standard Practice for Steel Buildings and Bridges for 
fabrication and erection tolerances.  

The Protected Zone includes the following elements: 
Link flange and link stem 
Beam flange area connected to the link stem 
Column flange area connected to the link flange 
Shear plate and beam web at shear plate (2” around shear plate) 
Link stem, Link flange BRP and shear plate bolts. 
Marking of Protected Zone: 

  Before fireproofing:  Each moment connection with Simpson Strong-Tie Yield- 
Link Moment Connection will have a sticker placed at the beam web.  The sticker 
will indicate the Protected Zones for the connection. 

  After fireproofing:  Marking shall be made by using any non-destructive method. 
See Detail 7/INST1A Protected Zone elements for the Simpson Strong-Tie Yield-
Link moment Connection. 
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

  The Structural Engineer of Record shall be notified if any attachment to the Protected 
Zone in the Yield-Link region occurs.  Sections below cover some of the possible repairs at 
the Protected Zone region of the YLMC. 

h.1.  At Beam Web near Shear Plate: 

 Any notch, accidental weld, or shot pin that occurs within the 2” protected zone from 
the shear tab shall be removed and beam web ground smooth (500 micro-inch in accordance 
with ASME B46.1; so the shear plate can rotate with the connection.  This applies to the beam 
web on the opposite side of the shear plate as well. 

h.2.  At Buckling Restraint Plate (BRP) and Link Stem: 

 Any notch, accidental weld, or shot pin occurring away from the no repair zone can be 
removed and surface ground smooth.  Otherwise the BRP or Yield-Link shall be replaced.  See 
Item C for more detailed information for Yield-Link requirements. 
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

h.3.  At Yield-Link Stem and Flange: 

 Any notch, accidental weld, or shot pin occurring away from the no repair zone can be 
removed and surface ground smooth; Otherwise the Yield-Link shall be replaced. 

h.4.  At Beam Top and Bottom Flange Contract Surfaces: 

 If any notch, accidental weld, or shot pin occurs within any of Yield-Link to beam flange 
contact surfaces prior to installation of the Yield-Link, the surfaces shall be grounded smooth. 
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

h.5.  At Column Flange Contract Surfaces: 

 If any notch, accidental weld, or shot pin occurs within any of the Yield-Link to 
column flange contact surfaces prior to installation of the Yield-Link, the surfaces shall be 
grounded smooth. 

h.6.  At Yield-Link Connection Bolts (BRP, Link Flange-to-Column Flange, Link Stem-to Beam 
Flange, Shear Plate): 

 If any notch, accidental weld, or shot pin occurs on any of the bolts/washers/nuts, 
the specific part shall be replaced. 
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

 Details from the installation sheets noted below are preapproved. 

Drawing 
Sheet 

Detail
No. 

Detail 
Name Date Notes/Approval 

ID 

YL-
INSTL1A 

4 General Notes 06/13/2022
5 Multi-Story Columns 

(1-Beam) 
06/13/2022

6 Connection Bolting Detail 06/13/2022
7 Protected Zone 06/13/2022
8 Yield-Link Geometries 06/13/2022
9 Multi-Story Columns (2-Beams) 06/13/2022

11 Steel Deck Support at Conn. 06/13/2022
13 Roof Conn. W/Beams on Each Side 06/13/2022
15 Yield-Link Concrete Cover 06/13/2022
17 Bolt Bearing Near Column Web 06/13/2022
19 Yield-Link Connection Legend 06/13/2022
20 Typical Shear Plate Detail 06/13/2022

Drawing 
Sheet 

Detail
No. 

Detail 
Name Date Notes/Approval 

ID 

YL-
INSTL2A 

1 YL4 Beam Cope/Hole Detail 06/13/2022
2 YL6 Beam Cope/Hole Detail 06/13/2022
4 Yield-Link Detailed Geometries 06/13/2022
5 Extended YL4 Beam Cope/Hole Detail 06/13/2022
6 Extended YL6 Beam Cope/Hole Detail 06/13/2022
9 YL8 Beam Cope/Hole Detail 06/13/2022

10 Shear Plate Details 06/13/2022
11 Stiffener Plate Details 06/13/2022
12 Doubler Plate Details 06/13/2022
13 Extended YL8 Beam Cope/Hole Detail 06/13/2022
17 Column Flange Holes 06/13/2022
18 Orthogonal Conn. To Column 06/13/2022
20 Alt. Attachments at SMF BM FLG 06/13/2022 Not Approved 

Alternative 
system. 
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

Drawing 
Sheet 

Detail
No. 

Detail 
Name Date Notes/Approval 

ID 

YL-
INSTL3A 

2 Corner Cond. With Flange Cruciform 
Column 

06/13/2022 Not Approved 
Alternative 

system. 
4 Slope Beam Yield-Link Connection 

(Option 1) 
06/13/2022

10 Multi-Direction Moment Connection 
Detail 

06/13/2022 Not Approved 
Alternative 

system. 
12 Slope Beam Yield-Link Connection 

(Option 2) 
06/13/2022

18 Cruciform Col. Clip Details 06/13/2022 Not Approved 
Alternative 

system. 
20 Slope Beam Yield-Link Connection 

(Option 2) 
06/13/2022
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

Master specification for Yield-Link Moment Connection titled: “Prefabricated Special Steel 
Moment Frame”, issue number 3; issue date: 06/13/2022 is preapproved. 

On-Site special inspection for Yield-Link Moment Connection shall include: 

C-0T3: Yield-Link sizes shall match the elevation drawings on the construction document. 
C-0T4: Yield-Links at top and bottom of the beam shall be installed with matching heat 
 number at each connection. 
C-0T5: Yield-Link cut surfaces at the reduced section shall have a maximum roughness of 250 
micro-inch (6.5 microns), in accordance with ASME B46.1.  
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

 As part of the Yield-Link design tools, scaled elevation drawings with connection 
detailed showing Yield-Link size and connection plates can be output to a .DXF file. The design 
drawings should include frame elevations showing the connection details.  A typical 
connection detail is shown below: 

  

a1. Yield-Link sizes should match calculations 
  Example: YL8-6 is Yield-Link Size shown in connection above (See Legend above, typ.) 

a2. Shear tab thickness should match calculations 
  Example: ST4-7B-2, ST4 is a 4/8” thick shear tab 
  
a3. Shear tab bolt size, grade and number of horizontal bolts should match calculations 
  Example: ST4-7B-2, 7B indicates 7/8” A325X bolts, 2 is the number of horizontal 
bolts 

a4.  Stiffener plate (continuity plate) thickness should match calculations 
  Example: STP3, 3 indicates 3/8” thick plate 

a5.  Doubler plate thickness (if required) should match calculations 
   Example:  DP6, 6 indicates 6/8” thick plate 
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

b1. Maximum beam size and column sizes acceptable? 
 On the plans or Initial Yield-Link Selection/Frame Geometry Summary

 a. Verify that the maximum beam size is a W36 (no weight limit or span-to-depth ratio)  
 b. Verify that the maximum column size is a W36 (no weight limit) 

b2. For fixed base designs, are the 1st story columns seismically compact? 
 In the Column Design Output Page of the PDF file 
 If both bf/tf and h/tw DCR values <=1.0, then it’s compact 
  

b3. Is the Column/Beam and Yield-Link combination stiff enough to meet seismic drift 
check? 

 Yield-Link Connection stiffness is incorporated in all the design tools per AISC 358 Step 11. 
 In the Drift Summary, Drift DCR <=1.0, then it’s adequate 

b4. Are the Yield-Links specified for the moment connection adequate for strength check? 
 In the Beam & Link Check Summary: 
 If Link Strength DCR <=1.0, then it’s adequate 

b5. Will the Yield-Link connection slip for typical wind load combinations? 
No, Yield-Link Moment Connection is designed for all the standard wind LRFD combinations 
to remain elastic.  Refer to item 3c for additional check as part of the HCAI approval. 

b6. Is stability beam bracing required? 
 Beam bracing required by AISC 341-16 Section D1-1 2a for Moderately Ductile Members or 
 D1-1 2b for Highly Ductile Members (Lb=0.095ryE/(RyFy) is NOT applicable to beam with Yield-
 Link Moment Connections since the beam is not designed to Yield.  Beam bracing shall be  
 provided per AISC 360 where required. 

b7. Can beam bracing be used for beams with Yield-Link connections? 
 Yes, beam can be designed with bracing to reduce the lateral torsional buckling length of the 
 beam to reduce the beam size/weight. 

b8. Is there any requirement for special bracing at plastic hinge locations per AISC 341-16? 
 No, there is no plastic hinge bracing requirement for the Yield-Link Moment Connection. 

b9. Is stability bracing of beam-to column connections per AISC 341-16 required? 
 Yes, column flanges shall be laterally braced at the levels of both the top and bottom beam 
 flanges.  However, for the Yield-Link connection, if the column is designed in accordance with 
 Section 12.9 in AISC 358 (Maximum nominal flexural strength is calculated using Sx, instead 
 of Zx, i.e. Mpb=Sx * Fy, instead of Mpb=Zx * Fy), only bracing at the level of the beam top 
 flange is required. 
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

c1.  Link stem-to-beam flange bolts must be pretensioned (Not slip-critical) 
 On the Frame Elevation sheets, details or schedules: 

a. Since this is a pretensioned joint only, surface preparation requirement for a slip-critical 
connection is not required. However, the Link stem-to-beam flange contact surface shall 
not be painted based on the connection per testing.  

b. Link stem-to-beam flange bolts shall be ASTM F3125 grade A490 of F2280 (X or N) 
 c.    Pre-tensioning of this joint can be done with either: 
  1.   Twisted-off type bolts (F2280)  
  2.   Direct Tension Indicating (DTI) washers 
  2.   Turn of nut method 
  3.   Calibrated wrench method 

c2.  Spacer/BRP-to beam flange bolts must be snug-tight 
 On the Frame Elevation sheets, details or schedules: 

a. Spacer/BRP bolts must be installed snug-tight 
b. BRP-to beam flange bolts shall be ASTM F3125 Grade A325-N (A325-X for YL8-6 & YL8-6-15) 

c3.  Shear Plate-to-beam web bolts: 
 On the Frame Elevation sheets, details or schedules: 
 a.   Shear plate-to-beam web bolts can be: 
  1. Snug-tight, or 
  2. Pretensioned 

b.  Shear plate-to beam web bolts shall be ASTM F3125 Grade A325, A490, F1852 or F2280 
(X    or N) per design 
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

c4.  Link flange-to-column flange bolts: 
 On the Frame Elevation sheets, details or schedules: 
 a.   Link flange-to-column flange bolts can be: 
  1. Snug-tight, or 
  2. Pretensioned 

b.  Link flange-to column flange bolts shall be ASTM F3125 Grade A325-N (snug-tight) or 
F1852-N (pretensioned) 
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

In addition to the moment frame elevation output, a weld table is included under each of 
the frame elevations (see example below).   

d1.  Shear plate-to-column flange welds (W1): 
 On the Frame Elevation sheets, details or schedules: 
 a.   Weld is Non-Demand Critical; it can be made with either: 
  1. Double sided fillet welds (shown on weld table output) 
  2. PJP weld 
  3. CJP weld 
  4. For (2) shear plates:  1st plate double sided fillet weld, 2nd plate PJP field weld 

d2.  Continuity/Stiffener plate-to-column flange welds (W2): 
 On the Frame Elevation sheets, details or schedules: 
 a.   Stiffener plate-to-column web weld is Non-Demand Critical, it can be made with either: 
  1. Double sided fillet welds (shown on weld table output) 
  2. PJP weld 
  3. CJP weld 

d3.  Continuity/Stiffener plate-to-column flange welds (W3): 
 On the Frame Elevation sheets, details or schedules: 
 a.   Stiffener plate-to-column flange weld is Non-Demand Critical, it can be made with either: 
  1. Double sided fillet welds (shown on weld table output) 
  2. PJP weld 
  3. CJP weld 
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Simpson Strong-Tie, YLMC 
SECTION 2:  DESIGN GUIDE Version 1.0 

d4.  Doubler plate-to-column web/stiffener (if required) welds (W4): 
 On the Frame Elevation sheets, details or schedules: 

 a.   Doubler plate-to- column web/stiffener weld can be made with either: 
  1. Fillet welds 
  2. CJP weld (Demand Critical) 

d4A.  Doubler plate-to-column web plug welds (W4a): 
 On the Frame Elevation sheets, details or schedules: 

a. Doubler plate-to- column web: 
1. Plug weld 

d5.  Doubler plate-to-column flange (if required) welds (W5): 
On the Frame Elevation sheets, details or schedules: 

 a.   Doubler plate-to- column flange weld can be made with either: 
  1. Fillet welds 
  2. PJP weld 
  3. CJP weld (Demand critical) 

6" min

6" min

6" min

6" min

6" min

6" min

6" min

6" min
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See www.strongtie.com for latest version Date: 05/16/2022 
Simpson Strong-Tie®, Yield-Link Moment Connection                                                             Issue number: 3 

Project Name / Project No. / Date 05 12 23 - 1 Prefabricated Special Steel Moment Connection 

SSECTIONN 055 122 244 

PREFABRICATEDD SPECIALL STEELL MOMENTT CONNECTIONSS 

PART 1 GENERAL 
1.1 SECTION INCLUDES 

A. Prefabricated steel moment frame connections are designed and fabricated as a part of a special steel 
moment frame that will support gravity loads and resist lateral in-plane wind or earthquake loads. 

B. As part of the Yield-Link Moment Connection Simpson Strong-Tie supplies (2) Yield-Links, (2) buckling 
restraint plates and (4) spacer plates per steel moment connection.  Continuity plates, shear plates, 
doubler plates and all fasteners are provided by others as noted in the Structural Drawings. 

1.2 RELATED SECTIONS 

A. Section 05 12 00 – Structural Steel Framing 

1.3 SUBMITTALS: 

A. Shop and Erection Drawings: Show location, fabrication and assembly of structural beam and column 
with Yield-Link Moment Connections. 

B. On each sheet of structural drawings/shop detail drawings that contains technical information showing 
the Simpson Strong-Tie Yield-Link Moment Connections, the following notice of intellectual property must 
be fixed before release for intended use: 
Simpson Strong-Tie® Strong Frame® and Yield-Link® Structural Fuse are protected under one or more of 
the following patents and applications:  US patent no. 8,001,734 B2, US patent no. 8,375,652 B2, US 
patent publication no. 2015/0159362, US patent publication no. 2017/0138043, and US patent 
publication no. 15/935,412 and must be supplied or licensed thru Simpson Strong-Tie Company Inc.  
Other US and international patents pending. Yield-Link moment connection is manufactured and 
protected under US patent no. 10,669,718 B2 and cannot be duplicated or fabricated without expressed, 
written permission from Strong Strong-Tie Co., Inc.

C. Mill certificates of Yield-Links, spacer plates and buckling restraint plates. 

1.4 QUALITY ASSURANCE 

A. Comply with the applicable provisions of the following specifications and documents: 
1. AISC 303-16 – Code of Standard Practice for Steel Buildings and Bridges 
2. AISC 358s2-20 - Prequalified Connections for Special and Intermediate Steel Moment Frames for 

Seismic Applications 
3. ASTM F3125-2015 – Standard Specification for High Strength Structural Bolts and Assemblies. 
4. ASTM A992-2020 –Structural Steel Shapes 
5. AWS D1.1-2020 – Structural Welding Code - Steel 
6. AWS D1.8-2016 – Structural Welding Code Seismic Supplement 
7. ESR-2802 – Simpson Strong-Tie Strong Frame Steel Moment Frame Connection 
8. ICC-ES AC129 – Acceptance Criteria for Steel Moment Connection Systems 

B. Conduct pre-installation conference at project site. 
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Project Name / Project No. / Date 05 12 24 - 2  Prefabricated Special Steel Moment Frames 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver products to job site in manufacturer’s or distributor’s packaging undamaged, complete with 
installation instructions. 

B. Protect and handle materials in accordance with manufacturer’s recommendations to prevent damage or 
deterioration. 

C. Store fasteners in a protected place in sealed containers in accordance with manufacturer’s 
requirements. 

PART 2 PRODUCTS 
2.1 MANUFACTURERS 

A. Manufacturer:  Simpson Strong-Tie Company, Inc. 

2.2 MATERIALS 

A. Structural Steel: 
1. W-shape for beam and columns: ASTM A992, unless noted otherwise (U.N.O.) 
2. Built-up column:  W-section (ASTM A992),  T-Section (cut from ASTM A992 W-section) 
3. Shear plate, Stiffener Plate, Doubler Plate: ASTM A572 Gr. 50 (U.N.O.) 

B. Yield-Link Connection: 
1. Yield-Links® (W-links):  ASTM A992 
2. Yield-Links (Welded): ASTM A572, Grade 50 

        3.    Buckling restraint plate (BRP):  ASTM A992 or ASTM A572 Gr 50, unless noted otherwise 
4. Spacer plates: ASTM A992 or ASTM A572 Gr 50, unless noted otherwise 

C. Weld Filler Metal: 
1. Low hydrogen type conforming to AWS D1.1 Table 3.1, with a minimum yield of 70 ksi. 
2. Notch toughness meet 20-lb-ft at 0° F; in addition, demand critical (DC) welds meet CVN toughness 

of 40-lb-ft at 70° F per AWS D1.8. 

D. Bolts: 
1. Yield-Link flange-to-column flange: ASTM F3125 Grade A325-N or F1852-N  
2. Yield-Link stem-to- beam flange:  ASTM F3125 Grade A490 or F2280  
3. Shear Plate-to-beam web: ASTM F3125 Grade A325, A490, F1852 or F2280 (X or N type per 

design)  
4. BRP-to-beam flange bolts: ASTM F3125 Grade A325-N (A325-X for YL8-6 and YL8-6-15)  

E. Finishes: 
1. Orange paint for Yield-Links (except at the Yield-Link to beam flange faying surface) 
2. Gray Primer for buckling restraint plates (BRP) and spacer plates (SP) 

2.3 FABRICATION 

A. Yield-Link Connection: 
1. Shop assembly for welded links to occur per the manufacturer’s approved production drawings. 
2. Fabrication tolerances per AISC 303 and manufacturer requirements that are more stringent in 

fabrication of the Yield-Links. 
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Project Name / Project No. / Date 05 12 24 - 3  Prefabricated Special Steel Moment Frames 

3. The manufacturer’s identification shall be stamped into the metal or a label may be attached to the 
part with adhesive.  Three sets of numbers are noted in the link stem: 1) Yield-Link ID; 2) 6 digits of 
batch number (provides for traceability of the heat number from a mill cert) and; 3) 6 digits of the 
production date.  

4. Yield-Link moment connection is manufactured and protected under US patent no. 10,669,718 B2 
and cannot be duplicated or fabricated without expressed, written permission from Strong Strong-Tie 
Co., Inc. 

B. Structural Steel: 
1. Fabricate in accordance with AISC 303, AISC 360 and AISC 341. 
2. Thermal cutting of bolt holes in the beam/column receiving the Yield-Link connection is not 

acceptable. 

2.4 PRIMING, PAINTING AND GALANIZING 

A. Hot-Dip Galvanized Finish:  Galvanizing of the Yield-Links is not permitted. 
B. Beam flange surfaces in contact with the Yield-Link bolted connection region shall be unpainted.  

Remove loose rust and mill scale and spatter, slag, or flux deposits.  Prepare surface by either SSPC-SP 
2 (Hand Tool Cleaning) or SSPC-SP 3 (Power Tool Cleaning). 

2.5 DESIGN AND TESTING 

A. Connection design shall be per Design Procedure outlined in Annex A of ICC-ESR 2802 or AISC 358 
Chapter 12 

B. Testing shall be performed as per ICC-ES Acceptance Criteria 129 (AC129). 
C. Testing shall be conducted under the supervision of an independent laboratory. 

PART 3 EXECUTION 
3.1 EXAMINATION 

A. Yield-Link moment connection shall be installed on structural steel beam and columns per 
manufacturer’s instructions or Engineer’s construction documents. 

B. Verify that the dimensions in the beam and column are detailed to receive the specified Yield-Link 
connection. 

3.2 INSTALLATION 

A. Top and bottom links for each Yield-Link® connection shall have the same heat number (1st set of 
number noted in the link stem per Section 2.3.C)  

B. Spacer plates shall match the thickness of the link as shown in Table 1.1 
C. Buckling restraint plates shall match the Yield-Link Model per Table 1.1. 
D. All specified fasteners must be installed according to the manufacturer’s instructions or Engineer’s 

construction documents. 
E. Install all specified fasteners before loading the Yield-Link Moment Connections. 
F. Bolts connecting the Yield-Link to beam and column must be tightened in accordance with the 

manufacturer’s installation instructions or Engineer’s construction documents. 
G. Do not overload by exceeding the manufacturer’s allowable load values, load values obtained from the 

manufacture’s software plugins and design tools. 
H. The manufacture’s patent label shall be applied adjacent to each moment connection with Yield-Links. 
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Project Name / Project No. / Date 05 12 24 - 4  Prefabricated Special Steel Moment Frames 

3.3 FIELD QUALITY CONTROL 

A. Determine that the proper part is being used in the correct application and has been fabricated by the 
approved manufacturer by observation of the manufacture’s patent label applied to each moment 
connection near the beam –to-column moment connection. 

