Chapter	11


The Design Worksheet -Part 4 -Withdrawal Resistance


Introduction


This portion of the Design Worksheet is intended to verify that sufficient depth so that Withdrawal Resistance is provided for Transverse Overturning due to wind (in this Example #1), and still provide sufficient depth for Frost Protection.


Withdrawal Resistance Verification





A.	Select the Design Worksheet - Part 4 - Withdrawal Resistance from the Worksheets pull-down menu. The first portion of the form will appear on the screen as shown below. All the answers are already shown; however, this portion of the Form would initially contain mostly blank boxes.





Question #67:	The Maximum Frost Penetration Depth for Champaign, IL was determined from the Appendix H map H-4 as 30 inches. This value has been automatically entered here, and is the only value the User will see in this portion of the Form window.
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	The User should choose the green typed and underlined Table C-1 and use the scroll bar to view the table of values for the Masonry -Fully Grouted exterior walls as shown below. The User can reference Chapter 8 and the Design Worksheet question #52a, where the Required (Av) = 65 plf to resist overturning uplift was determined, or select Overturning from the Design pull-down menu to verify the value. It is clear that  6” CMU units grouted at 48” on center with 195 plf would be the least value greater than the required 65 plf. However, the fully grouted walls was an owner’s choice, and the withdrawal capacity is slightly higher at 231 plf. The required height of wall (hw) = 2’-0” is the same for either choice. Enter the 2’-0” value in the box adjacent to the drawing. This single entry precipitates numerous entries into the empty boxes further down on the Form.
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Question #67a:	Select Masonry Fully-Grouted with the mouse pointer and a black border will indicate the choice.


Question #67a.1:	The withdrawal capacity of 231 plf is automatically entered in the box.


Question #67a.2, 3, 4, 5, 6, 7, 8:	These question are automatically filled in based on the (hw) value entered above. This is illustrated below:
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Question #67b.1-6, #67c:	The piers under the chassis beams and under the marriage wall in Example #1 are only used for Support, they are not used for anchorage due to overturning or uplift. Also, since they are contained within the boundary of the exterior perimeter wall foundation, frost action can be ignored. The only real requirement for the placement of footings below grade would be the 18 inches of topsoil present at the site. The footings must rest on undisturbed soil. Thus, the pier and marriage wall footings must extend a minimum of 18 inches below grade or until undisturbed soil is reached. The boxes shown below can remain blank.
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This completes the Withdrawal Resistance Verification portion of the Design Worksheet. The output of this portion of the Design Worksheet is found in Appendix A.
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