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76 / DESIGN GUIDE 20 / steel plate shear walls

 Rt = ratio of expected to specified minimum tensile 
stress (from Section 6.2 of AISC 341)

 Fu = the specified minimum tensile stress of the web-
plate material

The spacing requirement for the connection to the VBE is

For LRFD

For ASD

It is clear that for a practical design, reinforcement of the 
web plate is advantageous. Although tests of unreinforced 
bolted web-plate connections have not shown fracture (As-
taneh-Asl, 2001), such connections are difficult to make 
compliant with AISC 341 requirements. For both reinforced 
and unreinforced connections, multiple lines of bolts may 
be required. Although testing indicates that the strength of 
bolted connections of SPSW web plates is greater than that 
corresponding to this application of AISC 360 requirements, 
construction has shown that welded web-plate connections 

are often more practical.
For fillet-welded connections, the required weld size at 

the HBE can be expressed as:

For LRFD

For ASD

The required weld size at the VBE can be expressed as:

For LRFD

For ASD

Typically, the angle is near 45° and the weld size required 
is the same at VBE and HBE connections.

As mentioned previously, welded connections should re-
strain the web plate from rotation in order to resist the ex-
pected plate buckling.
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4.5.3.  Design of HBE

The design of the W24×84 ASTM A992 HBE at the ninth 
floor will be illustrated.

HBE in SPW are subjected to significant axial forces due 
to the effects of web-plate tension on the VBE, as discussed 
in Chapter 3. They are also subject to flexural forces where 
web plates impart a different transverse load above and be-
low the HBE (or are not present at all on one side, such as 
at the top story). Additionally, shear and moments from the 

deformation of the frame must be resisted, as well as any 
gravity loading.

The forces from web-plate tension can be calculated out-
side of an analysis. The axial force can be computed from 
the horizontal anchorage forces on the VBE above and be-
low the HBE and flexural forces from web-plate yielding can 
be computed from the loading defined in Equation 3–57, us-
ing Lcf in place of Lh. 

table 4–9.  Final Boundary element sections and web plates

level
web-plate  
thickness  

tw (in.)
VBe hBe

panel proportions

h (in.) hc (in.) L (in.) Lcf (in.)

Roof – – W27×94 – – – –

Ninth Floor 0.0625 W14×132 W24×84 156 129 240 225

Eighth Floor 0.0625 W14×132 W24×84 156 132 240 225

Seventh Floor 0.1046 W14×233 W24×84 156 132 240 224

Sixth Floor 0.1046 W14×233 W24×84 156 132 240 224

Fifth Floor 0.125 W14×233 W24×84 156 132 240 224

Fourth Floor 0.1345 W14×233 W24×84 156 132 240 224

Third Floor 0.1875 W14×370 W24×84 156 132 240 222

Second Floor 0.1875 W14×370 W24×84 156 132 240 222

First Floor 0.1875 W14×370 W10×45 (strut) 102* 84.9* 240 222

*above and below the strut.

table 4–10.  angles of tension stress α

level α (°)

Ninth Floor 42.6

Eighth Floor 42.6

Seventh Floor 41.6

Sixth Floor 41.6

Fifth Floor 41.2

Fourth Floor 41.0

Third Floor 40.0

Second Floor 40.0

First Floor 39.9

table 4–11.  percentage of story shear  
resisted by web plate

level

percentage of 
story shear 
resisted by 
web plate

average tension 
stress in web 
plate, σ (ksi)

Ninth Floor 87.2% 13.1

Eighth Floor 78.6% 20.8

Seventh Floor 85.1% 18.8

Sixth Floor 83.4% 22.7

Fifth Floor 85.4% 22.6

Fourth Floor 83.2% 22.7

Third Floor 91.0% 19.4

Second Floor 90.7% 19.8

First Floor 68.1% 15.6

M
w L P L
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u cf u cf= +
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8 4
(4–14)













































































































Revisions and Errata List  
AISC Steel Design Guide 20, 1st Printing (Printed Copy) 
October 15, 2012 
 
 
The following list represents corrections to the first printing of AISC Design Guide 20, Steel Plate Shear Walls.  
 
 
Page(s)  Item 
 
76 The right column, lines 2 through 12, should be replaced with: 

 
For fillet-welded connections, the required weld size at the HBE can be expressed as: 
 
For LRFD 
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The required weld size at the VBE can be expressed as: 
 
For LRFD 
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