B. Field bolting of Yield-Link Moment Connection shall be installed in accordance with the manufacturer’s 
instructions or Engineer’s construction documents. 

C. Structural inspections shall be AISC 360, AISC 341 and per SEOR project specific requirements. 
D. Structural inspections shall follow CBC Table 1705A.2.1 requirements for HCAI/OSHPD projects. 

3.4 FIELD CONNECTIONS (BOLTING) 
A. Yield-Link flange-to-column flange: Snug-tight or pretensioned 
B. Yield-Link stem-to- beam flange:  Pretensioned 
C. Shear Plate-to-beam web: Snug-tight or pretensioned 
D. BRP-to-beam flange bolts: Snug-tight 

3.5 FIELD MODIFICATIONS 
A. Do not cut or enlarge the existing holes in the Yield-Link, BRP, or spacer plates. 
B. Do not weld to protected zone as indicated in ESR-2802 or AISC 358.   

3.6 REPAIRS 
A.  Repairs of damaged Yield-Links, spacer plates and buckling restraint plates:  All repairs shall be       
approved by the Structural Engineer of Record and Simpson Strong-Tie. 
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Project Name / Project No. / Date 05 12 24 - 5  Prefabricated Special Steel Moment Frames 

Table 1.1:  Simpson Strong-Tie® Strong Frame® Yield-Links®

END OF SECTION 05 12 24 

Py_link Keff Min. Max.
kips kip/in.

YL4-2 2" 50.0 2970
YL4-2.5 2.5" 62.5 3468
YL4-3 3" 6-1/2" 75.0 3960
YL4-2.25 2.25" 56.25 3337
YL4-2.875 2.875" 71.88 3953
YL4-3.5 3.5" 87.50 4460
YL4-3.75 3.75" 93.75 4651
YL4-4 4" 100.00 4831
YL4-2.25-10 2.25" 56.25 2554
YL4-2.875-10 2.875" 71.88 3077
YL4-3.5-10 3.5" 87.50 3529
YL4-3.75-10 3.75" 93.75 3701
YL4-4-10 4" 100.00 3865
YL6-2.5 2.5" 6-1/2" 93.75 3426 BRP6D SP6D
YL6-3 3" 112.50 4149
YL6-3.5 3.5" 131.25 4564
YL6-4 4" 150.00 4933
YL6-4.5 4.5" 168.75 5801
YL6-5 5" 187.50 6167
YL6-5.5 5.5" 206.25 7037
YL6-6 6" 225.00 7400
YL6-3-13 3" 112.50 3484
YL6-3.5-13 3.5" 131.25 3868
YL6-4-13 4" 150.00 4216
YL6-4.5-13 4.5" 168.75 4925
YL6-5-13 5" 187.50 5270
YL6-5.5-13 5.5" 206.25 5981
YL6-6-13 6" 225.00 6324
YL8-4 4" 200.00 6034
YL8-4.5 4.5" 225.00 6524
YL8-5 5" 250.00 7698
YL8-5.5 5.5" 275.00 8213
YL8-6 6" 300.00 8698
YL8-4-15 4" 200.00 5465
YL8-4.5-15 4.5" 225.00 5931
YL8-5-15 5" 250.00 6959
YL8-5.5-15 5.5" 275.00 7446
YL8-6-15 6" 300.00 7908

tstem tflange byield Lyield Llink bflange

W24 W36

BRP8A-15

SP8-15
3'-7/16" 12" BRP8B-15

W24 W36

BRP8A

SP8
2'-10 7/16" 12" BRP8B

1" 1-13/16"

13"

2'-7 1/16" 9"

10-3/4"

15"

2'-9 1/16" 9"

W36

BRP6A-13

SP6-13
10" BRP6B-13

12" BRP6C-13

W27

8" BRP6A

SP6
10" BRP6B

12" BRP6C
3/4" 1-1/4"

10" 2'-3 1/2"

9-1/4"

W16

13" 2'-6 1/2"

8"

W24

7"

W16 W27

BRP4A-10

SP4-10
2'-5/16" 8" BRP4B-10

W12 W18

BRP4C SP4C

7" BRP4A

SP4
8" BRP4B1/2"

7/8" 7"

1'-6 5/8"

6-1/4"

5-3/4"1'-9 3/8"

13/16" 10"

1'-9 9/16"

Yield-Link®  
ID [1]

Yield Link® Geometry Design Information
BRP       
ID

Spacer 
Plate      

IDBeam Depth
hflange
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Simpson Strong-Tie, YLMC 
SECTION 4:  STRUCTURAL DETAILS Version 1.0 
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Simpson Strong-Tie, YLMC 
APPENDIX (FOR REFERENCE ONLY) Version 1.0 
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Simpson Strong-Tie, YLMC 
APPENDIX (FOR REFERENCE ONLY) Version 1.0 
  

 

 

 

 

 

 

 

 

 

 For YLMC in AISC 358, please see Chapter 12 PDF document 

 https://www.aisc.org/globalassets/aisc/publications/standards/a358-20w.pdf 
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Simpson Strong-Tie, YLMC 
APPENDIX (FOR REFERENCE ONLY) Version 1.0 
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Simpson Strong-Tie  

Yield-Link® Moment Connection Excel Design Tool 

User Manual for V3.3 
 

   

Date: 05/2022 

 

 

 

 

Simpson Strong-Tie Strong Frame® Connections and Yield-Link™ Structural Fuse are 
protected under one or more of the following patents and applications: U.S. patent no. 8,001,734 

B2, U.S. patent no. 8,375,652 B2, U.S. patent publication no. 2015/0159362 and U.S. patent 
publication no. 2017/0138043, and must be supplied or licensed through Simpson Strong-Tie 

Company Inc.  Yield-Link Moment Connection is manufactured and protected under U.S. Patent 
No. 10,669,718 B2 and cannot be duplicated or fabricated without expressed, written permission 

from Simpson Strong-Tie Co., Inc. 
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Simpson Strong-Tie  
Yield-Link® Connection Excel Design Tool  
 

Page 2 of 16 
 

 

Directions to use this Design Aid: 

Follow the Steps in sequential order indicated on the VBA Buttons in the custom Ribbon under "SST 
Yield-Links": 

Provide input field where it's shaded in gray with black text: User Input 

Users can also overwrite the values shaded in pink with black text: User Overwrite 

Current spreadsheet performs initial analysis to calculate the drift and frame forces.  User to confirm 
with their structural design software and overwrite these values as applicable. Once the VBA buttons 
along the Ribbon are pressed, tabs along the bottom of the tool will appear. Once sheet tabs have 
populated, pressing the main buttons along the Ribbon of the tool will reset the sheets, resetting any 
user inputs and overrides. User should use the tabs created at bottom of page for navigating tool. 
See below for updating calculations at each step. 

 

 

Figure 1: VBA Buttons at top of the screen 

 

 

 

Figure 2: Tabs at bottom of sheet 
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Simpson Strong-Tie  
Yield-Link® Connection Excel Design Tool  
 

Page 3 of 16 
 

Step 0: 

 

1. Input Job Name, Frame Elevation ID, and File Path for where to save the Excel File.   

2. One file should be used for each frame line.  Push the "0. Save File"  button when finished 
with input. 

3. Input Basic Frame Geometries in the "START" tab. Typical Story Height and Bay Span for 
initial frame geometry and can be refined in Step 1. 

a. Typ. Roof Depth and Typ. Floor Depth are used for drawing purposes only to show the top 
of steel beam height below the finished level height and not used in calculations.   

b. Basic Gravity Loads assume uniform full width loading. On cell O7, user may select 
whether the top frame level is assigned as roof loading or as upper level for floor loading. 
This will affect the Live Load uniform load and Live Load point loads in the “1A PointLoads” 
tab.  

c. Floor level uniform loading input will apply the same loading to all levels under the upper 
level and can be adjusted in the user’s software output file.   

d. Frame Base fixity can be selected as fully pinned or fully fixed for initial design and output 
file base restraint.  

e. The Extension Below Base input is for drawing function only and the frame design height 
should be evaluated based on required design height and can be adjusted in the user’s 
software output file. 

4. Once all initial inputs are entered, push the "1. Frame Geometry" button.  
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Simpson Strong-Tie  
Yield-Link® Connection Excel Design Tool  
 

Page 4 of 16 
 

 
Step 1: 

1. Input/modify detailed frame geometries in the "1 Frame Geometries" tab. 

 

 

Figure 3:  Step 1 (1 Frame Geometries Input) 

a. Model SST-Yield Link Connections with rotational spring value (K_rot) given in column 
“AG”, refer to Modeling Guide for more information. Rotational spring stiffness is 
calculated automatically once beam size and Yield-Link (YL) sizes are chosen and will auto 
apply to RISA-3D and SAP2000 output files (Step 2A). Changes to beam and / or column 
size will change the K_rot and need to be adjusted in user’s output file.  

b. Adjust Grid ID as applicable for calculation and “Frame Elevation” outputs.  
c. Story Height and Bay Span may be refined on this tab. Story Height in column “E” is the 

level height used in the frame drawings. Bay Span is considered as column centerline 
dimensions. The calculations will use member centerlines for design within the Excel Tool 
and when generating the output files in Step 2A. 

d. For YL connections, 1st level columns with a fixed base condition will need to satisfy the 
AISC 341-16 highly ductile width-to-thickness requirement.  Calculation in column "M" 
requires frame analysis output, see Step 2. 

e. Link Size in column “P” shall be coordinated with the allowable minimum and maximum 
beam depth shown on the Yield-Link Moment Connection Geometry table (page 11) 
found in the F-L-YLMCDG20 Design Guide. Pull down list will filter based on beam depth. 
Beam flange width should be compared to link stem width for compatibility. For a list of 
initial beam and column size selections based on geometric restraints please refer to the 
YLMC Initial Beam-Col Matches PDF.  
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Simpson Strong-Tie  
Yield-Link® Connection Excel Design Tool  
 

Page 5 of 16 
 

f. Mu_link, Vgravity and Pu-sp start with default values, and will update when Step 2 is 
performed.  Overwrite from user analysis software as applicable where loading or 
configuration varies from Excel Tool inputs. See the “LoadCombos” tab, column “N” for 
Mu_link, column “Q” for Vgravity, column “P” for Pu-sp, for load combinations to envelope in 
analysis software. Note that when values are overwritten, they will not refresh when the 
“Run Analysis” button is performed again unless the sheet is refreshed by pressing the 
main button in the Ribbon for that step, resetting that tab with initial default inputs.  

g. Initial tbf, bbf, bcf, and Ly-link DCR should be less than the limiting value before proceeding 
to Step 2. 

h. PZ checks on this step are initial panel zone checks. At lower levels, upper story column 
shear has not been subtracted out and will be completed on Step “5. CC Summary”. 
Doubler plates can also be selected on step 5 as applicable to reduce PZ DCR.  

i. Beam Slope Condition can be used to slope beams up or down up to 1” per foot.   

2. Once all initial checks in columns "Z” through “AC" are satisfied, push "1A. Point Loads".  

 

Step 1A: 

1. Input Column Point loads at the top of each column member (in columns “F”, “G”, “H”).  

 

 

 

Figure 3: Step 1A PointLoads Input 

2. Input Beam Point Loads for Dead Load (in columns “L through S”), Live/Roof Live (in columns 
“T through AA”), and Snow Load (in columns “AB through AI”). Loading should be entered in 
kips and location in inches for each point load. Additional point loads over (4) per load case 
will need to be applied in user’s analysis software.  
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Simpson Strong-Tie  
Yield-Link® Connection Excel Design Tool  
 

Page 6 of 16 
 

a. Live/Roof Live will auto default based on top level of beams and setting in the “START” 
tab cell O7 for Roof / Upper Level.  

b. Seismic and Wind vertical point loads will be applied in Step 1C.  
c. Update Mu_link, Vgravity and Pu-sp on the “1 Frame Geometries” tab as required. 

3. Push "1B. Horz Loads".  

 

Step 1B: 

 

Figure 4: Step 1B Horz. Loads Input 

1. Input lateral seismic load (1.0E) for Fx Strength in column "G" and Allowable Drift Limit 
(seismic) in column "J".  Lateral seismic load (1.0E) for Fx Drift in column "H" is initially set 
equal to input for Fx Strength, but can be adjusted as needed if lateral seismic drift force is 
less than strength, such as when program calculated periods for drift are used.   

2. Adjust Notional Load Ni Strength in column "I" as applicable and enter Pi (total vertical design 
load) on column "M".  Pi is the tributary mass (DL+LL) for the frame; see ASCE 7-16 section 
12.8.7 for more information.  

3. Input lateral F_wind load (1.0W) in column "N" and Allowable Drift Limit (wind) in column 
"O".  
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Step 1C: 

 

 

 

Figure 4: Step 1C Vert. (E,W) Loads Input 

1. Input Column EQ and Column Wind vertical point loads at the top of each column member 
(in columns “F”, “G”, “H”).  

a. Column EQ_Drift loads will automatically be applied based on Column EQ inputs and 
can be adjusted as required. 

2. Input Beam Point Loads for EQv Load (in columns “L through S”), EQv_Drift (in columns “T 
through AA”), and Wind (in columns “AB through AI”). Loading should be entered in kips and 
the location in inches for each point load. Additional point loads over (4) per load case will 
need to be applied in user’s analysis software.  

a. EQv_Dift loads will automatically be applied based on EQv inputs and can be adjusted 
as required.  
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Step 2: 

1. Push  the "2 Run Analysis" button .  Review Drift DCRs in column "O" and in column “AK”.  

 

 

Figure 5: Step 2 Drift Summary  

2. Review the Link Strength DCR in column “AD” of the "1 Frame Geometries" tab.  
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Step 2A: 

 

Figure 6: Step 2A RISA 3-D and SAP2000 .s2k file ouput 

1. Click on "A Output File"  to generate RISA-3D or SAP2000 (.s2k) output file for the frame. 
a. In RISA-3D, set adjust stiffness reduction to "YES (Iterative)" under the Global/Codes 

setting menu when running non-drift check combinations. 
b. Adjust beam top and bottom flange bracing as applicable for the beam design. Note that 

lateral torsional beam bracing is not required for use with the Yield-Link Moment 
Connections.  

c. In RISA-3D, the user can run load combinations 1 through 28 for connection Moment, Mu-

link, then overwrite column "W" in the “1 Frame Geometries” tab, as required. Please 
note, Mu-link should be taken at the face of the column. 

d. In RISA-3D, the user can run load combination 8 for beam end reaction, Vgravity, then 
overwrite column "X" in the “1 Frame Geometries” tab as required.  

e. In RISA-3D, the user can run load combinations 1 through 22 and 33 through 36 for 
connection axial load, Pu-sp, then overwrite values in column "Y" on the “1 Frame 
Geometries” tab as required.   Please note, Pu-sp is the maximum beam axial load at the 
face of each column. 

f. In RISA-3D, the user can run load combination 29 through 32 for seismic drift checks, then 
overwrite Frame Seismic Displacement values in column “H” on the “2 Drift Summary” 
tab as required. 

g. In RISA-3D, the user can run load combination 23 and 24 for wind drift checks, then 
overwrite Frame Wind Displacement values in column “AG” on the “2 Drift Summary” 
tab as required.  

h. In RISA-3D, the user can run an envelope of ALL load combinations to design the beam 
and column for omega level forces. See steps “7. Beam Summary” and “8. Column 
Summary”. 

i. Please note, for the beam design, the moment demand need not be more than Mcap_link 

noted in the “1 Frame Geometries” tab column "AI" since Mcap_link is the maximum 
moment the connection can deliver. 

j. In addition, the user should ratio up the demand load (Mu_Omega) to Mcap_link if 
Mu_Omega is less than Mcap_link, to verify the beam is able to develop the demand from 
the links. Step “7. Beam Summary” will automatically run this calculation. (e.g. if the 
Flexural DCR=0.69, and Mu_Omega=1000 k-in, Mcap_link=1250 k-in, then the new Flexural 
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DCR=1250/1000*0.69=0.86, user than combines the existing Axial DCR + new Flexural 
DCR to see if it's still under their design limit). 

k. For SAP2000, load combinations are the same as those in RISA-3D, they are also noted in 
the “LoadCombos” tab and are shown in Figure 7 below: 

 
Figure 7: Load Combinations use for Yield-Link Connection Design 

l. In addition to the elastic model output for SAP2000, there is an option to generate a model 
with nonlinear hinges under the “Design Limits” tab by setting cell E80 to “YES”.   
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Step 2B:  

1. After “Run Analysis” is complete, push the “2B Base Reactions” button to view base reactions 
for individual load cases and for the Load Combinations run in the Excel Design Tool. 
a. Base reactions for all load combinations can be viewed in user’s output design file.  

 

 
 

Step 3: 

1. Once all the design checks from Step 2 and Step 2A are satisfied, proceed to push the “3. BLC 

Summary” button.  
a. If any DCRs in columns “J” through “O” are NOT satisfied in the "3. BLC Summary" tab, 

then update column/beam/links sizes as needed on Step 1 and repeat Step 2. 

 

b. If design changes are made, press the “3. BLC Summary” button at the top Ribbon to 
refresh calculation sheet.  

2. Once all DCRs in columns “J” though “O” are satisfied, Push "Generate PDF"  to view 
detailed PDF files for beam and yield-link checks.  Please note these files are saved in the file 
path created in Step “0. Save File”. 
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Step 4: 

1. When all the DCR numbers for “BLC Summary” are satisfied, push the "4. SPC Summary" 

button  to setup “4 SPC Summary” sheet. 

 

2. Verify and revise inputs in columns “N” through “R” as required if DCRs in columns “T” 
through “X” are NOT satisfied.  

a. Push "Update SPC DCRs" button  to update calculation values on screen if you make 
any modifications to the gray user input cells.  

b. Do not push the “4. SPC Summary” button again unless wanting to reset shear plate 
inputs to default values.  

c. Push "Generate PDF"  to view detailed PDF files for shear plate checks. 

 

Step 5: 

1. Once all DCRs for the shear plate checks are satisfied, push the "5. CC Summary" button  
to setup column check summary tab. 

 

2. Overwrite the Pu Column axial load from output file in column “H” as applicable (envelope 
of load combinations 1 through 22 and 33 through 36).  

3. Input if Bottom Stiffener and Doubler Plates are to be provided.  Minimum stiffener size for 
concentrated force check will be calculated and returned in column "V".  Stiffener at beam 
top flange is assumed for all Yield-Link moment connections. 
a. For the YL moment connection, there is an exception to not require the column lateral 

bracing at the level of the beam bottom flange and the stiffener may be omitted if not 
required for capacity checks. See AISC 358-18 Chapter 12 step 12.2 (7) for more 
information. Option to design with column stability bracing at bottom beam flange can 
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be selected on the “Design_Limits” tab, cell J30. Column design on step “8. Column 
Summary” will adjust based on column bracing selection.  

b. When providing doubler plates, it's considered economical to increase column weight 70-
100 plf before selecting "Yes" to provide a doubler plate. If doubler plates are included, 
user can select welding preferences on “Design_Limits” tab.  

c. Push "Update CC Summary" button  to calculate and update column DCRs on screen 
if you make any modifications to the gray user input cells. 

d. Do not push “5. CC Summary” button again unless wanting to reset column connection 
check inputs to default values. 

e. Push "Generate PDF" button  to view detailed PDF files for column connection 
checks. 

 

Step 6: 

1. Once all the DCRs for the column connection checks are satisfied. Push the “6. Weld 

Summary” button  to see tabulated summary for 1) shear tab welds, 2) stiffener plate 
welds, and 3) doubler plate welds. This weld table will be exported to the “Frame Elevation”.  

