Chapter	8


The Design Worksheet - Part 4


 Av -Transverse Direction





Introduction


This portion of the Design Worksheet is intended to investigate the ability of the foundation Type selected to resist uplift and overturning. There is a need to provide vertical anchorage between the superstructure and the foundation to facilitate this resistance. The Type E1 Foundation has two anchorage options as shown in the partial enlargement of Figure 6-8 from the “Handbook”.
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Chapter 4-The Manufacturer’s Worksheet discussed these options in detail. Now it will be necessary to determine the required anchorage force based on the wind loads determined in Chapter 5 - Site/Loads. In that Chapter it was found that seismic inertia forces need not be considered.


Vertical Anchorage Requirements in the Transverse Direction





A.	Select the Design Worksheet - Part 4 - Av-Transverse Direction command from the Worksheets pull-down menu. The Form window will appear on the screen as shown below. Certain values have been entered in several of the boxes and others are blank.
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Question #52a and #52b:	The number already inserted in the box comes from the Overturning dialog window, and this is the best place to start. Select the Overturning Icon from the main tool bar, or select Overturning from the Design pull-down menu or select the far right button at the end of question #52a to bring up the Overturning dialog window as shown below:
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		The top left of the window provides a summary of the dead loads previously selected, which can still be altered by use of the buttons to access the Dead Loads dialog window. The upper right side of the window is a summary of the wind loads as already calculated for the building geometry and site. The button allows the User to return to the Wind Load dialog window if any last minute changes are required. The left center of the window provides the seismic inertia forces at the roof and floor levels; however, seismic is not a consideration according to ASCE 7-93 for manufactured housing in Champaign, IL.  The number of vertical tie-downs is indicated as 2, which is shown as option 1 above in the Introduction. This implies that the superstructure will be anchored at the exterior walls only. The required overturning force (Av) is indicated as 65 plf along the exterior walls. The calculations are not shown here, but can be found in Appendix D of the “Handbook” in section D-300.2.F and are illustrated in Figure D-14 for two and four tie-downs. To demonstrate the use of this dialog window, try option 2 by using the down-arrow to reveal the drop-down list box and highlight 4 vertical tie-downs. The following portion of the Overturning dialog window is shown below to reveal the new (Av) values at the exterior walls and at the interior piers under the chassis beams. Again the calculations are based on equations found in the “Handbook” reference cited above.
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	It is at this point that the User requires the assistance of the On-Line “Handbook”- Appendix C - Table C-1. Select The Guide from the Help pull-down menu bar to bring up the full Table of Contents for the “Handbook” as shown below. 





Note:		Chapters not typed in green and underlined cannot be accessed.
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	Select Appendix C - Foundation Capacity Tables, which is typed in green and underlined. This will bring up the Chapter Table of Contents as shown below:
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	Select Section C-200. Withdrawal Resistance Capacities Tables, to reveal the text of that section as follows:
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	Select the green typed and underlined Table C-1 to reveal the Longitudinal Foundation Walls Anchorage Table C-1 as follows:
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	Use the scroll bars to review the details, notes, and the Capacities Table. All the capacities shown in table C-1 exceed the required anchorage (Av) of 65 plf , which means that two tie-downs is more than ample and more economical than involving twice as many tie-down connections. 





	Example #1 will use 2 tie-downs. Switch back to the Form window. It now should be understood where the 65 plf and the 2 tie-downs answers came from.





Question #52c:	This box remains blank unless more than 2 tie-downs are used. If option 2 (4 tie-downs) were selected the 133 lbs. would have been inserted, as well as question #52a changed to 43 plf and question #52b changed to 4 tie-downs.


Question #53 & #54:	From the Manufacturer’s Worksheet the superstructure’s anchorage capacity of 200 plf has been automatically inserted in the Form. This is more than adequate to anchor with 65 plf. Thus, the answer to question #54 is “yes”, which is also automatically answered.


This completes the Vertical Anchorage Requirements in the Transverse Direction, meaning the Overturning.


See Appendix A for the Design Worksheet printout.
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