 

 
2. Please see the “Design_Limits” tab for the different welding options available for the stiffener 

and doubler plates.  Refresh the weld summary tab by pushing “6. Weld Summary” button.  
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Step 7: 

1. Push the "7. Beam Summary" button  to set up the "7 Beam Summary" tab.  

 

 

a. Preliminary Beam Design Summary per AISC 360-16 is performed for the Omega Level 
load combinations (+/- directions) in the "7 Beam Summary" tab. Beams are designed for 
P+M under the Omega Level demand loads.  

b. User may select Beam Intermediate Bracing locations (top and bottom flange) in column 
“M” as needed per AISC Standard Provisions. User to apply beam stability bracing 
locations in user’s analysis software as applicable.  

c. Beam design data from user software may be overwritten in columns “AR” through “AW” 
for final output PDF Summary. Use envelope of all load combinations for beam end 
reactions and Phi*Pn (Axial Compression Analysis), Phi*Mn (Flexural Analysis (Strong 
Axis)), and Phi*Vn (Shear Analysis (Major Axis)).  

d. Push the "Update Beam Summary" button  to calculate and update beam design 
DCRs on screen, if you make any modifications to the gray user input cells. 

e. Do not push the “7. Beam Summary” button again unless wanting to reset beam inputs 
to default values. If beam sizes are changed after running this step, it is recommended to 
refresh complete sheet and re-input user values.  

f. Push the "Generate PDF" button  to view detailed PDF files for beam checks. 
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Step 8: 

1. Push the "8. Column Summary" button  to set up the "8 Column Summary" tab.  

 

a. Preliminary Column Design per AISC 360-16 is performed for the Omega Level load 
combinations (+/- directions) in the "8 Column Summary" tab.  Columns are designed for 
P+M under the Omega Level demand loads.  

b. Final member design will need to be performed using the user's analysis and design 
software (i.e. RISA-3D). Use envelope of all load combinations and update column forces 
in columns “AH” through “AK” as applicable. Column Cb value to be updated in column 
“AG”.  

c. Push the "Update Column Summary" button  to calculate and update column design 
DCRs on screen , if you make any modifications to the gray user input cells. 

d. Do not push the “8. Column Summary” button again unless wanting to reset beam inputs 
to default values. If column sizes are changed after running this step, it is recommended 
to refresh complete sheet and re-input user values. 

e. Push the "Generate PDF" button  to view detailed PDF files for column checks. 

 

Step 9: 

1. Click the “PDF Summaries” button  to print out all the design summary tabs. 

2. Click the “Frame Elevation” button  to generate a DXF file of the frame elevation 
showing the Yield-Link Moment Connections, shear plate size and geometry, continuity plate 
size, doubler plates, and weld summary table. Detail Sheets YL-INST1 and YL-INST2 are also 
created on Paper Space tabs.  
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Step 10: 

Clicking the “Reset” button  will offer the user options to either reset the complete spreadsheet 
and delete all the PDF output files or reset only the Moment, Shear and Axial forces per Step 1. 
(Columns W, X and Y per Figure 3) 

 

Additional Setting: 

Under the “Design Limits” Tab at the base of the sheet the user has the option to change the different 
design limit states DCR, material properties and welding preferences. 
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Yield-Link Moment Connection Modeling  

in RISA 3-D (V18, 19, 20) 

Version 1.0 

Date: 04/11/2022 
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 1.0 Yield-Link Moment Connection Input: 
 

1.1. Yield-Link Moment Connection assignment under “Properties” 
 
 Yield-Link assignment to a beam-to-column connection is under the Properties Tab in RISA-3D.  Under 
the General Properties, I and J Releases, the user can find the user menu for Simpson Yield-Link Assignment. 
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2.0 Yield-Link Beam/Column and Connection Design: 
 

 Please note, once the Yield-Link connection has been assigned to the beam RISA-3D will calculate the 
connection stiffness and apply to the beam-to-column connection.  From this point on the user can: 

1. Run Drift Check of the structure with the Yield-Link moment connection stiffness incorporated 
2. Get lateral force distribution to each of the frames. 

 Currently RISA-3D do not do Yield-Link strength check, beam/column design or Yield-Link connection 
design within RISA-3D.  The user will have to use the Yield-Link Excel Tool to complete the frame designs.  
Please refer to Appendix B for user guide on the Yield-Link Moment Connection Excel Design Tool. 
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1.0 Welcome to Simpson Strong-Tie Yield Link® Plugin User Guide 
 

This guide helps navigate through the Simpson Strong-Tie Yield Link® Connection Plugin developed for 
SAP2000® & ETABS® structural engineering software. 

Quick Resources: 

1. Contact a Yield-Link Professional 
2. View Product Information 
3. Visit our website www.strongtie.com 
4. Read ANSI/AISC 358-16 with ANSI/AISC 358s2-20 
5. Read ESR-2802 

 

1.1 Overview 
 

Welcome to Yield-Link® Connection Plugin. For first time users, please read License Agreement before 
proceeding to use this Plugin. SAP2000® & ETABS® are integrated software packages developed by 
Computers & Structures, Inc. for structural analysis and design of buildings. Yield-Link® Connection Plugin 
developed by Simpson Strong-Tie makes use of SAP2000® & ETABS® Application Programming Interface 
(API) to create a seamless user experience for applying the Yield-Link® technology for designing Steel 
Special Moment Connections. See Yield-Link® Plugin Installation Manual for instructions on how to install 
the Plugin. 
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2.0 Yield-Link® Plugin Application Interface 
 

Main Menu 
 

 

All functions of the Yield-Link® Connection Plugin may be accessed through the main menu at the top of 
the interface starting with “File” on the far left and ending with “Help” on the far right. Clicking on each 
of these menus will display a set of sub-menus (listed below). The sub-menus provide various inputs for 
project information / design parameters as required by the design engineer. Easy access is provided for 
frequently used features. 

 

2.1 File Menu 
1. Show/Modify Project Information feature provides the option of entering all necessary project 

details like Job ID and design firm information for documentation. 

 

2. Save option saves the selected frame information as a .XML file. 
3. Load feature can read the saved .XML files.   
4. Exit option will close the Plugin, prompting for saving the results if required. 
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2.2 Option Menu 
1. Design Parameters feature allows the user to set Seismic Design Parameters, Wind Coefficients 

as well as Load Factors. 
a. Load factors (f1 & f2), Redundancy factor (Rho) and Overstrength factor (Omega) are used 

in the load combinations generated by the Plugin using Create Load Combinations 
feature. (See section 2.2 (3) for detailed information). 

b. Importance factor (I), Response modification coefficient (R) and Deflection Amplification 
factor (Cd) are used for computing story drift. 

c. For member design, the user is required to manually select the required design 
preferences like Design code, Frame type, Analysis method etc. through ETABS® as 
indicated by the warning in red.  
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2. Design Demand Capacity Ratio (DCR) Limits feature allows the user to vary allowable demand 

capacity ratios with a minimum value of 0.9 and maximum of 1.05. This feature also provides the 
option to select the allowable seismic drift limit from a list of dropdown options as per ASCE/SEI 
7-16, Table 12.12-1. as well as the allowable wind drift limit. Note that Hx /125 and Hx /142 wind 
drift limits are applicable for HCAI projects only. 

 
3. Create Load Combinations feature provides option to create Load Patterns, Load Cases and Load 

Combinations required for calculating various demand loads used for seismic design. User can 
select type of analysis as required based on the structure’s seismic design category, structural 
system, dynamic properties and regularity. 
 
Currently, the Plugin offers two methods based on the type of analysis procedure. First is the 
Equivalent Lateral Force (ELF) procedure (ASCE/SEI 7-16, Chapter 12.8) with additional option of 
analyzing corner columns subjected to 100% lateral loads in the one direction + 30% additional 
loads in the perpendicular direction for each procedure. (ASCE/SEI 7-16, Chapter 12.5.3.1a) 
Second is the Modal Response Spectrum Analysis (MRSA) (ASCE/SEI 7-16, Chapter 12.9) also with 
the additional option of analyzing corner columns subjected to 100% lateral loads in the one 
direction + 30% additional loads in the perpendicular direction for each procedure. (ASCE/SEI 7-
16, Chapter 12.5.3.1a) 
 

Selecting one of the two available (ELF or MRSA) analytical procedures creates a set of load 
patterns, load cases and load combinations as required per ASCE 7-16 as explained in the 
following section. 
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A. Load Combinations per Equivalent Lateral Force (ELF) Procedure: 

 

 

a. Load Patterns: A total of 21 load patterns are created for generating load cases and required 
load combinations. Load patterns will auto-populate in the “Load Patterns” option under 
“Define” menu. 

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ID Load Patterns Type 

1 DL Dead  
2 LL Live 
3 LR Roof Live 
4 SL Snow 
5 RL Rain 
6 W Wind (Strength) 
7 NLX Notional 8 NLY 
9 EQX 

Seismic (Strength) 

10 EQXPY 
11 EQXNY 
12 EQY 
13 EQYPX 
14 EQYNX 
15 EQX_D 

Seismic (Drift) 

16 EQXPY_D 
17 EQXNY_D 
18 EQY_D 
19 EQYPX_D 
20 EQYNX_D 

21 W_D Wind (Drift) 
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User Note [1]: 

 

I. Response Modification Coefficient (R), Overstrength Factor (Omega), Deflection Amplification 
Factor (Cd) and Occupancy Importance Factor (Ie) are used to calculate parameters like seismic 
base shear and inter-story drift. These factors can be defined using Plugin interface as 
explained in section 2.2(1). 

II. Direction + Eccentricity applies to Rigid and Semi-Rigid diaphragms. See SAP2000® & ETABS® 
user manuals for more information. 

III. Seismic coefficients are calculated based on parameters like mapped MCER (5% damped) 
spectral response acceleration at a period of 1 second (S1), mapped MCER (5% damped) 
spectral response acceleration at short periods (SS) and Site Class. Currently, the 
ETABS®/SAP2000® API limits the modification lateral load parameters such as direction, 
eccentricity and site class. Hence, user is required to manually enter this information. See 
Appendix A for alternative approach when using ETABS®. 

IV. Example shows case of Seismic Loading along X-Axis with 5% positive eccentricity (EQXPY). 
User must select “Modify Lateral Load” option and check the box for X-Dir + Eccentricity, 
Specify Eccentricity Ratio of 0.05, Seismic Coefficients and required Site Class based on type 
of soils and their engineering properties. 
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b. Load Cases: Total of 22 Load Cases corresponding to the Load Patterns listed above are 
created. All load cases are linear static with the exception of a P-DELTA Case which is a 
Nonlinear Static Load Case. Load Cases will auto-populate in the “Load Cases” option under 
“Define” menu. 
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ID Load 
Cases 

 Load Pattern Multipliers Action PDELTA DL LL LR SL RL W W_D NLX NLY 
1 DL 0 1 0 0 0 0 0 0 0 0 Additive 
2 LL 0 0 1 0 0 0 0 0 0 0 Additive 
3 LR 0 0 0 1 0 0 0 0 0 0 Additive 
4 SL 0 0 0 0 1 0 0 0 0 0 Additive 
5 RL 0 0 0 0 0 1 0 0 0 0 Additive 
6 W 0 0 0 0 0 0 1 0 0 0 Additive 
7 W_D 0 0 0 0 0 0 0 1 0 0 Additive 
8 NLX 0 0 0 0 0 0 0 0 1 0 Additive 
9 NLY 0 0 0 0 0 0 0 0 0 1 Additive 

10 PDELTA 0 1 0.5 0.5 0.5 0.5 0 0 0 0 Additive 

ID Load 
Cases 

Load Pattern Multipliers Action PDELTA EQX EQXPX EQXNX EQY EQYPY EQYNY 
11 EQX 1 1 0 0 0 0 0 Additive 
12 EQXPY 1 0 1 0 0 0 0 Additive 
13 EQXNY 1 0 0 1 0 0 0 Additive 
14 EQY 1 0 0 0 1 0 0 Additive 
15 EQYPX 1 0 0 0 0 1 0 Additive 
16 EQYNX 1 0 0 0 0 0 1 Additive 

ID Load 
Cases 

Load Pattern Multipliers Action PDELTA EQX_D EQXPX_D EQXNX_D EQY_D EQYPY_D EQYNY_D 
17 EQX_D 1 1 0 0 0 0 0 Additive 
18 EQXPY_D 1 0 1 0 0 0 0 Additive 
19 EQXNY_D 1 0 0 1 0 0 0 Additive 
20 EQY_D 1 0 0 0 1 0 0 Additive 
21 EQYPX_D 1 0 0 0 0 1 0 Additive 
22 EQYNX_D 1 0 0 0 0 0 1 Additive 
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c. Load Combinations: For analysis using standard Equivalent Lateral Force (ELF) procedure, 
(ASCE/SEI 7-16, Section 12.8) a total of 40 load combinations are generated by the Plugin. 
These combinations are required for determining the load demands on the lateral force 
resisting frames which help design the Yield-Link® Moment Connection and verify beam and 
column sizes. 

 
User Note [2]: 

 

I. Live load factor (f1), Snow load factor (f2), Design (5% damped) spectral response acceleration 
at short periods (SDS) and Redundancy Factor ( ) can all be modified using Show/Modify 
Design Parameters feature as explained in step 2.2(1) of this User Guide. 

 

 

 

 

 

 

 

 

ID Load Combinations Load Pattern Multipliers Action NLX NLY W W_D 
NL NL 1 1 0 0 Envelope 
WL WL 0 0 1 0 Envelope 

WL_D WL_D 0 0 0 1 Envelope 

ID Load Combinations Load Pattern Multipliers Action EQX_D EQXPX_D EQXNX_D EQY_D EQYPY_D EQYNY_D 
EL_D EL_D 1 1 1 1 1 1 Envelope 

ID Load Combinations Load Pattern Multipliers Action EQX EQXPX EQXNX EQY EQXPY EQXNY 
EL EL 1 1 1 1 1 1 Envelope 

ID Load Combinations 
Load Multipliers 

Action DL LL LR SL RL NL 

SST_LC1 1.4 DL + NL 1.4 0 0 0 0 1 Additive 
SST_LC2 1.2 DL + 1.6 LL + 0.5 LR + NL 1.2 1.6 0.5 0 0 1 Additive 
SST_LC3 1.2 DL + 1.6 LL + 0.5 SL + NL 1.2 1.6 0 0.5 0 1 Additive 
SST_LC4 1.2 DL + 1.6 LL + 0.5 RL + NL 1.2 1.6 0 0 0.5 1 Additive 
SST_LC5 1.2 DL + 1.6 LR + 0.5 LL + NL 1.2 0.5 1.6 0 0 1 Additive 
SST_LC6 1.2 DL + 1.6 SL + 0.5 LL + NL 1.2 0.5 0 1.6 0 1 Additive 
SST_LC7 1.2 DL + 1.6 RL + 0.5 LL + NL 1.2 0.5 0 0 1.6 1 Additive 
SST_LC8 (1.2 + 0.2*SDS)DL + f1*LL + f2*SL (1.2 + 0.2*SDS) f1 0 f2 0 0 Additive 
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ID Load Combinations  Load Multipliers Action DL LL LR SL RL WL WL_D 
SST_LC9 1.2 DL + 1.6 LR + 0.5 WL 1.2 0 1.6 0 0 0.5 0 Additive 

SST_LC10 1.2 DL + 1.6 LR - 0.5 WL 1.2 0 1.6 0 0 -0.5 0 Additive 
SST_LC11 1.2 DL + 1.6 SL + 0.5 WL 1.2 0 0 1.6 0 0.5 0 Additive 
SST_LC12 1.2 DL + 1.6 SL - 0.5 WL 1.2 0 0 1.6 0 -0.5 0 Additive 
SST_LC13 1.2 DL + 1.6 RL + 0.5 WL 1.2 0 0 0 1.6 0.5 0 Additive 
SST_LC14 1.2 DL + 1.6 RL - 0.5 WL 1.2 0 0 0 1.6 -0.5 0 Additive 
SST_LC15 1.2 DL + 1.0 WL + 0.5 LL + 0.5 LR 1.2 0.5 0.5 0 0 1.0 0 Additive 
SST_LC16 1.2 DL - 1.0 WL + 0.5 LL + 0.5 LR 1.2 0.5 0.5 0 0 -1.0 0 Additive 
SST_LC17 1.2 DL + 1.0 WL + 0.5 LL + 0.5 SL 1.2 0.5 0 0.5 0 1.0 0 Additive 
SST_LC18 1.2 DL - 1.0 WL + 0.5 LL + 0.5 SL 1.2 0.5 0 0.5 0 -1.0 0 Additive 
SST_LC19 1.2 DL + 1.0 WL + 0.5 LL + 0.5 RL 1.2 0.5 0 0 0.5 1.0 0 Additive 
SST_LC20 1.2 DL - 1.0 WL + 0.5 LL + 0.5 RL 1.2 0.5 0 0 0.5 -1.0 0 Additive 
SST_LC21 0.9 DL + 1.0 WL 0.9 0 0 0 0 1.0 0 Additive 
SST_LC22 0.9 DL - 1.0 WL  0.9 0 0 0 0 -1.0 0 Additive 
SST_LC23 1.0 DL + 0.5 LL + 0.5 LR + 1.0 WL_D 1.0 0.5 0.5 0 0 0 1.0 Additive 
SST_LC24 1.0 DL + 0.5 LL + 0.5 LR – 1.0 WL_D 1.0 0.5 0.5 0 0 0 -1.0 Additive 

ID Load Combinations Load Multipliers Action DL LL SL EL EL_D 
SST_LC25 (1.2 + 0.2*SDS )DL + EL*  + f1*LL + f2*SL (1.2 + 0.2*SDS ) f1 f2  0 Additive 
SST_LC26 (1.2 + 0.2*SDS )DL - EL*  + f1*LL + f2* SL (1.2 + 0.2*SDS ) f1 f2 -  0 Additive 
SST_LC27 (0.9 - 0.2*SDS) DL + EL*  (0.9 - 0.2*SDS) 0 0  0 Additive 
SST_LC28 (0.9 - 0.2*SDS ) DL - EL*  (0.9 - 0.2*SDS) 0 0 -  0 Additive 
SST_LC29 (1.2 + 0.2*SDS )DL + EL_D+ f1*LL + f2*SL (1.2 + 0.2*SDS ) f1 f2 0 1.0 Additive 
SST_LC30 (1.2 + 0.2*SDS )DL - EL_D+ f1*LL + f2* SL (1.2 + 0.2*SDS ) f1 f2 0 -1.0 Additive 
SST_LC31 (0.9 - 0.2*SDS) DL + EL_D (0.9 - 0.2*SDS) 0 0 0 1.0 Additive 
SST_LC32 (0.9 - 0.2*SDS) DL - EL_D (0.9 - 0.2*SDS) 0 0 0 -1.0 Additive 
SST_LC33 (1.2 + 0.2*SDS)DL + EL + f1*LL + f2*SL (1.2 + 0.2*SDS ) f1 f2  0 Additive 
SST_LC34 (1.2 + 0.2*SDS)DL - EL + f1*LL + f2*SL (1.2 + 0.2*SDS ) f1 f2 -  0 Additive 
SST_LC35 (0.9 - 0.2*SDS) DL + EL (0.9 - 0.2*SDS) 0 0  0 Additive 
SST_LC36 (0.9 - 0.2*SDS) DL - EL (0.9 - 0.2*SDS) 0 0 -  0 Additive 

06/13/2022 PCS-0002 Page 80 of 244



 

 Yield-Link® Connection ETABS®/SAP2000® Plugin User Guide  Page 13 of 52 

B. Load Combinations for case of corner columns subjected to 100% lateral loads in one 
direction and additional 30% in the perpendicular direction using ELF procedure. 

 

User Note [3]: 
 

I. Additional 16 Load Cases & 5 Load Combinations are created when “ELF (100%+30%)” Load 
Combinations option is selected as listed below. 

 

 

 

 

 

ID Load Combinations Load Case Multipliers Action EQX EQXPY EQXNY EQY EQYPX EQYNX 
22 ELF 100XPY+30Y 0 1 0 0.3 0 0 Additive 
23 ELF 100XNY+30Y 0 0 1 0.3 0 0 Additive 
24 ELF 100XPY-30Y 0 1 0 -0.3 0 0 Additive 
25 ELF 100XNY-30Y 0 0 1 -0.3 0 0 Additive 
26 ELF -100XPY+30Y 0 -1 0 0.3 0 0 Additive 
27 ELF -100XNY+30Y 0 0 -1 0.3 0 0 Additive 
28 ELF -100XPY-30Y 0 -1 0 -0.3 0 0 Additive 
29 ELF -100XNY-30Y 0 0 -1 -0.3 0 0 Additive 
30 ELF 30X+100YPX 0.3 0 0 0 1 0 Additive 
31 ELF 30X+100YNX 0.3 0 0 0 0 1 Additive 
32 ELF 30X-100YPX -0.3 0 0 0 1 0 Additive 
33 ELF 30X-100YNX -0.3 0 0 0 0 1 Additive 
34 ELF -30X+100YPX 0.3 0 0 0 -1 0 Additive 
35 ELF -30X+100YNX 0.3 0 0 0 0 -1 Additive 
36 ELF -30X-100YPX -0.3 0 0 0 -1 0 Additive 
37 ELF -30X-100YNX -0.3 0 0 0 0 -1 Additive 

ID Load 
Combinations 

Load Case Multipliers 
Action 

22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 

EL_100+30 EL_100+30 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Envelope 

ID Load Combinations 
Load Multipliers 

Action 
DL LL SL EL_100+30 

SST_LC37 (1.2 + 0.2 SDS)DL + (EL_100+30) + f1*LL + f2*SL (1.2 + 0.2 SDS) f1 f2  Additive 
SST_LC38 (1.2 + 0.2 SDS)DL - (EL_100+30) + f1*LL + f2*SL (1.2 + 0.2 SDS) f1 f2 -  Additive 
SST_LC39 (0.9 - 0.2 SDS) DL + (EL_100+30) (0.9 - 0.2 SDS) 0 0  Additive 
SST_LC40 (0.9 - 0.2 SDS) DL - (EL_100+30) (0.9 - 0.2 SDS) 0 0 -  Additive 
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Tables 1.1 & 1.2 illustrate the use of SST Load combinations for various design checks. 

Structural elements including Yield-Links, Beams & Columns are designed for maximum demand loads 
from LRFD Load Combinations for Strength Design and Structural Integrity per Sections 2.3 & 2.6, ASCE 
7-16. Beams and columns are designed for seismic load effects including system overstrength. Seismic 
story drift is determined using strength level seismic forces per Section 12.8.6, ASCE 7-16. 

Table 1.1: Design Check Load Combinations (LRFD) 

 

 

ID Load Combinations 
(LRFD) 

Design Check 
Link  

Strength 
Seismic 

Drift 
Wind 
Drift 

Beam 
(P+M) 

Column  
(P+M) 

V_bm 
Gravity 

SST_LC1 1.4 DL + NL x x x x x x 
SST_LC2 1.2 DL + 1.6 LL + 0.5 LR + NL x x x x x x 
SST_LC3 1.2 DL + 1.6 LL + 0.5 SL + NL x x x x x x 
SST_LC4 1.2 DL + 1.6 LL + 0.5 RL + NL x x x x x x 
SST_LC5 1.2 DL + 1.6 LR + 0.5 LL + NL x x x x x x 
SST_LC6 1.2 DL + 1.6 SL + 0.5 LL + NL x x x x x x 
SST_LC7 1.2 DL + 1.6 RL + 0.5 LL + NL x x x x x x 
SST_LC8 (1.2 + 0.2*SDS)DL + f1*LL + f2*SL x  x   x  x x x 
SST_LC9 1.2 DL + 1.6 LR + 0.5 WL x    x x   

SST_LC10 1.2 DL + 1.6 LR - 0.5 WL x    x x   
SST_LC11 1.2 DL + 1.6 SL + 0.5 WL x    x x   
SST_LC12 1.2 DL + 1.6 SL - 0.5 WL x    x x   
SST_LC13 1.2 DL + 1.6 RL + 0.5 WL x    x x   
SST_LC14 1.2 DL + 1.6 RL - 0.5 WL x    x x   
SST_LC15 1.2 DL + 1.0 WL + 0.5 LL + 0.5 LR x    x x   
SST_LC16 1.2 DL - 1.0 WL + 0.5 LL + 0.5 LR x    x x   
SST_LC17 1.2 DL + 1.0 WL + 0.5 LL + 0.5 SL x    x x   
SST_LC18 1.2 DL - 1.0 WL + 0.5 LL + 0.5 SL x    x x   
SST_LC19 1.2 DL + 1.0 WL + 0.5 LL + 0.5 RL x    x x   
SST_LC20 1.2 DL - 1.0 WL + 0.5 LL + 0.5 RL x    x x   
SST_LC21 0.9 DL + 1.0 WL x    x x   
SST_LC22 0.9 DL - 1.0 WL  x    x x   
SST_LC23 1.0 DL + 0.5 LL + 0.5 LR + 1.0 WL_D   x    
SST_LC24 1.0 DL + 0.5 LL + 0.5 LR – 1.0 WL_D   x    
SST_LC25 (1.2 + 0.2*SDS)DL + EL*  + f1*LL + f2*SL x          
SST_LC26 (1.2 + 0.2 SDS)DL - EL*  + f1*LL + f2* SL x          
SST_LC27 (0.9 - 0.2 SDS) DL + EL*  x          
SST_LC28 (0.9 - 0.2 SDS) DL - EL*  x          
SST_LC29 (1.2 + 0.2*SDS)DL + EL_D+ f1*LL + f2*SL   x        
SST_LC30 (1.2 + 0.2 SDS)DL - EL_D+ f1*LL + f2* SL   x        
SST_LC31 (0.9 - 0.2 SDS) DL + EL_D   x        
SST_LC32 (0.9 - 0.2 SDS) DL - EL_D   x        
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Table 1.2: Design Check Load Combinations (System Overstrength) 

 

 

C. Load Combinations per Modal Response Spectrum Analysis (MRSA) Procedure: 

User Note [4]: 

I. A function “SPEC” is defined which represents a response spectrum per seismic coefficients 
and design code defined using the Show/Modify Design Parameters feature in the Plugin UI. 

II. A total of 12 additional response spectrum load cases are defined with a default scale factor 
of 1xg (=386.09 in./sec2) 

III. Scale Factors are modified using the ratio of calculated base shear using ELF procedure to 
calculated base shear using MRSA procedure. 

SFX = Base Shear_EQX / Base Shear_SPECX * 1xg 

SFY = Base Shear_EQY / Base Shear_SPECY * 1xg 

SFX_D = Base Shear_EQX_D / Base Shear_SPECX_D * 1xg 

SFY_D = Base Shear_EQY_D / Base Shear_SPECY_D * 1xg 

IV. Modal Mass Participation along X and Y directions must be greater than 90% 
V. Load Combinations EL and EL_D are defined using the newly created response spectrum load 

cases.  

 

 

 

 

 

 

ID Load Combinations 
(Omega) 

Design Check 
Link  

Strength 
Seismic 

Drift 
Wind 
Drift 

Beam 
(P+M) 

Column  
(P+M) 

V_bm 
Gravity 

SST_LC33 (1.2 + 0.2 SDS)DL + EL + f1*LL + f2*SL      x x   
SST_LC34 (1.2 + 0.2 SDS)DL - EL + f1*LL + f2*SL      x x   
SST_LC35 (0.9 - 0.2 SDS) DL + EL      x x   
SST_LC36 (0.9 - 0.2 SDS) DL - EL      x x   
SST_LC37 (1.2 + 0.2 SDS)DL + (EL_100+30) + f1*LL + f2*SL        x   
SST_LC38 (1.2 + 0.2 SDS)DL - (EL_100+30) + f1*LL + f2*SL        x   
SST_LC39 (0.9 - 0.2 SDS) DL + (EL_100+30)        x   
SST_LC40 (0.9 - 0.2 SDS) DL - (EL_100+30)        x   
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ID  Load Cases Load Type Load 
Name Function Scale 

Factor 
Eccentricity 

Ratio 

22 SPECX Acceleration U1 SPEC SFX 0 
23 SPECX_PY Acceleration U1 SPEC SFX 0.05 
24 SPECX_NY Acceleration U1 SPEC SFX -0.05 
25 SPECY Acceleration U2 SPEC SFY 0 
26 SPECY_PX Acceleration U2 SPEC SFY 0.05 
27 SPECY_NX Acceleration U2 SPEC SFY -0.05 

 

ID  Load Cases Load Type Load 
Name Function Scale 

Factor 
Eccentricity 

Ratio 

28 SPECX_D Acceleration U1 SPEC SFX_D 0 
29 SPECX_PY_D Acceleration U1 SPEC SFX_D 0.05 
30 SPECX_NY_D Acceleration U1 SPEC SFX_D -0.05 
31 SPECY_D Acceleration U2 SPEC SFY_D 0 
32 SPECY_PX_D Acceleration U2 SPEC SFY_D 0.05 
33 SPECY_NX_D Acceleration U2 SPEC SFY_D -0.05 
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D. Load Combinations for case of corner columns subjected to 100% lateral loads in one 
direction and additional 30% in the perpendicular direction using MRSA procedure. 

 

User Note [5]: 
 

I. Additional 16 Load Cases & 5 Load Combinations are created when “MRSA (100%+30%)” Load 
Combinations option is selected as listed below. 

 

ID Load Combinations 
Load Pattern Multipliers 

Action 
SPECX SPECX_PY SPECX_NY SPECY SPECY_PX SPECY_NX 

EL EL 1 1 1 1 1 1 Envelope 

ID Load Combinations 
Load Pattern Multipliers 

Action 
SPECX_D SPECX_PY_D SPECX_NY_D SPECY_D SPECY_PX_D SPECY_NX_D 

EL_D EL_D 1 1 1 1 1 1 Envelope 

ID Load Combinations 
Load Case Multipliers 

Action 
SPECX SPECX_PY SPECX_NY SPECY SPECY_PX SPECY_NX 

22 MRSA 100XPY+30Y 0 1 0 0.3 0 0 Additive 
23 MRSA  100XNY+30Y 0 0 1 0.3 0 0 Additive 
24 MRSA  100XPY-30Y 0 1 0 -0.3 0 0 Additive 
25 MRSA  100XNY-30Y 0 0 1 -0.3 0 0 Additive 
26 MRSA  -100XPY+30Y 0 -1 0 0.3 0 0 Additive 
27 MRSA  -100XNY+30Y 0 0 -1 0.3 0 0 Additive 
28 MRSA  -100XPY-30Y 0 -1 0 -0.3 0 0 Additive 
29 MRSA  -100XNY-30Y 0 0 -1 -0.3 0 0 Additive 
30 MRSA  30X+100YPX 0.3 0 0 0 1 0 Additive 
31 MRSA  30X+100YNX 0.3 0 0 0 0 1 Additive 
32 MRSA  30X-100YPX -0.3 0 0 0 1 0 Additive 
33 MRSA  30X-100YNX -0.3 0 0 0 0 1 Additive 
34 MRSA  -30X+100YPX 0.3 0 0 0 -1 0 Additive 
35 MRSA  -30X+100YNX 0.3 0 0 0 0 -1 Additive 
36 MRSA  -30X-100YPX -0.3 0 0 0 -1 0 Additive 
37 MRSA  -30X-100YNX -0.3 0 0 0 0 -1 Additive 
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ID Load 
Combinations 

Load Case Multipliers 
Action 

22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 

EL_100+30 EL_100+30 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Envelope 

ID Load Combinations 
Load Multipliers 

Action 
DL LL SL EL_100+30 

SST_LC37 (1.2 + 0.2 SDS)DL + (EL_100+30) + f1*LL + f2*SL (1.2 + 0.2 SDS) f1 f2  Additive 
SST_LC38 (1.2 + 0.2 SDS)DL - (EL_100+30) + f1*LL + f2*SL (1.2 + 0.2 SDS) f1 f2 -  Additive 
SST_LC39 (0.9 - 0.2 SDS) DL + (EL_100+30) (0.9 - 0.2 SDS) 0 0  Additive 
SST_LC40 (0.9 - 0.2 SDS) DL - (EL_100+30) (0.9 - 0.2 SDS) 0 0 -  Additive 
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4.  Change Slab Depths feature provides the functionality to set or modify slab thicknesses in the 
elevation drawings generated using the DXF Elevation feature. The default slab thickness is set to 
6.25 in. and the thickness from bottom of base plate to top of base is set to 18 in. User should 
note that these values are not used for analysis. 

 

5. Turn off Auto Select Design option excludes set of design combinations created by 
ETABS®/SAP2000® used for Member Design as necessary Load Combinations are already created 
in the Create Load Combinations step. 
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2.3 Export Menu 
 

1. PDF Summary Report feature provides the functionality to export a summary of the seven screen 
tabs after connection and frame member design are completed. 

 
2. DXF Frame Elevations option creates DXF files for all Elevation IDs selected with all member 

component and geometry details. 
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2.4 Help Menu 
 

1. About opens up window with Plugin details like version ID, Release date, Support, Patent 
information. 

2. User Guide option opens up this document. 
3. AISC 358s2-16 (Chapter 12) provides quick access to Simpson Strong-Tie Strong Frame Moment 

Connection Chapter 12 in ANSI/AISC 358s2-20. 
4. ESR-2802 provides a link to the latest evaluation report by ICC-ES. 
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Plug-in User Interface 

 

  

= Value auto-populated from SAP2000® / ETABS® structural building model. 

 

= User input. 

 

= Value calculated by Plugin based on user input. 

 

= Value calculated by SAP2000® / ETABS® based on user input. 

 

The Plugin interface consists of seven tabs allocated for different design calculations. The following 
sections explain the working of these design tabs.  
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3.0 Assigning Yield-Links® to Lateral Force Resisting Frames 
 

Step 1: Select all lateral force resisting frames where Yield-Link® moment connections are desired. Note 
that a minimum of 2 W-shape columns and 1 W-Shape connecting beam is required to be selected to 
constitute a frame. Note that any moment frames are grouped together, should have the group name 
start with either “YL*”, “GL*” or “MF*” for compatibility with this Plugin. 

 

 

 

Step 2: Select “myYieldLinkConnection” plugin available under the Tools menu dropdown. 
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Step 3: Input project information from File Menu of Plugin interface. 

 

Step 4: Input material properties & welding preferences. 
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Step 5: Input Seismic Design Parameters 

 

Step 6: Set Allowable DCR Limits 
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Step 7: Create Load Combinations 

 

Currently, the ETABS® API limits the modification of lateral load parameters such as direction, eccentricity 
and site class. Hence, user is required to manually enter this information. See Appendix A for alternative 
approach. User should verify the building weight and base shear (Strength Check and Drift Check) 
calculated by ETABS®. 

 

Step 8: From Initial Link Selection Tab, select Yield-Link® size for each connection and check boxes where 
moment connections are desired. Unchecked box will assign a pinned connection. User can interactively 
select beam and column sections from Plugin interface. (User Note: Yield-Link® sizes are selected such 
that all initial checks as explained in the next section are satisfied.) 

Step 9: Click on “Assign K” button on the bottom to assign Yield-Links® to all selected frames where 
moment connections are desired. 
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Step 10: Once Yield-Links® are assigned to the frames, click on “Run Analysis” button to analyze the 
structure. (User Note: Make sure all external loads are applied to the model before clicking the Run 
Analysis option). 
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Step 11: Check that all strength and drift requirements are satisfied. If not, go to Initial Link Selection tab 
and change necessary input. Reiterate using Assign K and Run Analysis again. Once all strength and drift 
DCRs are satisfied, proceed to step 10. 

Step 12: Deselect the design load combinations created by ETABS® or SAP2000® using the “Turn Off Auto 
Select Design” feature under the Options Menu. 

 

Step 13: Go to Beam Design Tab and click Member Design option at the bottom. Selected Beams and 
Columns will be designed per code requirements. 

 

Step 14: Export a detailed report PDF for any member by right clicking on the unique ID and selecting 
detailed report. 

Step 15: Export a PDF summary of all seven design tabs. 

Step 16: Set/modify slab thicknesses and export DXF Elevations of the selected frames where Yield-Link® 
moment connections are designed. 
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Plug-in User Interface 

 

 

= Action buttons as explained below. 
 

1. Assign K feature will assign a rotational spring value (calculated from Yield-Link® and beam 
properties) to beams where Yield-Link® moment connections are desired. 

2. Run Analysis will analyze the model using user assigned external loads, seismic design parameters 
as selected in step 5 and load combinations created in step 7. 

3. Refresh button will reset design values and input to reflect any changes in the 3D model. 
4. Member Design will design the Beams and Columns per Load Combinations created in step 7. See 

User Note 6. 
5. Close button will close the Plugin interface and exit the application. 

 

User Note [6]:  

Following design preferences are required to be defined before design of members. 

I. Framing Type = OMF  

Since plastic hinging occurs in the yield-links and not in the beam, the beam can be analyzed as OMF. 

II. Analysis Method = Direct Analysis 
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Direct Analysis Method described in AISC 360, Chapter C is the default analysis option used to 
check/design steel members as it offers the following advantages: 

a. Accurately model frame behavior. 
b. Factor loads (LRFD or ASD) 
c. Second-order effects. (including P-  and P-  effects) 
d. Geometric imperfections. (Use of Notional Loads) 
e. Stiffness reduction due to inelasticity (including effect of residual stresses) 
f. Effective column length, K = 1 for member design. 

 
III. Stiffness Reduction Method = Tau-b Variable 

Refer Chapter C2.3, AISC 360 for more information regarding adjustment to stiffness. User may use “Tau-
b Fixed” option by changing the coefficient of Notional Load Patterns NLX and NLY from 0.002 to 0.003. 
(Chapter C2.3 (c), AISC 360-16) 
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4.0 Additional Features 
 

 

1. Filter using Elevation/Story ID: 

 

2. Right click on any Input Field to see additional options as shown: 
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“APPLY value to this LEVEL at current ELEVATION” or “APPLY value to ALL at current ELEVATION” 

 

 

3. Save & Load Input Files in XML format: 
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4. View Detailed Calculation Report PDF by Right Clicking any Unique Member ID: 
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5.0 Yield-Link® Plugin Output Tabs 

 

 

5.1 Initial Link Selection 

 

Size your moment frame beams/columns similar to your other connection design (i.e. RBS etc.) 

1. Elevation ID: Structural modeling in SAP2000® & ETABS® is based on a grid system. The 
elevation ID gives information regarding the elevation plane on which the selected frame is 
located. 

2. Grid ID: This feature shows the grid located on the left node of the selected beam. 
3. Story: This column provides details regarding the story on which the selected beam is located.  
4. Beam Unique Name: SAP2000® & ETABS® assigns a unique ID for every structural element. 
5. Beam Size: Displays the structural shape assign to the corresponding beam element. 
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6. Yield-Link® Size: User Input based on the frame geometry, load demand and member sizes. 
See Table 2 below for current Yield-Link® offerings. 
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Table 2: Yield-Link Geometry & Design Information 

 

 

Yield-Link®  
ID[1] 

Yield Link® Geometry Design Information 
BRP       
ID 

Spacer 
Plate      

ID tstem tflange byield Lyield Llink bflange hflange 
Py_link Keff Min. Max. 
kips kip/in. Beam Depth 

YL4-2 

1/2" 

7/8" 

2" 

7" 

1'-6 5/8" 

6-1/4" 

5-3/4" 

50.0 2970 

W12 W18 

BRP4C SP4C YL4-2.5 2.5" 62.5 3468 
YL4-3 3" 6-1/2" 75.0 3960 
YL4-2.25 2.25" 

7" 
56.25 3337 

BRP4A 

SP4 
YL4-2.875 2.875" 71.88 3953 
YL4-3.5 3.5" 

1'-9 3/8" 8" 
87.50 4460 

BRP4B YL4-3.75 3.75" 93.75 4651 
YL4-4 4" 100.00 4831 
YL4-2.25-10 

13/16" 

2.25" 

10" 

1'-9 9/16" 7" 
56.25 2554 

W16 W27 

BRP4A-
10 

SP4-10 
YL4-2.875-10 2.875" 71.88 3077 
YL4-3.5-10 3.5" 

2'-5/16" 8" 
87.50 3529 

BRP4B-
10 YL4-3.75-10 3.75" 93.75 3701 

YL4-4-10 4" 100.00 3865 
YL6-2.5 

3/4" 1-1/4" 

2.5" 

10" 2'-3 1/2" 

6-1/2" 

9-1/4" 

93.75 3426 

W16 W27 

BRP6D SP6D 
YL6-3 3" 

8" 
112.50 4149 

BRP6A 

SP6 

YL6-3.5 3.5" 131.25 4564 
YL6-4 4" 150.00 4933 
YL6-4.5 4.5" 

10" 
168.75 5801 

BRP6B 
YL6-5 5" 187.50 6167 
YL6-5.5 5.5" 

12" 
206.25 7037 

BRP6C 
YL6-6 6" 225.00 7400 
YL6-3-13 3" 

13" 2'-6 1/2" 

8" 
112.50 3484 

W24 W36 

BRP6A-
13 

SP6-13 

YL6-3.5-13 3.5" 131.25 3868 
YL6-4-13 4" 150.00 4216 
YL6-4.5-13 4.5" 

10" 
168.75 4925 BRP6B-

13 YL6-5-13 5" 187.50 5270 
YL6-5.5-13 5.5" 

12" 
206.25 5981 BRP6C-

13 YL6-6-13 6" 225.00 6324 
YL8-4 

1" 1-
13/16" 

4" 

13" 

2'-7 1/16" 9" 

10-3/4" 

200.00 6034 

W24 W36 

BRP8A 

SP8 
YL8-4.5 4.5" 225.00 6524 
YL8-5 5" 

2'-10 
7/16" 12" 

250.00 7698 
BRP8B YL8-5.5 5.5" 275.00 8213 

YL8-6 6" 300.00 8698 
YL8-4-15 4" 

15" 

2'-9 1/16" 9" 
200.00 5465 

W24 W36 

BRP8A-
15 

SP8-15 
YL8-4.5-15 4.5" 225.00 5931 
YL8-5-15 5" 

3'-7/16" 12" 
250.00 6959 

BRP8B-
15 YL8-5.5-15 5.5" 275.00 7446 

YL8-6-15 6" 300.00 7908 
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7. K_rot: Rotational Stiffness (kip-in./rad) associated with the moment connection calculated 
per Step 11.1, Chapter 12 of ANSI/AISC 358s2-20. 

8. I_End Column Size: Shows the steel structural shape assigned to the column on the left side 
of the selected beam. 

9. J_End Column Size: Shows the steel structural shape assigned to the column on the right side 
of the selected beam. 

10. Assign Link at I_End: User input corresponding to the moment connection desired at left end 
of beam. If box is unchecked, a pinned connection with K_rot=0 (kip-in./rad) is assigned to 
I_End of the beam. 

11. Assign Link at J_End: User input corresponding to the moment connection desired at right 
end of beam. If box is unchecked, a pinned connection with K_rot=0 (kip-in./rad) is assigned 
to J_End of the beam. 

12. Beam flange thickness, tbf check: Refer ANSI/AISC 358s2-20 Chapter 12.3.1 (3) 
13. Width of Yield-Link® reduced region, bf check: Refer Annex A, EQ. A-3, ICC-ES ESR-2802 or 

Chapter 12, EQ. 12.9-3, ANSI/AISC 358s2-20. 
14. Minimum yielding length, Lyield check: Refer Chapter 12, EQ. 12.9-4, ANSI/AISC 358s2-20. 
15. PZ DCR I_End column: Panel zone check for the column at left end of beam due to demand 

load from axial force in Yield-Link® calculated per J10-9 or J10-10, AISC Steel Construction 
Manual, 14th Edition. 

16. PZ DCR J_End column: Panel zone check for the column at right end of beam due to demand 
load from axial force in Yield-Link® calculated per J10-9 or J10-10, AISC Steel Construction 
Manual, 14th Edition. 

17. Slope Ratio: Plugin will auto-calculate a beam slope ratio based on difference in vertical 
distance per foot if the beam is modeled to have a slope. For example, if the beam is modeled 
to have a slope of 0.25” per foot, slope ratio is calculated as 0.25/12 = 0.021. 
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5.2 Beam & Link Check 
 

 

Columns 1-6 are explained in Initial Link Selection Tab details. 

7. BRP Size: A buckling restraint plate is bolted on top of the spacers and yield-link as a part of 
the moment connection. BRP Size depends on the Yield-Link® geometry as shown in Table 1. 

8. Mu_max: Maximum moment calculated by ETABS® at beam ends using SST_LC 1-7, SST_LC 9-
22 & SST_LC 25-28 for link strength design check. 

9. Beam flange thickness, tbf DCR: Refer calculation of thickness of the Yield-Link flange, tflange, 
required to prevent prying action per EQ. 12.9-10, Chapter 12 of ANSI/AISC 358s2-20. 

10. Link Strength DCR: This value is determined by taking a ratio of axial demand load on the link, 
Pu_link and the link axial capacity at yield, Py_link multiplied by a safety factor,  of 0.9 (User Note: 
See Table 1 for link capacity, Py_link) 

11. Minimum yielding length, Lyield check: Refer Chapter 12, EQ. 12.9-4, ANSI/AISC 358s2-20. 
12. BRP thickness, t_BRP DCR: Determine the minimum thickness of the Buckling Restraint 

Plate (BRP) to prevent link stem buckling during compression of the link stem per EQ. 12.9-
13, Chapter 12 of ANSI/AISC 358s2-20 or EQ A-20, ICC-ES ESR-2802. 

13. BRP Bolt Size, BRP_Bolt DCR: Determine the BRP bolt size per EQ A-28, ESR 2802. 
14. Link Slip DCR: Determine Yield-Link stem-to-beam flange connection slip, per AISC 360-16, 

EQ J3.4 (  = 0.3)  
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5.3 Column Check 
 

 

 

Columns 1-5 are explained in Initial Link Selection Tab details. 

6. Yield-Link® @Left Side: User Input based on the frame geometry, load demand and member 
sizes from Initial Link Selection tab. 

7. Yield-Link® @Right Side: User Input based on the frame geometry, load demand and member 
sizes from Initial Link Selection tab. 

8. Column Pu (kips): This value is determined as maximum column axial force from SST_LC 1-7, 
SST_LC 9-22 & SST_LC 33-36 for standard “ELF” or “MRSA” procedure and SST_LC1-7, SST_LC 
9-22 & SST_LC 37-40 for orthogonal load combinations when structural irregularities are 
present.  

9. V_bm Gravity (kips): This value is determined as maximum shear force in beam due to gravity 
loads from SST_LC 8. 

10. Stiffener Provided: User input based on column flange and web strength for concentrated 
forces. If capacity less than demand load, provide Stiffener. 

11. Doubler Plate Provided: If capacity less than demand load, provide Doubler Plate. User should 
note that it is sometimes more economical to increase column size/weight by 70-100 plf. than 
welding on a doubler plate. 
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12. Stiffener Required: (Yes/No) This value is auto-calculated by Plugin based on the demand 

loads exerted from link axial forces. If stiffener is required, column 10 (stiffener provided) is 
default to yes. 

13. Minimum Stiffener Thickness (in): This value is auto-calculated by Plugin based on whether 
a stiffener is required or not in order to satisfy the design DCR. Minimum stiffener thickness 
cannot be less than 3/8”. 

14. Minimum Doubler Thickness (in): This value is auto-calculated by Plugin based on whether a 
doubler plate is required or not in order to satisfy the design DCR. If doubler plate is required, 
column 11 (doubler plate provided) is default to yes. 

15. Strong Column – Weak Beam Check, SCWB DCR: Refer Section 4.1.5 (2a), ICC-ES ESR-2802. 
16. Column Panel Zone Check: Panel zone check for the column due to demand loads from axial 

force in Yield-Link® calculated per J10-9 or J10-10, AISC Steel Construction Manual, 14th 
Edition. 

17. Column Flange Check: Determine the minimum column flange thickness for flexural yielding 
per EQ. A-41 of ICC-ES ESR-2802 or EQ. 12.9-38, Chapter 12 of ANSI/AISC 358s2-20. 
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5.4 Shear Tab Check 
 

 

Columns 1-6 are explained in Initial Link Selection Tab details. 

7. Axial, Pu (kips): Maximum axial force in beam per Overstrength Load Combinations (SST_LC 
33-36) from SAP2000® / ETABS® output. User has the option to overwrite this value if 
different.  

 

User Note [7]:  

i. When rigid/semi-rigid diaphragms are used, axial force in beam is conservatively 
approximated using column shear at the story above and below the beam as explained 
below. 

ii. Column shear is calculated per Overstrength Load Combinations (SST_LC 31-34/SST_LC 
35-38 per type of analytical procedure). 
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CASE 1: Roof level 

 

 P1 = V1BOT     P4 = V3BOT x   

 P2 = V2BOT x      P5 = V3BOT x   

 P3 = V2BOT x      P6 = V4BOT 

 

 

CASE 2: Mid-floor level 

 

 P1 = (V1BOT – V1TOP )    P4 = (V3BOT – V3TOP ) x   

 P2 = (V2BOT – V2TOP ) x     P5 = (V3BOT – V3TOP ) x   

 P3 = (V2BOT – V2TOP ) x     P6 = (V4BOT – V4TOP ) 
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8. Shear, Vg_LC08 (kips): Total shear demand due to gravity load combination, SST_LC08 per 
Table 1.1 of this guide. It takes into account load combination, 1.2DL + f1*L+0.2*S per Vgravity 
component from EQ. 12.9-34, ANSI/AISC 358s2-20. User has the option to overwrite this value 
if different. 

9. Shear, Vu (kips): Total shear demand (Gravity + Seismic) on the beam and beam web-to-
column flange connection, Vu per Chapter 12, EQ 12.9-34 of ANSI/AISC 358s2-20. 

10. Shear, Vg_LC01-07 (kips): Total shear demand due to gravity load combinations, SST_LC01 to 
SST_LC07 per Table 1.1 of this guide for cases where higher gravity loads are anticipated. User 
has the option to overwrite this value if different. 

11. No. of Vertical Bolts: Value defined per shear plate geometry using Table 2. 
12. No. of Horizontal Bolts: User input based on shear tab design. 
13. Bolt Size: User input based on shear tab design. 
14. Bolt Type: User input based on shear tab design. 
15. Shear Plate Thickness: User input based on shear tab design. 
16. No. of Shear Plates: User input based on number of shear plates used in design. 
17. Fillet Weld Size (in.): Weld at the shear plate to column flange is sized to develop the plate in 

shear. For double sided fillet welds, the minimum leg size is calculated as follows per Chapter 
12, Step 15.4 of ANSI/AISC 358s2-20 (rounded up to the nearest 16ths of an inch.) 
 

Fillet weld size = 5/8 * Shear Plate Thickness 
 

18. Beam Web DCR: Check strength of beam web for bolt bearing, tearout and block shear per 
Section J3.10 and J4.3. of ANSI/AISC 360-16. 

19. Shear Plate Geometry Check: Shear Plate dimension should satisfy edge distance & bolt 
spacing requirements and allow the beam to fit between the link flanges. 

20. Shear Plate DCR: Check strength of Shear Plate for yielding, rupture, bolt bearing, tearout 
and block shear per, Section J3.10 and J4.3 of ANSI/AISC 360-16. 

21. Bolt DCR: Check shear strength of bolt per ANSI/AISC 360-16, EQ. J3-1. 
22. Fillet Weld DCR: Check strength of fillet weld against demand load, Vu_bm (kip). 
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Table 3: Sample Shear Plate Bolt Details 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Beam 
Size 

Hole Dia. 
(in.) n_Vbolts S_vert 

(in.) 
S_horz 

(in.) 
Lv_sp 
(in.) 

Lh_sp 
(in.) 

L_slotH 
(in.) 

W12 

0.9375 
3 

2.1875 

2.75 

1.125 

1.75 

1.5 W14 2.750 
W16 2.625 
W18 3.250 
W21 5 2.375 1.875 W24 2.750 
W27 

1.0625 
7 2.3125 

1.25 
2.375 W30 2.750 

W33 9 2.500 2.875 W36 2.875 
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5.5 Drift Summary 
 

 

 

Columns 1-8 are explained in Initial Link Selection Tab details. 

9. Node ID @Left End: Value used to determine story displacement after running analysis. 
10. Node ID Below: Value used to determine story displacement after running analysis. User can 

modify this value to enter correct node ID at bottom if Column is divided into 2 or more parts. 
11. Seismic Delta_x (in.): Design story drift,  is calculated as the difference of top and bottom story 

deflections times the deflection amplification factor, Cd. The deflection is calculated using EQ. 12.8 
15 of ASCE/SEI 7-16. 

12. Wind Delta_x (in.): Wind drift is calculated using SST_LC 23-24 as explained in Section 2.2 (3) of 
the User Guide. 

13. Story Height (in.): Value auto-populated from ETABS® per selected story. User can modify this 
value to enter the correct story height if Column is divided into 2 or more parts. 

14. Allowable Seismic Drift (in.):  Value calculated per ASCE/SEI 7-16, Table 12.12-1 and defined as 
explained in section 2.2 (2) of the User Guide. 

15. Allowable Wind Drift (in.):  Value calculated per equation defined as explained in section 2.2 (2) 
of the User Guide. 

16. Seismic Drift DCR: Check the design story drift value (Column 11) with the allowable seismic drift 
(Column 14) to determine Seismic Drift DCR. 

17. Wind Drift DCR: Check the wind drift (Column 12) value with the allowable wind drift (Column 15) 
to determine Wind Drift DCR. 

 

06/13/2022 PCS-0002 Page 113 of 244



 

 Yield-Link® Connection ETABS®/SAP2000® Plugin User Guide  Page 46 of 52 

5.6 Beam Design 

 

Columns 1-6 are explained in Initial Link Selection Tab details. 

7. Pr_link (kips): Probable maximum tensile strength of Yield-Link calculated per EQ. 12.9-6, Chapter 
12 of ANSI/AISC 358s2-20. 

8. Mpr_link (kip-in.): Probable maximum moment capacity of Yield-Link calculated per EQ. 12.9-28, 
Chapter 12 of ANSI/AISC 358s2-20. 

9. Mu_Omega (kip-in.): This value is determined as maximum column moment from SST_LC 1-22, & 
SST_LC 33-36. 

10. Mu_Omega/Mpr_link: Ratio of values from columns 8 and 9. 
11. Mu Adjustment Factor: This value is calculated by taking the reciprocal of the ratio in column 10. 
12. Axial DCR: Component of total demand over capacity ratio contributed by the axial force in the 

beam as calculated by ETABS® or SAP2000®. 
13. B-major DCR: Component of total demand over capacity ratio contributed by bending along the 

major axis of the beam as calculated by ETABS® or SAP2000®. 
14. B-minor DCR: Component of total demand over capacity ratio contributed by bending along the 

minor axis of the beam as calculated by ETABS® or SAP2000®. 
15. PMM DCR: Sum of axial and bending along major and minor axes demand over capacity ratios as 

calculated by ETABS® or SAP2000®. 
16. Adjusted B-major DCR: This value is calculated by taking the product of Mu adjustment Factor 

(Column 11) and B-major DCR (Column 13). Beam is designed by taking into account the moment 
capacity of the Yield-Link® as Mu cannot exceed Mpr_link. If Mu is less than Mpr_link, Mu is 
factored up to match Mpr_link for beam flexural design. If Mu is greater than Mpr_link, then Mu 
is factored down to Mpr_link for beam flexural design. 

17. Total DCR: Sum of axial and bending along adjusted major axis and minor axis demand over 
capacity ratios as calculated by ETABS® or SAP2000®. 
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5.7 Column Design 
 

 

Columns 1-5 are explained in Column Check Tab details. 

6. Mu_Top (kip-in.): Absolute maximum moment demand from elastic analysis at top of column 
calculated using load combinations per Table 1.1 & 1.2. 

7. Mu_Bottom (kip-in.): Absolute maximum moment demand from elastic analysis at bottom of 
column calculated using load combinations per Table 1.1 & 1.2. 

8. Mu_Omega (kip-in.): This value is calculated as the maximum of Mu_Top and Mu_Bottom. 
9. Pu_Omega (kip): Absolute maximum axial load demand from elastic analysis in column calculated 

using load combinations per Table 1.1 & 1.2. 
10. Bracing at Beam Bottom Flange (Yes/No): Provide lateral bracing of columns in accordance with 

Chapter 12, Section 12.3.2 (7) of ANSI/AISC 358s2-20. Refer column 17 below. 
11. bf/2tf check: Limiting width-to-thickness ratio for unstiffened elements subjected to compression 

per Table D1.1, ANSI/AISC 341-16. (Applicable only at story 1 of fixed base system per Chapter 12, 
Section 12.3.2 (6a) of ANSI/AISC 358s2-20) 

12. h/tw check: Limiting width-to-thickness ratio for stiffened elements subjected to compression per 
Table D1.1 of ANSI/AISC 341-16. (Applicable only at story 1 of fixed base system per Chapter 12, 
Section 12.3.2 (6a) of ANSI/AISC 358s2-20) 

13. Axial DCR: Component of total demand over capacity ratio contributed by the axial force 
(calculated from Overstrength Load Combinations) in the column as designed by ETABS® or 
SAP2000®. 
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14. B-major DCR: Component of total demand over capacity ratio contributed by bending along the 
major axis of the column (calculated from Overstrength Load Combinations) as designed by ETABS® 
or SAP2000®. 

15. B-minor DCR: Component of total demand over capacity ratio contributed by bending along the 
minor axis of the column (calculated from Overstrength Load Combinations) as designed by ETABS® 
or SAP2000®. 

16. PMM DCR: Sum of axial and bending along major and minor axes demand over capacity ratios as 
calculated by ETABS® or SAP2000®.  

17. Adjusted B-major DCR: Depending upon the location of Mu_Omega and column bracing at beam 
bottom flange, the major bending (B-Major) DCR can be adjusted as follows: 
  

Column 
Design 

Case 

Mu_Top < Mu_Bottom 
Mu_Top > = Mu_Bottom 

Column Bracing at Beam Bottom Flange? 
NO YES 

Adjusted B-
Major DCR B-Major DCR x 1 B-Major DCR x 1 B-Major DCR x  

 

User Note [8]:  

Sx is the elastic section modulus (in3) and Zx is the plastic section modulus (in3) of the column section. 

18. Total DCR: Sum of axial and bending along adjusted major axis and minor axis demand over 
capacity ratios as calculated by ETABS® or SAP2000®. 
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5.8 Weld Summary 
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Columns 1-5 are explained in Column Design Tab details. 

6. No. Left ST: Number of shear plates used on left side of column per input from Shear Tab Check.  
7. Left ST Thk (in.): Thickness of shear plates on left side of column per input from Shear Tab Check. 
8. No. Right ST: Number of shear plates used on right side of column per input from Shear Tab Check.  
9. Right ST Thk (in.): Thickness of shear tab on right side of column per user input from Shear Tab 

Check. 
10. Left ST Fillet Weld W1A (in.): Thickness of weld connecting left shear plate to col. flange per design. 
11. N_Sides of Fillet W1A: Number of sides of weld connecting left shear plate to column flange. 
12. Left ST PJP Weld W1A (in.): Thickness of weld connecting left shear plate to col. flange per design. 

Applies for the field welded shear plate only if No. of Left ST = 2. 
13. N_sides of PJP W1A: Number of sides of weld connecting left shear plate to column flange. Applies 

for the field welded shear plate only if No. of Left ST = 2. 
14. Right ST Fillet Weld W1B (in.): Thickness of weld connecting right shear plate to column flange. 
15. N_Sides of Fillet W1B: Number of sides of weld connecting right shear plate to column flange. 
16. Right ST PJP Weld W1B (in.): Thickness of weld connecting right shear plate to col. flange per 

design. Applies for the field welded shear plate only if No. of Right ST = 2. 
17. N_sides of PJP W1B: Number of sides of weld connecting right shear plate to column flange. 

Applies for the field welded shear plate only if No. of Right ST = 2. 
18. STP Thk (in.): Thickness of Stiffener Plate per design from Column Check. 
19. DP Thk (in.): Thickness of Doubler Plate per design from Column Check. 
20. STP to Col. Web W2 (in.): Thickness of weld connecting stiffener plate to column web per design. 
21. N_Sides of W2: Number of sides of weld connecting stiffener plate to column web. 
22. STP to Col. Flg. W3 (in.): Thickness of weld connecting stiffener plate to column flange per design. 
23. N_Sides of W3: Number of sides of weld connecting stiffener plate to column flange. 
24. DP to Col. Web W4 (in.): Thickness of weld connecting doubler plate to column web per design. 
25. N_Sides of W4: Number of sides of weld connecting doubler plate to column web. 
26. Plug Weld Dia. W4A (in.): Diameter of plug welds used to connect doubler plate to column web. 
27. Plug Weld Depth W4A (in.): Depth of plug welds used to connect doubler plate to column web. 
28. DP to Col. Flg. W5 (in.): Thickness of weld connecting doubler plate to column flange per design. 
29. N_Sides of W5: Number of sides of weld connecting doubler plate to column flange per design. 
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AAppendix A: Define Load Patterns using ETABS® .e2k Text File  
 

Step 1: Export ETABS® Model as .e2k Text File. 
 

 

Step 2: Using Plugin User Interface, define design parameters as explained in section 2.2 (1) 

Step 3: Select the exported .e2k Text File using “Create/Modify Load Pattern in .e2k file” feature under 
Options Menu. 

 

Step 4: Import modified .e2k text file and save updated ETABS® model. 
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Step 5: Create Load Cases & Combinations as explained in section 2.2 (3). Make sure to check the box for 
“Keep existing Load Patterns” to save load patterns created using the Modify.e2k file feature. 
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Yield-Link Moment Connection  

Design in RAM Structural Systems v 17.03 

Version 1.0 

Date: 3/25/2022 
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2.6 Column Panel Zone Check ......................................................................................................................... 12 

2.7 BRP, Beam Flange Thickness, BRP bolt, Beam Flange geometry and net section check .......................... 13 

2.8 Column Flange Width and Minimum Column Flange for Flexural Yielding check .................................... 13 

2.9 Shear Plate Check ...................................................................................................................................... 14 

2.10 Collector and Chore Forces Check for Shear Plate Design: ..................................................................... 16 
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 1.0 Yield-Link Moment Connection Input: 
 

1.1. Yield-Link Moment Connection assignment under the “Analysis Module” 
 
 Yield-Link assignment to a beam-to-column assignment is under the Analysis Module in RAM.  Under 
the Assign Beams, Frame Beam Connection Types, the user can find the user menu for Yield-Link Assignment. 
 

 
 

 

 

 Users can start the assignment by 
assigning a default set of Links to each beam type 
based on the nominal beam size.  The user can 
then modify each connection by applying a specific 
link to the beam. 
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1.2. Shear plate assignment under Steel Seismic Provisions Module 
 

 Yield-Link shear plate parameters can be set under the Steel Standard Design Module in RAM.  The 
user can set the shear tab thickness, bolt diameter etc. and apply the requirement to all the Yield-Link shear 
plate design. 

 

 

In addition, user can assign specific shear plate connection properties to each connection by right clicking on 
connection icon to bring up the Joint View/Update after connection design 
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2.0 Yield-Link Moment Connection Output: 
2.1. Story Drift Check 
 
 Similar to the all other lateral system design for buildings.  Story Drift check for RAM Structural Systems 
can be check by viewing the Story Displacements under the Analysis Module Reports Tab. 
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An example of the displacements at the center of mass for each of the drift load cases is shown above.  

Please note to calculate the story drift, one would need to subtract the current story displacement from the 
story above (i.e. in the X-direction, the drift at the 2nd and 1st levels for load case E5 are): 
 
 Delta_xe (2nd Level) =1.64134” - 0.99587” =0.64547” 

  Delta_xe (1st Level) = 0.99587” – 0” (base) = 0.99587” 
 
 If the story height is 14’-0” for both levels, and the allowable drift is 2% and Cd=5.5 for SMF, then the 
allowable drift will be Delta_allow=14’-0” x 0.02 / 5.5 = 0.61091”. 
 Since story drift at each level is more than the allowable drift.  Then drift check is not adequate and 
the user will need to upsize Yield-Link, beam or column until the drift limit is met.  This check will need to be 
done for all the drift load combinations and in each direction of the building (X and Y directions). 
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2.2 Link Strength Check 
 
Link strength check in RAM is under the Steel Standard Provision module. 
 

 
 
Once the connection design is completed, users can view all the results on the screen as shown in the 

figure above.  In addition, users can also view individual connections by clicking on a join symbol to see detailed 
results.  Joint Check PDF shown on the next page shows the Yield-Link strength to demand ratio.   
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2.3 Column Stiffeners Check: 
 
 Stiffener check in RAM is under the Steel Standard Provision Connection Design.  
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2.4 Beam Check for Omega Forces and to Develop Connection Capacity (Mpr) 
 

 Yield-Link Moment Connection beam design in RAM is under the Steel Seismic Provisions module.  
Once the member design is done, member code check status for all the beams can be seen graphically as show 
below (green means OK). 

 

 
 

 In addition, the user can click on the individual members and bring up a screen to see detailed results. 
The user can then view a detailed PDF output of the beam design (as shown in the next page) 

 

 
 

 Please note, beam design for Yield-Link uses Omega/Overstrength load combinations. 
Making sure the beam can develop the link capacity (Mpr) is shown on page 2/2 of the output. 
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2.5. Column Check for Omega Axial + Moment 
 

 Similar to the beam design, column design for the Yield-Link Moment Connection is performed under 
the Steel Seismic Provision Module in RAM.  Yield-Link Moment Connection column design requires the use 
Omega/Overstrength load combos for the Axial + Moment design check.  This is shown on page 2/2 of the PDF 
output. 
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2.6 Column Panel Zone Check 
 

 Yield-Link Moment Connection column panel zone check in RAM is performed under the Steel Seismic 
Provision Module.  Output below shows the panel zone check perform in RAM.  When the column web alone 
is not adequate, doubler plate thickness and welding is also shown in the calculation output. 
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2.7 BRP, Beam Flange Thickness, BRP bolt, Beam Flange geometry and net section check 
 

 Yield-Link Moment Connection check in RAM is performed under the Steel Seismic Provision module.  
Output below shows the various checks done in RAM under the Seismic Provisions Joint Code Check. 

 

 
 

2.8 Column Flange Width and Minimum Column Flange for Flexural Yielding check 
 

 Yield-Link Moment Connection check in RAM is performed under the Steel Seismic Provision Module.  
Output below shows the column flange checks done in RAM under the Seismic Provisions Joint Code Check. 
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2.9 Shear Plate Check 
 

 Yield-Link Moment Connection shear plate check in RAM is performed under the Steel Seismic 
Provision Module.  Seismic Provisions Joint Code Check output shows the shear plate connection design in detail 
as shown in the output below.  Please note, all the failure modes as noted in the Yield-Link Moment Connection 
Excel Tool and ETABS/SAP2000 plugin is also done in RAM. 
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2.10 Collector and Chore Forces Check for Shear Plate Design: 
 
 Since there is no user input for collector/chore forces in RAM for connection design.  The user can use 
the Yield-Link Moment Connection Excel Tool to design/check the YL shear plate connection.  User will need 
to input the frame geometry, member sizes, link sizes and loading for each frame and use Step 4 in the YL Excel 
Tool to check/design the shear plate.  Figures below shows a 2 story x 2 bay frame elevation from RAM and 
the input screen from the Yield-Link Moment Connection Excel Tool for Step 4.  Please note that the user can 
overwrite column I in the Excel sheet (Pu_sp) with their own calculated Collector/Chore axial forces.  To finish 
the shear plate design the user can adjust the values in columns N thru R until all the DCR checks are adequate.   
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W12X W14X W16X W18X W21X W24X W27X W30X W33X W36X
YL4-2 30 34 36 35 - - - - - -

YL4-2.5 30 34 36 35 - - - - - -
YL4-3 30 34 36 50 - - - - - -

YL4-2.25 30 34 36 50 - - - - - -
YL4-2.875 40 34 36 50 - - - - - -
YL4-3.5 40 43 67 50 - - - - - -
YL4-3.75 40 43 67 71 - - - - - -

YL4-4 40 43 67 76 - - - - - -
YL4-2.25-10 - - - - 44 55 84 - - -
YL4-2.875-10 - - - - 48 55 84 - - -
YL4-3.5-10 - - - - 48 68 84 - - -
YL4-3.75-10 - - - - 48 68 84 - - -

YL4-4-10 - - - - 48 68 84 - - -
YL6-2.5 - - 36 50 44 55 84 - - -
YL6-3 - - 67 50 48 68 84 - - -

YL6-3.5 - - 67 76 48 68 84 - - -
YL6-4 - - 67 76 68 68 84 - - -

YL6-4.5 - - 67 76 101 104 84 - - -
YL6-5 - - 67 76 101 104 84 - - -

YL6-5.5 - - 67 76 101 104 84 - - -
YL6-6 - - 77 76 101 104 146 - - -

YL6-3-13 - - - - - - - 90 118 135
YL6-3.5-13 - - - - - - - 90 118 135
YL6-4-13 - - - - - - - 90 118 135

YL6-4.5-13 - - - - - - - 90 118 135
YL6-5-13 - - - - - - - 90 118 135

YL6-5.5-13 - - - - - - - 90 118 135
YL6-6-13 - - - - - - - 90 118 135

YL8-4 - - - - - 68 84 90 118 135
YL8-4.5 - - - - - 84 84 90 118 135
YL8-5 - - - - - 104 84 90 118 135

YL8-5.5 - - - - - 104 94 99 118 135
YL8-6 - - - - - 104 146 108 118 135

YL8-4-15 - - - - - - - 90 118 135
YL8-4.5-15 - - - - - - - 90 118 135
YL8-5-15 - - - - - - - 90 118 135

YL8-5.5-15 - - - - - - - 99 118 135
YL8-6-15 - - - - - - - 108 118 135

Initial Target Beam Size for YL Connection
Link Model 
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W8X W10X W12X W14X W16X W18X W21X W24X W27X W30X W33X W36X
YL4-2 31 33 30 34 36 40 44 55 84 90 118 135

YL4-2.5 35 39 40 38 40 40 50 55 84 90 118 135
YL4-3 35 39 40 38 45 46 50 62 84 90 118 135

YL4-2.25 31 33 40 34 40 50 48 55 84 90 118 135
YL4-2.875 35 39 40 38 40 50 55 55 84 90 118 135
YL4-3.5 40 39 45 43 67 50 55 68 84 90 118 135

YL4-3.75 40 45 45 48 67 50 62 68 84 90 118 135
YL4-4 40 45 45 48 67 55 62 68 84 90 118 135

YL4-2.25-10 31 33 40 34 40 50 48 55 84 90 118 135
YL4-2.875-10 35 39 40 38 40 50 55 55 84 90 118 135
YL4-3.5-10 40 39 45 43 67 50 55 68 84 90 118 135

YL4-3.75-10 40 45 45 48 67 50 62 68 84 90 118 135
YL4-4-10 40 45 45 48 67 55 62 68 84 90 118 135
YL6-2.5 48 54 58 53 57 60 68 76 84 90 118 135
YL6-3 - 60 72 68 77 65 73 84 94 99 118 135

YL6-3.5 - 68 79 74 77 71 83 84 94 108 118 135
YL6-4 - - 79 74 89 86 101 94 102 116 130 135

YL6-4.5 - - 87 82 89 97 101 117 102 116 130 135
YL6-5 - - 96 99 89 97 111 117 114 124 130 150

YL6-5.5 - - 96 109 100 106 111 117 114 124 141 150
YL6-6 - - 96 109 - 106 122 131 129 132 141 150

YL6-3-13 - 60 72 68 77 65 73 84 94 99 118 135
YL6-3.5-13 - 68 79 74 77 71 83 84 94 108 118 135
YL6-4-13 - - 79 74 89 86 101 94 102 116 130 135

YL6-4.5-13 - - 87 82 89 97 101 117 102 116 130 135
YL6-5-13 - - 96 99 89 97 111 117 114 124 130 150

YL6-5.5-13 - - 96 109 100 106 111 117 114 124 141 150
YL6-6-13 - - 96 109 - 106 122 131 129 132 141 150

YL8-4 - - 106 109 100 106 122 103 129 132 141 150
YL8-4.5 - - 106 120 - 119 122 131 129 132 152 160
YL8-5 - - 120 132 - 119 132 146 129 148 152 160

YL8-5.5 - - 252 132 - - 147 146 161 148 169 170
YL8-6 - - 252 145 - - 147 146 161 148 169 182

YL8-4-15 - - 106 109 100 106 122 103 129 132 141 150
YL8-4.5-15 - - 106 120 - 119 122 131 129 132 152 160
YL8-5-15 - - 120 132 - 119 132 146 129 148 152 160

YL8-5.5-15 - - 252 132 - - 147 146 161 148 169 170
YL8-6-15 - - 252 145 - - 147 146 161 148 169 182

Initial Target Column Size for YL connection
Link Model 
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Simpson Strong-Tie Yield-Link 
Moment Connection Calculations

Project Name: Sample Calc

Frame Elevation ID: DMO

Project Address: 5956 W Las Positas Blvd
Pleasanton, CA - 94588

Design Firm: Simpson Strong-Tie

Design Engineer: Simpson Strong-Tie

Designed for: Simpson Strong-Tie

Design Date: 5/12/2022

Tool Version:

 Simpson Strong-Tie Strong Frame® Connections and Yield-Link™ Structural Fuse are protected under one or more of the following patents 
and applications: US patent no. 8,001,734 B2, US patent no. 8,375,652 B2, US patent publication no. 2015/0159362 and US patent 

publication no. 2017/0138043, and must be supplied or licensed through Simpson Strong-Tie Company Inc.  Yield-Link Moment 
Connection is manufactured and protected under US patent no. 10,669,718 B2 and cannot be duplicated or fabricated without expressed, 

written permission from Simpson Strong-Tie Co., Inc.
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Design Assumpsions Date: 5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

Initial Link Check: Beam and Link Check (BLC Details):
DCR Limit DCR Limit

bf Check:

Column Check (BLC Details): Shear Plate Check (SPC Details):
DCR Limit DCR Limit

Beam Web DCR: 1.00
Shear Plate DCR: 1.00

Bolt DCR: 1.00
Fillet Weld DCR: 1.00

Beam: Shear Plate:
Fy= 50 ksi Fy= 50 ksi
Fu= 65 ksi Fu= 65 ksi

Column:
Fy= 50 ksi Doubler Plate:
Fu= 65 ksi Fy= 50 ksi

Stiffener Plate: Fu= 65 ksi
Fy= 50 ksi tdp_min= 0.375 in.
Fu= 65 ksi

tstp_min= 0.375 in. Column Bracing at Beam Bot
Flange (Yes/NO): YES

Doubler PL to col web/Cont plate Weld: Option_2B

Option 2A

Doubler PL to col flange weld: Option_1

Use of Plug-weld for Doubler Plates? NO

Fillet Weld

User Input for Various Design Limit States:

User Input for Material Properties:

User Input for Connection Welding Perferences:

Doubler placed between continuity plates

Option 2BOption 1

Excel Yield-Link Tool
Version V3.3.0 Line DMO.xlsm
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3. Link Length, BRP and Spacer Bolt Check Date:5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

3.1 CURRENT MEMBER:
1001

3.2 LINK STEM GEOMETRY: (From YL Database)

3.3 LINK STEM BOLTS:  (From YL Database)

3.4 LINK FLANGE GEOMETRY:  (From YL Database)

3.5 LINK FLANGE BOLTS:  (From YL Database)

3.6 LINK MATERIAL: (AISC 358, 12.8.2)

3.7 LINK CHECK: (AISC 358, 12.9, Step 3 and Step 6)

0.88

Strength Check: Step 3 Krot:

0.656

Slip-Critical Check:

=

0.481

AISC 358, 12.9 Step 11:

Excel Yield-Link Tool
Version V3.3.0 Line DMO.xlsm
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3. Link Length, BRP and Spacer Bolt Check Date:5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

3.8 BUCKLING RESTRAINT PLATE AND SPACER GEOMETRY: (From YL Database)

3.9 BRP THICKNESS CHECK: (AISC 358, Chapter 12, Design Step 10.1)

0.774

3.10 BEAM FLANGE THICKNESS CHECK: (AISC 358, Chapter 12, Design Step 10.2)

0.636

3.11 BRP BOLT SIZE AND QUANTITY CHECK: (AISC 358, Chapter 12, Design Step 10.3)

Excel Yield-Link Tool
Version V3.3.0 Line DMO.xlsm
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3. Link Length, BRP and Spacer Bolt Check Date:5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

0.513

Excel Yield-Link Tool
Version V3.3.0 Line DMO.xlsm
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3. Link Length, BRP and Spacer Bolt Check Date:5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

3.12 LINK STEM HOLE/BRP HOLE FIT ON BEAM FLANGE (Geometry Check)

3.13 BRP BOLT BEAM FLANGE BEARING AND TEAROUT IN WEAK-AXIS DIRECTION (AISC 360, J3.10)

0.140

0.069

3.14 BRP BOLT BEAM FLANGE BLOCK SHEAR IN WEAK-AXIS DIRECTION (AISC 360, J4)

0.135

0.160 0.112

Excel Yield-Link Tool
Version V3.3.0 Line DMO.xlsm
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3. Link Length, BRP and Spacer Bolt Check Date:5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

3.15 BEAM FLANGE CHECK FOR LINK STEM-TO-BEAM FLANGE BOLT BEARING AND TEAROUT (AISC 360, J3.10)

0.400

0.485

3.16 LINK STEM-TO-BEAM FLANGE BOLT BLOCK SHEAR CHECK (AISC 360, J4)

0.297

0.409

0.562

3.17 BEAM FLANGE NET SECTION CHECK  (AISC 360 F13.1)

3.18 DESIGN SUMMARY:

3.7 3.9 3.10 3.11 3.13 & 3.14 3.15 & 3.16 3.17 Max DCR Check
t_BRP DCR - - - -

Beam tf DCR -
BRP Bolt DCR -

Link Strength DCR - - - - -
Link Slip DCR - - - - -
Ly_yield DCR - - - - -

- - - - - -
- - - - - -

Overall Check= OK

Design Sections

Excel Yield-Link Tool
Version V3.3.0 Line DMO.xlsm
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5. Column Connection
Design Checks

Date:5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

5.1 CURRENT MEMBER:
1

5.2 LINK PROPERTIES: (From YL Database)
Left Link Right Link

5.3 CHECK STRONG COLUMN WEAK BEAM REQUIREMENTS: (AISC 358 Chapter 12, Step 14)
Left Side Right Side

0.216

5.4 COLUMN PANEL ZONE CHECK (WITHOUT DOUBLER PLATE): (AISC 358 Chapter 12, Step 16)

Left Side Right Side

0.830 OK

5.4.1 COLUMN WEB DOUBLER PLATE CHECK: (AISC 358 Chapter 12, Step 16)
NO NO

0.625

Left Side Right Side

0.279 OK

0.408

Excel Yield-Link Tool
Version V3.3.0 Line DMO.xlsm
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5. Column Connection
Design Checks

Date:5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

5.4.2 DOUBLER TO COLUMN WEB/CONTINUITY PLATE WELD (AISC 358 Chapter 12, Step 19)
Option 1: Doubler without Continuity plates

0.625 in doubler plate thickness
tcw= 0.61 in column web thickness

min t= 0.625 in =min of tDP and tcw, rounded up to nearest 1/16
wfillet= 0.25 in From AISC 360 Table J2.4

Option 2A: Extended Doubler Plate
0.625 in doubler plate thickness  (c.3, available strength of doubler plate)

wfillet= =5/8*tDP (develop shear strength of the doubler Plate), rounded to nearst 1/16
wfillet_use= 0.4375 in

# of sides= 2

Option 2B: Doubler plates placed between continuity plates
75% of the available shear yield strength of the full doubler plate thickness (AISC 341 E3.3(2))

0.625 in doubler plate thickness
wfillet_use= 0.6250 in t_dblr, same thickness to develop doubler Plate capacity

# of sides= 1

5.4.3 DOUBLER TO WEB PLUG WELD (IF REQUIRED) (AISC 358 Chapter 12, Step 16)
NO

OK

5.4.4 DOUBLER TO COLUMN FLANGE WELD (AISC 358 Chapter 12, Step 16)
Option 1: Fillet weld to develop doubler plate shear capacity

0.625 in doubler plate thickness
Vn= 0.6*Fy*Agv  (per 1 in length)

wfillet= 14.0 /16 Vn/1.39, rounded up to 1/16"

Option 2: Groove weld per AWS D1.8 Clause 4.3

5.5 CHECK UNSTIFFENED COLUMN FLANGE AND WEB:
1

Left Side Right Side

5.6 COLUMN WEB LOCAL YIELDING (AISC 360 J10.2):
Left Side Right Side

5.7 COLUMN WEB LOCAL CRIPPLING (AISC 360 J10.3):

Left Side Right Side

5.8 COLUMN WEB COMPRESSION BUCKLIING (AISC 360 J10.5):

Left Side Right Side

Excel Yield-Link Tool
Version V3.3.0 Line DMO.xlsm
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5. Column Connection
Design Checks

Date:5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

5.9 SUMMARY OF LOCAL CAPACITIES:
Left Side

#N/A

Right Side

NO

5.10 WEB SIDESWAY BUCKLING (AISC 360-J10.4):

Left Side Right Side

5.11 COLUMN STIFFENER DESIGN: (AISC 358 Chapter 12, Step 19)

Left Side Right Side

5.12 CONTINUITY PLATE REQUIREMENTS BASED ON GEOMETRY AND TENSION YIELDING: (AISC 358 Chapter 12, Step 19)

Left Side Right Side

2.438 2.438

0.813 0.813

6.1250 6.1250

5.13 FULL DEPTH STIFFENER PLATE FOR 2-SIDED MOMENT CONNECTIONS ONLY:

Left Side Right Side

0.000 0.000

Excel Yield-Link Tool
Version V3.3.0 Line DMO.xlsm
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5. Column Connection
Design Checks

Date:5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

5.14 STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN FLANGE: (AISC 358 Chapter 12, Step 19.2)

Left Side Right Side

#N/A 0.000

5.15 STIFFENER PLATE DOUBLE SIDE FILLET WELD TO COLUMN WEB: (AISC 358 Chapter 12, Step 19.2)
Left Side Right Side

#N/A 0.000

5.16 CHECK MINIMUM COLUMN FLANGE WIDTH AND THICKNESS: (Geometry Check)
Left Side Right Side

0.000 0.717

5.16.1 CONNECTION AWAY FROM COLUMN ENDS (Step 18 Table 1.1):

Left Side Right Side

N/A 0.751

5.16.2 CONNECTION AT STIFFENED COLUMN END (STEP 18, TABLE 1.2, CASE 1):

Left Side Right Side

N/A 0.820

5.17 STABILITY BRACING AT BEAM-TO-COLUMN CONNECTIONS  (AISC 341-16 SECTION E3 4.c (b))

Left Side Right Side

5.18 DESIGN SUMMARY:

DCR Summary: Report: Geometry/Weld Summary: Report:
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4. Beam Shear Plate Design 5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

4.1 CURRENT MEMBER:
1001

4.2 SHEAR PLATE BOLT SIZE: (AISC 358 Chapter 12, Step 15.1)

0.536
OK

4.3 SHEAR PLATE GEOMETRY: (AISC 358 Chapter 12, Step 15.2)

OK

OK

OK

OK
OK

Excel Yield-Link Tool
Version V3.3.0 Line DMO.xlsm

06/13/2022 PCS-0002 Page 170 of 244



4. Beam Shear Plate Design 5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

4.4 SHEAR PLATE YIELDING (VERTICAL): (AISC 358 Chapter 12, Step 15.3)

0.275
OK

4.5 SHEAR PLATE RUPTURE (VERTICAL): (AISC 358 Chapter 12, Step 15.3)

0.452
OK

4.6 SHEAR PLATE CHECK FOR AXIAL AND MOMENT: (AISC 358 Chapter 12, Step 15)

0.312
OK
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4. Beam Shear Plate Design 5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

4.7 SHEAR PLATE TO COLUMN FLANGE FILLET WELD (Plate 1): (AISC 358 Chapter 12, Step 15.4)

OK

0.307
OK

4.7a SHEAR PLATE TO COLUMN FLANGE PJP WELD (Plate 2):

PJP weld P+M Check:

0.232
OK

4.8 BEAM WEB AND SHEAR TAB BEARING: (AISC 358 Chapter 12, Step 15.5)

CASE 1: HORIZONTAL REACTIONS

BEAM WEB:

0.272
OK

SHEAR PLATE:
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4. Beam Shear Plate Design 5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

0.292
OK
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4. Beam Shear Plate Design 5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

CASE 2: VERTICAL REACTIONS

BEAM WEB:

0.213
OK

SHEAR PLATE:

0.271
OK
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4. Beam Shear Plate Design 5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

CASE 3: COMBINED AXIAL AND VERTICAL REACTIONS

BEAM WEB:
Method 1: T and V Circular Interaction

Method 2: Bearing in a Diagonal Line

0.306
OK

SHEAR PLATE:
Method 1: T and V Circular Interaction

Method 2: Bearing in a Diagonal Line

0.161
OK
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4. Beam Shear Plate Design 5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

4.9 BEAM WEB AND SHEAR TAB BLOCKSHEAR CHECK: (AISC 358 Chapter 12, Step 15.5)
CASE 1: HORIZONTAL REACTIONS

BEAM WEB:

0.243
OK

SHEAR PLATE:
CASE 1:

CASE 2:

0.243
OK
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4. Beam Shear Plate Design 5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

CASE 2: VERTICAL REACTIONS

BEAM WEB:

0.259
OK

SHEAR PLATE:
CASE 1:

0.452

CASE 2:

0.254

0.452
OK
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4. Beam Shear Plate Design 5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

CASE 3: COMBINED AXIAL AND VERTICAL REACTIONS

BEAM WEB:
Method 1: T and V Circular Interaction

Method 2: Failure along Hole Edges

0.258
OK
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4. Beam Shear Plate Design 5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

SHEAR PLATE:
Method 1: T and V Circular Interaction

Method 2: Failure along Hole Edges

CASE 1:

CASE 2:

CASE 3:

0.496
OK

DCR Summary:

Component Shear Yielding Rupture P+M Bearing BS Max
Beam Web
Shear Plate

Shear Plate Bolt
SP Fillet Weld
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7. Preliminary Steel 
Beam Design

Date:5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

Beam ID: 1001 Beam Size= W24X104 Lb= 330.3 in R= 8
LC: 8 Beam Type= W-Section Link Size= YL6-4.5

7.1. Loading
Mu= 7063 kip-in Pu= 20.91 kip Vu= 49.16 kip

Mmax= 7063 kip-in Mcap_link= 6542 Mcap/Mu= 0.926 =1 for wind loads, R=3
MA= 3567 kip-in MB= 155 kip-in MC= 3160 kip-in

Beam Bracing= None LeftLink= YES RightLink= YES
7.2. Material properties

Fy= 50 ksi E= 29000 ksi Ag= 30.7 in2

Fu= 65 ksi G= 11200 ksi Zx= 289 in3

bf= 12.8 in rx= 10.100 in Zy= 62.4 in3

d= 24.1 in ry= 2.910 in Sx= 258.00 in3

kdes= 1.25 in tf=tfi= 0.75 in Sxc= 258 in3

Ix= 3100 in4 tfe= 0.75 in Sxt= 258 in3

Iy= 259 in4 tw= 0.5 in HZ= 1.0
J= 4.72 in4 Cw= 35200.00 in6 L= 330.25 in
h= 22.6 in =d-2*tf

hc= 22.76 in =2*(d-tfi-(bf*tfi
2/2+tw*(d-tfe-tfi)*(d-tfe+tfi)/2+bf*tfe*(d-tfe/2))/Ag)

hp= 24.10 in =2*(d-(bf*(tfe-tfi)/2+tw*(d+tfi-tfe))/(2*tw))

7.3. Flange compactness check Flexure: (AISC 360 -16 Table B4.1b: Case 10 for W-sections, Case 11 for Built-up shapes)
kc= 0.59 =max(0.35,min(4/sqrt(h/tw),0.76) For built-up sections

= 8.53 bf/(2*tf)

p= 9.15 =0.38*sqrt(E/Fy)

FL= 35.00 =IF(Sxt/Sxc>=0.7,0.7*Fy,max(Fy*Sxt/Sxc,0.5*Fy))

= 24.08 =1*sqrt(E/Fy) Case 10-W-Sections

= 21.09 =0.95*sqrt(Kc*E/FL) Case 11 BU-Sections

= 24.08
Flange: Compact =IF(λ<λp,"Compact",IF(AND(λ<λr,λ>λp),"Non-Compact","Slender"))

7.3.1.a Web compactness check flexture (Table B4.1b: Case 15):
= 45.20 =h/tw

p= 90.55 =3.76*sqrt(E/Fy)

= 137.27 =5.70*sqrt(E/Fy)

Web: Compact =IF(λ<λp,"Compact",IF(AND(λ<λr,λ>λp),"Non-Compact","Slender"))

Per Table F1.1 for Flexure
Section: F2

b= 0.9
= 0.9
= 0.9

7.4. Flange compactness check Axial Compression: (AISC 360 -16 Table B4.1a: Case 1 for W-sections, Case 2 for Built-up shapes)
= 8.53 bf/(2*tf)
= 13.49 =0.56*sqrt(E/Fy)

kc= 0.59 From Section 3

= 11.89 =0.64*sqrt(Kc*E/Fy)

= 13.49
Flange: Nonslender

7.4.1.a Web compactness check Axial Compression (Table B4.1a: Case 5):
= 45.20 =h/tw

= 35.88 =1.49*sqrt(E/Fy)

Web: Slender

7. AISC 360-16 Steel Beam Design

=IF(AND(Flange="Compact",Web="Compact"),"F2",IF(AND(OR(Flange="Non-
Compact",Flange="Slender"),Web="Compact"), "F3",IF(AND(OR(Flange="Compact",Flange="Non-
Compact",Flange="Slender"),Web="Slender"),"F5","F4")))
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7. Preliminary Steel 
Beam Design

Date:5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

7.5. Flexural Capacity
7.5.1. Yielding (F2.1)

Mn_F2.1= 14450 kip-in =Mp=Fy * Zx (F2-1)

7.5.2. Lateral-torsional buckling (F2.2)
Lb= 330.25 in Lateral torsional bracing length
Lp= 123.34 in =1.76*ry*sqrt(E/Fy) (F2-5)
rts= 3.42 in =sqrt(sqrt(Iy*Cw)/Sx) (F2-7)
ho= 23.350 in =d-tf Distance between centroids
c= 1 1 for doubly symmetic I-Shapes (EQ F2-8a)

Lr= 350.4 in (F2-6)

Cb= 2.30 =12.5*Mmax/(2.5*Mmax+3*MA+4*MB+3*MC) (F1-1)
Fcr= 88.3 ksi =Cb* (F2-4)

Mn_F2.2= 14450 kip-in (F2-2, 2-3)

7.5.3. Lateral torsional buckling (F3.1)
Mn_F3.1= 14450 =Mn_F2.2

7.5.4. Compression flange local buckling (F3.2)
Kc= 0.59 =min(max(0.35,4/sqrt(h/tw)),0.76)

= 8.533 =bf/(2*tf)
= 9.15 =0.38*sqrt(E/Fy)

= 24.1 =1.0*sqrt(E/Fy)

Mn_F3.2= 14450 (F3-1, 3-2)

7.5.5. Compression flange yielding (F4.1)
hc= 22.60 in =d-2*tf

= 45.20 =hc/tw

= 90.55 =3.76*sqrt(E/Fy)

= 137.27 =5.7*sqrt(E/Fy)

Myc= 12900 kip-in =Fy*Sxc

Rpc= 1.12 =IF(hc/tw<=λpw,Mp/Myc,MIN(Mp/Myc-(Mp/Myc-1)*(λ-λpw)/(λrw-λpw),Mp/Myc))

Mn_F4.1= 14450 =Rpc*Myc (F4-1)

7.5.6. Lateral torsional buckling (F4.2)
aw_F42= 1.18 =hc*tw/(bf*tf) (F4-12)

rt_F4= 3.38 in =bf/sqrt(12*(1+1/6*aw_F42)) (F4-11)
Lp_F4= 89.50 =1.1*rt_F4*sqrt(E/Fy) (F4-7)
Lr_F4= 346.00 in =1.95*rt_F4*E/FL*sqrt(J/(Sxc*ho))+sqrt((J/Sxc*ho)^2 + 6.76 * (FL/E)^2) (F4-8)

Fcr_F4= 86.54 ksi =Cb* 2*E/(Lb/rt_F4)2*sqrt(1+0.078*J/(Sxc*ho)*(Lb/rt_F4)2) (F4-5)

Mn_F4.2= 14450 kip-in (F4-2, 4-3)

7.5.7. Compression flange local buckling (F4.3)
= 8.53 =bf/(2*tf)

pf= 9.15 From Section 3 above

= 24.08 From Section 3 above
Mn_F13= 14674 =Rpc*Myc-(Rpc*Myc-FL*Sxc)*(λf_F43-λpf)/(λrf-λpf) (F4-13)
Mn_F14= 55019 0.9*E*kc*Sxc/λf_F432

2 (F4-14)

Mn_F43= 14450 kip-in =IF(Flange="Compact",Mp,IF(Flange="Non-Compact", Mn_F13, Mn_F14)

=1.95*rts*E/(0.7*Fy)*sqrt((J*c)/(Sx*ho))*
sqrt(1+sqrt(1+6.76*(0.7*Fy/E*Sx*ho/(J*c))2)

=IF(Lb<=Lp,Mp,IF(AND(Lp<Lb,Lb<=Lr),MIN(Cb*(Mp-(Mp-0.7*Fy*Sx)*((Lb-Lp)/(Lr-
Lp))),Mp),MIN(Fcr*Sx,Mp)))

=IF(Flange="Non-Compact",Mp-(Mp-0.7*Sx*Fy)*(λ-λpf)/(λrf-
λpf),IF(Flange="Slender",0.9*E*kc*Sx/λ

2,Mp))

=IF(Lb<=Lp,Mp,IF(Lb>Lr,Fcr_F4*Sxc,
MIN(Cb*(Rpc*Myc-(Rpc*Myc-FL*Sxc)*(Lb-Lp)/(Lr-Lp)),Rpc*Myc)))
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7. Preliminary Steel 
Beam Design

Date:5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

7.5.8. Tension flange yielding (F4.4)
= 45.20 =hc/tw

Myt= 12900 kip-in =Fy*Sxt (F4-16a)

pw= 91 From Section 3 above

= 137 From Section 3 above
Rpt_F4-16a= 1.12 =Mp/Myt (F4-16b)
Rpt_F4-16b= 1.24 =Mp/Myt-(Mp/Myt-1)*(λF44-λpw)/(λrw-λpw)

Rpt= 1.12 =IF(λF44<=λpw,Rpt_F4-16a, Rpt_F4_16b)

Mn_F4.4= 14450 kip-in =Rpt * Myt (F4-15)

7.5.9. Compression flange yielding (F5.1)
aw= 1.18 =min(10,aw_F42)

rt_F5= 3.38 in =rt_F4

Rpg= 1.00 =min(1,1-aw/(1200+300*aw)*(hc/tw-5.7*sqrt(E/Fy)) (F5-6)

Mn_F5.1= 12900 kip-in =Rpg*Fy*Sxc (F5-1)

7.5.10. Lateral-torsional buckling (F5.2)
Lp_F5= 89.5 in =1.1*rt_F5*sqrt(E/Fy) (F4-7)
Lr_F5= 306 in = *rt_F5*sqrt(E/0.7/Fy) (F5-5)

Fcr_F5.3= 50 ksi =min(Fy,Cb*(Fy-0.3*Fy*(Lb-Lp_F5)/(Lr_F5-Lp_F5)) (F5-3)
Fcr_F5.4= 50 ksi =min(Fy,Cb* *E/(Lb/rt_F5)2) (F5-4)

Fcr_LTB_F5= 50 ksi =IF(Lb<=Lp_F5,"NA",IF(Lb>Lr_F5,Fcr_F5.4,Fcr_F5.3))

Mn_F5.2= 12900 kip-in =IF(Lb<=Lp_F5,Mp,Rpg*Fcr_LTB_F5*Sxc) (F5-2)

7.5.11. Compression flange local buckling (F5.3)
= 8.53 From Section 3 above

fp= 9.15 From Section 3 above

= 24.08 From Section 3 above

Fcr_F5_8= 51 ksi =Fy-0.3*Fy*(λf-λfp)/(λfr-λfp) (F5-8)
Fcr_F5_9= 213 ksi =0.9*E*kc/(bf/(2*tf))

2 (F5-9)
Fcr_F5= 50 ksi =if(Flange="Compact",50, if(Flange="Non-Compact",Fcr_F5_8,Fcr_F5_9)

Mn_F5.3= 12900 kip-in =Rpg*Fcr_F5*Sxc (F5-7)

7.5.12. Tension flange yielding (F5.4)
Mn_F5.4= 14450 kip-in =Mp Both flanges are symmetric (F5-10)

7.5.13. Flange hole reduction (F13.1)
DHoleT= 0.000 in

Afg= 9.60 in2 =bf*tf

Afn= 9.60 in2 =tf*(bf-2*DHoleT)

Yt= 1.00 =IF(Fy/Fu<=0.8,1,1.1)

Mn_F13.1= 16770 kip-in =Fu*Afn/Afg*Sx (F13-1)

Flexural Capacity Summary
Mn_F2= 14450 kip-in =min(Mn_F2.1,Mn_F2.2)

Mn_F3= 14450 kip-in =min(Mn_F3.1,Mn_F3.2)
Mn_F4= 14450 kip-in =min(Mn_F4.1,Mn_F4.2,Mn_F4.3,Mn_F4.4)

Mn_F5= 12900 kip-in =min(Mn_F5.1,Mn_F5.2,Mn_F5.3,Mn_F5.4)

Mn= 14450 kip-in

Mn= 13005 kip-in = b*Mn

IF(B3="Beam",IF(DesignSection="F2",MIN(Mn_F2,Mn_F13.1),
IF(DesignSection="F3",MIN(Mn_F3,Mn_F13.1),IF(DesignSection="F4",
MIN(Mn_F4,Mn_F13.1),MIN(Mn_F5,Mn_F13.1)))),Mn_F4)
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7. Preliminary Steel 
Beam Design

Date:5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

7.6. Axial Capacity
Section= E7 =IF(OR(Flange="Slender",Web="Slender"),"E7","E3")

7.6.1. E.3 Flexural buckling (member without slender elements)
Kx= 1 Ky= 1 Kz= 1
Lx= 330.25 in Ly= 330.3 in Lz= 330.3 in

KLR= 113.49 =max(Kx*Lx/rx,Ky*Ly/ry)

Fe= 22.22 ksi =π2*E/(KLR)2 (E3-4)

Fcr_E.3= 19.49 ksi =IF(KLR<=4.71*SQRT(E/Fy),Fy*0.658(Fy/Fe),0.877*Fe) (E3-2, 3-3)
Pn_E3= 598.32 kip =Fcr_E.3*Ag (E3-1)

7.6.2. E.4 Torsional and flexural-torsional buckling: (Applies to singly symmetric shapes)
Fey= 22.22 ksi =π2*E/(Ky*Ly/ry)

2 (E3-4)
Fez= 43.24 ksi =π2*E*Cw/(Kz*Lz)

2+G*J)/(1/(Ix+Iy)) (E4-2)

Fe_E.4= 22.22 ksi =(Fey+Fez)/(2*Hz)*(1-sqrt(1-4*Fey*Fez*Hz/(Fey+Fez)
2)) (E4-3)

Fcr_E.4= 19.49 ksi =IF(KLr<=4.71*SQRT(E/Fy),Fy*0.658(Fy/Fe_E.4),0.877*Fe_E.4) (E3-2, 3-3)
Pn_E.4= 598.3 kip =Ag*Fcr_E.4 (E4-1)

7.6.2. E.7 Flexural, torsional and flexural-torsional buckling (members with slender elements)
7.6.2a Calculation for effective flange width

Flange= Nonslender
= 8.53 From Section 3 above

= 13.49 From Section 3 above

c1= 0.22 AISC 360-16 Table E7.1 all elements
c2= 1.49 AISC 360-16 Table E7.1 all elements
Fel= 277.3 ksi =(c2 * rw/ w)^2 * Fy

Fcr= 19.5 ksi =Min (Fcr_E3, Fcr_E4)
bf= 12.80 in =Full Flange Width from AISC Database

be_E7-3= 8.2 in =bf*(1-c1*sqrt(Fel/Fcr))*sqrt(Fel/Fcr), but can't be more than bf (E7-3)

be= 12.80 in =If (Flange="Nonslender", bf, be_E7-3)
Aweb= 11.50 in2 =Ag-2*tf*bf

Af= 19.20 in2 =2*tf*be
Ae1= 30.7 in2 =Aweb+Af

7.6.2b Calculation for effective web depth
Web= Slender

= 45.20 From Section 4.1 above

= 35.88 From Section 4.1 above

c1= 0.18 AISC 360-16 Table E7.1 stiffened elements
c2= 1.31 AISC 360-16 Table E7.1 stiffened elements
Fel= 54.1 ksi =(c2 * rw/ w)^2 * Fy

h= 22.6 in
he_E7-3= 22.6 in =h*(1-c1*sqrt(Fel/Fcr))*sqrt(Fel/Fcr), but can't be more than h (E7-3)

he= 22.6 in =If (Web="Nonslender", h, he_E7-3)

Aflange= 19.2 in2
=2*bf*tf

Aweb_radius= 11.5 in2 =Ag-Aflange

Aweb= 11.3 in2 =h*tw

Aradius= 0.2 in2 =Aweb_radius - AWeb

Ae_web= 11.30 in2 =he * tw

Ae2= 30.7 in2
=Aflange+Aradius+Ae_web

Ae= 30.7 in2
=Min (Ae1, Ae2)

Fcr= 19.5 ksi
Pn_E7= 598.3 kips

Pn= 598.3 kip =IF(AxialDesignSection="E3",Pn_E3,Pn_E7)

c*Pn= 538.5 kip
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7. Preliminary Steel 
Beam Design

Date:5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

7.7. Demand per AISC 360-16 Appendix 8 (to include p-small delta)
Py= 1535 kip =Ag*Fy

Pr= 21 kip =Pu_omega

= 1 1 for LRFD, 1.6 for ASD
Cm= 1 conservative assumption (A-8-5)

Pe1y= 8135 kip =π2*E*Ix/(Lb)2

B1= 1.003 =Cm/(1- *Pr/Pe1y) (A-8-3)

7.8. Axial + flexural interaction (Chapter H)
Mr= 7081 kip-in =Mu*B1

Mc= 13005 kip-in = *Mn

Pr= 20.9 kip =Pu

Pc= 538.5 kip = *Pn

DCR_Axial= 0.039 =Pr/Pc
DCR_Flexural= 0.544 =Mr/Mc Adj_DCR_Flexural= 0.504   For R>3

DCR_P+M= 0.564 =IF(Pr/Pc>=0.2,Pr/Pc+8/9*Mr/Mc,Pr/(2*Pc)+Mr/Mc) (H1-1)
Adj P+M= 0.524 =IF(Pr/Pc>=0.2,Pr/Pc+8/9*Adj_DCR_Flexural,Pr/(2*Pc)+Adj_DCR_Flexural)

7.9. Shear capacity (Chapter G)
Vu= 49.16 kips
Aw= 12.05 in2 =tw*(d-Holeweb)

h/tw= 45
kv= 5.34 Webs without transverse stiffeners

2.24sqrt(E/Fy)= 53.9
Cv1_G2-2= 1 (G2-2)

1.1sqrt(kvE/Fy)= 61.2
Cv1_G2-3= 1.00 (G2-3)
Cv1_G2-4= 1.4 =1.1*sqrt(kv*E/Fy)/(h/tw) (G2-4)

Cv1_G2-3_4?= 1.0 =if(h/tw <= 1.1*sqrt(kv*E/Fy), Cv1_G2-3, CV1_G2-4)

Cv1= 1.0 =if(Cv1_G2-2="N/A",Cv1_G2-3_4?)

vVn= 325.4 kip = v*0.6*Fy*Aw*Cv1 (G2-1)

DCR_Shear= 0.151 =Vu/( v*Vn)

7.10. Design Summary:

LC ID P M P+M V Adj M Adj P+M
LC 8 0.039 0.544 0.564 0.151 0.504 0.524

Load Combination
(1.2 + 0.2 SDS)DL -OmegaEL + f1*LL + f2*SL

Demand-to-Capacity Ratios
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8.Preliminary Steel
Column Design

Date:5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

Column ID: 1 Column Size= W24X131 Lb= 144 in
LC: 7 ColumnType= W-Section Col Beam Bot Bracing? YES

8.1. Loading
Mu= 5327 kip-in Pu= 43.0 kip Vu= 42.1 kip

Mmax= 5327 kip-in Mu_top= 5327 kip-in TopGov Mu_bot= 0 kip-in
MA= 1402 kip-in MB= 2523.2 kip-in MC= 4205.4 kip-in

8.2. Material properties
Fy= 50 ksi E= 29000 ksi Ag= 38.600 in2

Fu= 65 ksi G= 11200 ksi Zx= 370.000 in3

bf= 12.9 in rx= 10.200 in Zy= 81.500 in3

d= 24.5 in ry= 2.97 in Sx= 329.000 in3

kdes= 1.46 in tf=tfi= 0.96 in Sxc= 329.00 in3

Ix= 4020.0 in4 tfe= 0.96 in Sxt= 329.00 in3

Iy= 340.0 in4 tw= 0.605 in HZ= 1.0
J= 9.500 in4 Cw= 47100 in6

h= 22.58 in =d-2*tf

hc= 22.69 in =2*(d-tfi-(bf*tfi
2/2+tw*(d-tfe-tfi)*(d-tfe+tfi)/2+bf*tfe*(d-tfe/2))/Ag)

hp= 24.50 in =2*(d-(bf*(tfe-tfi)/2+tw*(d+tfi-tfe))/(2*tw))

8.3. Flange compactness check Flexure: (AISC 360 -16 Table B4.1b: Case 10 for W-sections, Case 11 for Built-up shapes)
kc= 0.65 =max(0.35,min(4/sqrt(h/tw),0.76) For built-up sections

= 6.72 bf/(2*tf)

p= 9.15 =0.38*sqrt(E/Fy)

FL= 35.00 =IF(Sxt/Sxc>=0.7,0.7*Fy,max(Fy*Sxt/Sxc,0.5*Fy))

= 24.08 =1*sqrt(E/Fy) Case 10-W-Sections

= 22.13 =0.95*sqrt(Kc*E/FL) Case 11 BU-Sections

= 24.08
Flange: Compact =IF(λ<λp,"Compact",IF(AND(λ<λr,λ>λp),"Non-Compact","Slender"))

8.3.1.a Web compactness check flexture (Table B4.1b: Case 15):
= 37.32 =h/tw

p= 90.55 =3.76*sqrt(E/Fy)

= 137.27 =5.70*sqrt(E/Fy)

Web: Compact =IF(λ<λp,"Compact",IF(AND(λ<λr,λ>=λp),"Non-Compact","Slender"))

Per Table F1.1 for Flexure
Section: F2

b= 0.9
= 0.9
= 0.9

8.4. Flange compactness check Axial Compression: (AISC 360 -16 Table B4.1a: Case 1 for W-sections, Case 2 for Built-up shapes)
= 6.72 bf/(2*tf)
= 13.49 =0.56*sqrt(E/Fy)

kc= 0.65 From Section 3

= 12.47 =0.64*sqrt(Kc*E/Fy)

= 13.49
Flange: Nonslender

8.4.1.a Web compactness check Axial Compression (Table B4.1a: Case 5):
= 37.32 =h/tw

= 35.88 =1.49*sqrt(E/Fy)

Web: Slender

8. AISC 360-16 Steel Column Design

=IF(AND(Flange="Compact",Web="Compact"),"F2",IF(AND(OR(Flange="Non-
Compact",Flange="Slender"),Web="Compact"), "F3",IF(AND(OR(Flange="Compact",Flange="Non-
Compact",Flange="Slender"),Web="Slender"),"F5","F4")))
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8.Preliminary Steel
Column Design

Date:5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

8.5. Flexural Capacity
8.5.1. Yielding (F2.1)

Mn_F2.1= 18500 kip-in Mp=Fy * Zx (Col braced at Bm bottom), My=Fy * Sx (Col not braced at Bm bottom) (F2-1)

8.5.2. Lateral-torsional buckling (F2.2)
Lp= 125.89 in =1.76*ry*sqrt(E/Fy) (F2-5)
rts= 3.49 in =sqrt(sqrt(Iy*Cw)/Sx) (F2-7)
ho= 23.540 in =d-tf Distance between centroids
c= 1 1 for doubly symmetic I-Shapes (EQ F2-8a)
Lr= 382.01 in (F2-6)

Cb_calculated= 1.66 =12.5*Mmax/(2.5*Mmax+3*MA+4*MB+3*MC)

Cb= 1.66 =IF(Cb=Cb_calculated,Cb_calculated,Cb) (F1-1)
Fcr= 299.7 ksi =Cb* (F2-4)

Mn_F2.2= 18500 kip-in (F2-2, 2-3)

8.5.3. Lateral torsional buckling (F3.1)
Mn_F3.1= 18500 =Mn_F2.2

8.5.4. Compression flange local buckling (F3.2)
Kc= 0.65 =min(max(0.35,4/sqrt(h/tw)),0.76)

= 6.719 =bf/(2*tf)
= 9.15 =0.38*sqrt(E/Fy)

= 24.1 =1.0*sqrt(E/Fy)

Mn_F3.2= 18500 (F3-1, 3-2)

8.5.5. Compression flange yielding (F4.1)
hc= 22.58 in =d-2*tf

= 37.32 =hc/tw

= 90.55 =3.76*sqrt(E/Fy)

= 137.27 =5.7*sqrt(E/Fy)

Myc= 16450 kip-in =Fy*Sxc

Rpc= 1.12 =IF(hc/tw<=λpw,Mp/Myc,MIN(Mp/Myc-(Mp/Myc-1)*(λ-λpw)/(λrw-λpw),Mp/Myc))

Mn_F4.1= 18500 =Rpc*Myc (F4-1)

8.5.6. Lateral torsional buckling (F4.2)
aw_F42= 1.10 =hc*tw/(bf*tf) (F4-12)

rt_F4= 3.42 in =bf/sqrt(12*(1+1/6*aw_F42)) (F4-11)
Lp_F4= 90.67 =1.1*rt_F4*sqrt(E/Fy) (F4-7)
Lr_F4= 374.88 in =1.95*rt_F4*E/FL*sqrt(J/(Sxc*ho))+sqrt((J/Sxc*ho)^2 + 6.76 * (FL/E)^2) (F4-8)

Fcr_F4= 289.38 ksi =Cb* 2*E/(Lb/rt_F4)2*sqrt(1+0.078*J/(Sxc*ho)*(Lb/rt_F4)2) (F4-5)

Mn_F4.2= 18500 kip-in (F4-2, 4-3)

8.5.7. Compression flange local buckling (F4.3)
= 6.72 =bf/(2*tf)

pf= 9.15 From Section 3 above

= 24.08 From Section 3 above
Mn_F13= 19638 =Rpc*Myc-(Rpc*Myc-FL*Sxc)*(λf_F43-λpf)/(λrf-λpf) (F4-13)
Mn_F14= 124548 0.9*E*kc*Sxc/λf_F432

2 (F4-14)

Mn_F43= 18500 kip-in

=IF(Lb<=Lp,Mp,IF(Lb>Lr,Fcr_F4*Sxc,
MIN(Cb*(Rpc*Myc-(Rpc*Myc-FL*Sxc)*(Lb-Lp)/(Lr-Lp)),Rpc*Myc)))

=1.95*rts*E/(0.7*Fy)*sqrt((J*c)/(Sx*ho))*
sqrt(1+sqrt(1+6.76*(0.7*Fy/E*Sx*ho/(J*c))2)

=IF(Lb<=Lp,Mp,IF(AND(Lp<Lb,Lb<=Lr),MIN(Cb*(Mp-(Mp-0.7*Fy*Sx)*((Lb-Lp)/(Lr-
Lp))),Mp),MIN(Fcr*Sx,Mp)))

=IF(Flange="Non-Compact",Mp-(Mp-0.7*Sx*Fy)*(λ-λpf)/(λrf-
λpf),IF(Flange="Slender",0.9*E*kc*Sx/λ

2,Mp))

=IF(Flange="Compact",Mp,IF(Flange="Non-Compact", Mn_F13, Mn_F14)
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8.Preliminary Steel
Column Design

Date:5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

8.5.8. Tension flange yielding (F4.4)
= 37.32 =hc/tw

Myt= 16450 kip-in =Fy*Sxt (F4-16a)

pw= 91 From Section 3 above

= 137 From Section 3 above
Rpt_F4-16a= 1.12 =Mp/Myt (F4-16b)
Rpt_F4-16b= 1.27 =Mp/Myt-(Mp/Myt-1)*(λF44-λpw)/(λrw-λpw)

Rpt= 1.12 =IF(λF44<=λpw,Rpt_F4-16a, Rpt_F4_16b)

Mn_F4.4= 18500 kip-in =Rpt * Myt (F4-15)

8.5.9. Compression flange yielding (F5.1)
aw= 1.10 =min(10,aw_F42)

rt_F5= 3.42 in =rt_F4

Rpg= 1.00 =min(1,1-aw/(1200+300*aw)*(hc/tw-5.7*sqrt(E/Fy)) (F5-6)

Mn_F5.1= 16450 kip-in =Rpg*Fy*Sxc (F5-1)

8.5.10. Lateral-torsional buckling (F5.2)
Lp_F5= 90.7 in =1.1*rt_F5*sqrt(E/Fy) (F4-7)
Lr_F5= 310 in = *rt_F5*sqrt(E/0.7/Fy) (F5-5)

Fcr_F5.3= 50 ksi =min(Fy,Cb*(Fy-0.3*Fy*(Lb-Lp_F5)/(Lr_F5-Lp_F5)) (F5-3)
Fcr_F5.4= 50 ksi =min(Fy,Cb* *E/(Lb/rt_F5)2) (F5-4)

Fcr_LTB_F5= 50 ksi =IF(Lb<=Lp_F5,"NA",IF(Lb>Lr_F5,Fcr_F5.4,Fcr_F5.3))

Mn_F5.2= 16450 kip-in =IF(Lb<=Lp_F5,Mp,Rpg*Fcr_LTB_F5*Sxc) (F5-2)

8.5.11. Compression flange local buckling (F5.3)
= 6.72 From Section 3 above

fp= 9.15 From Section 3 above

= 24.08 From Section 3 above

Fcr_F5_8= 52 ksi =Fy-0.3*Fy*(λf-λfp)/(λfr-λfp) (F5-8)
Fcr_F5_9= 379 ksi =0.9*E*kc/(bf/(2*tf))

2 (F5-9)
Fcr_F5= 50 ksi =if(Flange="Compact",50, if(Flange="Non-Compact",Fcr_F5_8,Fcr_F5_9)

Mn_F5.3= 16450 kip-in =Rpg*Fcr_F5*Sxc (F5-7)

8.5.12. Tension flange yielding (F5.4)
Mn_F5.4= 18500 kip-in =Mp Both flanges are symmetric (F5-10)

8.5.13. Flange hole reduction (F13.1)
DHoleT= 0.000 in

Afg= 12.38 in2 =bf*tf

Afn= 12.38 in2 =tf*(bf-2*DHoleT)

Yt= 1.00 =IF(Fy/Fu<=0.8,1,1.1)

Mn_F13.1= 21385 kip-in =Fu*Afn/Afg*Sx (F13-1)

Flexural Capacity Summary
Mn_F2= 18500 kip-in =min(Mn_F2.1,Mn_F2.2)

Mn_F3= 18500 kip-in =min(Mn_F3.1,Mn_F3.2)
Mn_F4= 18500 kip-in =min(Mn_F4.1,Mn_F4.2,Mn_F4.3,Mn_F4.4)

Mn_F5= 16450 kip-in =min(Mn_F5.1,Mn_F5.2,Mn_F5.3,Mn_F5.4)

Mn= 18500 kip-in

Mn= 16650 kip-in = b*Mn

IF(B3="Beam",IF(DesignSection="F2",MIN(Mn_F2,Mn_F13.1),
IF(DesignSection="F3",MIN(Mn_F3,Mn_F13.1),IF(DesignSection="F4",
MIN(Mn_F4,Mn_F13.1),MIN(Mn_F5,Mn_F13.1)))),Mn_F4)
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8.Preliminary Steel
Column Design

Date:5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

8.6. Axial Capacity
Section= E7 =IF(OR(Flange="Slender",Web="Slender"),"E7","E3")

8.6.1. E.3 Flexural buckling (member without slender elements)
Kx= 1 Ky= 1 Kz= 1
Lb= 144 in Ly= 144 in Lz= 144 in

KLR= 48.48 =max(Kx*Lb/rx,Ky*Lb/ry)

Fe= 121.75 ksi =π2*E/(KLR)2 (E3-4)

Fcr_E.3= 42.10 ksi =IF(KLR<=4.71*SQRT(E/Fy),Fy*0.658(Fy/Fe),0.877*Fe) (E3-2, 3-3)
Pn_E3= 1625.21 kip =Fcr_E.3*Ag (E3-1)

8.6.2. E.4 Torsional and flexural-torsional buckling: (Applies to singly symmetric shapes)
Fey= 121.75 ksi =π2*E/(Ky*Ly/ry)

2 (E3-4)
Fez= 173.51 ksi =π2*E*Cw/(Kz*Lz)

2+G*J)/(1/(Ix+Iy)) (E4-2)

Fe_E.4= 121.75 ksi =(Fey+Fez)/(2*Hz)*(1-sqrt(1-4*Fey*Fez*Hz/(Fey+Fez)
2)) (E4-3)

Fcr_E.4= 42.10 ksi =IF(KLr<=4.71*SQRT(E/Fy),Fy*0.658(Fy/Fe_E.4),0.877*Fe_E.4) (E3-2, 3-3)
Pn_E.4= 1625.2 kip =Ag*Fcr_E.4 (E4-1)

8.6.2. E.7 Flexural, torsional and flexural-torsional buckling (members with slender elements)
8.6.2a Calculation for effective flange width

Flange= Nonslender
= 6.72 From Section 3 above

= 13.49 From Section 3 above

c1= 0.22 AISC 360-16 Table E7.1 all elements
c2= 1.49 AISC 360-16 Table E7.1 all elements
Fel= 447.3 ksi =(c2 * rw/ w)^2 * Fy

Fcr= 42.1 ksi =Min (Fcr_E3, Fcr_E4)
bf= 12.90 in =Full Flange Width from AISC Database

be_E7-3= 11.9 in =bf*(1-c1*sqrt(Fel/Fcr))*sqrt(Fel/Fcr), but can't be more than bf (E7-3)

be= 12.90 in =If (Flange="Nonslender", bf, be_E7-3)
Aweb= 13.83 in2 =Ag-2*tf*bf

Af= 24.77 in2 =2*tf*be
Ae1= 38.6 in2 =Aweb+Af

8.6.2b Calculation for effective web depth
Web= Slender

= 37.32 From Section 4.1 above

= 35.88 From Section 4.1 above

c1= 0.18 AISC 360-16 Table E7.1 stiffened elements
c2= 1.31 AISC 360-16 Table E7.1 stiffened elements
Fel= 79.3 ksi =(c2 * rw/ w)^2 * Fy

h= 22.6 in
he_E7-3= 22.6 in =h*(1-c1*sqrt(Fel/Fcr))*sqrt(Fel/Fcr), but can't be more than h (E7-3)

he= 22.6 in =If (Web="Nonslender", h, he_E7-3)

Aflange= 24.8 in2
=2*bf*tf

Aweb_radius= 13.8 in2 =Ag-Aflange

Aweb= 13.7 in2 =h*tw

Aradius= 0.2 in2 =Aweb_radius - AWeb

Ae_web= 13.66 in2 =he * tw

Ae2= 38.6 in2
=Aflange+Aradius+Ae_web

Ae= 38.6 in2
=Min (Ae1, Ae2)

Fcr= 42.1 ksi
Pn_E7= 1625.2 kips

Pn= 1625.2 kip =IF(AxialDesignSection="E3",Pn_E3,Pn_E7)

c*Pn= 1462.7 kip
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8.Preliminary Steel
Column Design

Date:5/12/2022Simpson Strong-Tie
Yield-Link Moment Connection Design

8.7. Demand per AISC 360-16 Appendix 8 (to include p-small delta)
Py= 1930 kip =Ag*Fy

Pr= 43 kip =Pu_omega

= 1 1 for LRFD, 1.6 for ASD
Cm= 1 conservative assumption (A-8-5)

Pe1y= 55488 kip =π2*E*Ix/(Lb)2

B1= 1.001 =Cm/(1- *Pr/Pe1y) (A-8-3)

8.8 Axial + flexural interaction (Chapter H)
Mr= 5331.0 kip-in =Mu*B1

Mc= 16650 kip-in = *Mn

Pr= 43.0 kip =Pu

Pc= 1462.7 kip = *Pn

DCR_Axial= 0.029 =Pr/Pc
DCR_Flexural= 0.320 =Mr/Mc

DCR_P+M= 0.335 =IF(Pr/Pc>=0.2,Pr/Pc+8/9*Mr/Mc,Pr/(2*Pc)+Mr/Mc) (H1-1)

8.9. Shear capacity (Chapter G)
HoleWeb= 0 in

Vu= 42.13 kips
Aw= 14.82 in2 =tw*(d-Holeweb)

h/tw= 37
kv= 5.34 Webs without transverse stiffeners

2.24sqrt(E/Fy)= 53.9
Cv1_G2-2= 1 (G2-2)

1.1sqrt(kvE/Fy)= 61.2
Cv1_G2-3= 1.00 (G2-3)
Cv1_G2-4= 1.6 =1.1*sqrt(kv*E/Fy)/(h/tw) (G2-4)

Cv1_G2-3_4?= 1.0 =if(h/tw <= 1.1*sqrt(kv*E/Fy), Cv1_G2-3, CV1_G2-4)

Cv1= 1.0 =if(Cv1_G2-2="N/A",Cv1_G2-3_4?)
Vn= 444.7 kip =0.6*Fy*Aw*Cv1 (G2-1)

DCR_Shear= 0.105 =Vu/( v*Vn)

8.10. Design Summary:

LC ID P M P+M V
LC 7 0.029 0.320 0.335 0.105

Load Combination
(1.2 + 0.2 SDS)DL + OmegaEL + f1*LL + f2*SL

Demand-to-Capacity Ratios
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Appendix 7C

YLMC RAM Demo

Date: 4-22-2022
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1.  Column/Beam and Link Sizes

2.  Yield-Link Strength Check (Standard Provision, LRDF combos)

Output connection, see
next page
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3.  Yield-Link Beam And Column Strength Check (Seismic Provision, Overstrength/Omega combos)

3A.  Yield-Link Column Strength Check (Seismic Provision, Overstrength/Omega combos)

Column Design See 3A

Beam Design See 3B
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3A.  Yield-Link Column Strength Check (page 1/2)
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3A.  Yield-Link Column Strength Check (page 2/2)
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3B.  Yield-Link Beam Strength Check (Seismic Provision, Overstrength/Omega combos)
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3B.  Yield-Link Beam Strength Check (page 1/2)
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3B.  Yield-Link Beam Strength Check (page 2/2)

Check against Mpr to make sure beam is stronger than connection
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3C.  Yield-Link Connection Design/Check (Seismic Provisions)
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3C.  Yield-Link Connection Design/Check (page 1/3)

SCWB
Check

Panel
Zone
Check

Shear
Plate
Check
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3C.  Yield-Link Connection Design/Check (page 2/3)

Beam
Web
Check

Shear
plate
weld
check

BRP
check
Beam
Flange
check

Beam
net
section
check

Col Flange
Geometry
Check
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3C.  Yield-Link Connection Design/Check (page 3/3)

Col
Flange
Prying
Check


