Problem B

Concrete Wall

Concrete

E = 3600 ksi, Poissons Ratio = 0.2

To Do

Model wall using shell elements.

Determine shear axial force and

moment in Pier A, and determine

total shear, moment and axial force

at the sixth level for all piers
combined.
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Note: Our intent isthat you try this problem on your own first. After you have solved it on your
own, you can step through our solution if desired. If you have problemstrying to create the
model, then follow the stepsin our solution.



Problem B Solution
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11.

12.

Click the drop down box in the status bar to change the units to kip-ft. [kip-t -l

From the File menu select New Model From Template... This displays the Model
Templates dialog box.

In this dialog box click on the Shear Wall template button to display the Shear
Wall dialog box.

In this dialog box

« Type 8 inthe Number of Spaces Along X edit box.

* Type4 inthe Number of Spaces Along Z edit box.

» Type 3 Space Width Along X edit box.

» Type 3 Space Width Along Z edit box.

* Click the OK button.

Click the “X” in the top right-hand corner of the 3-D View window to close it.

Click the Set Elements buttoﬂﬁl on the main toolbar (or sel8et Elements.. from the
View menu) to display the Set Elements Dialog box.

In this dialog box:

» Check the Labels box in the Joints area.

» Check the Labels box in the Shells area.

» Click the OK button.

Select shell elements 6, 7, 10, 11, 22, 23, 26 and 27 by clicking on them.
Press the Delete key on the keyboard to delete these elements.

Click the Refresh Window button i' to refresh the drawing.

From the Define menu select Static Load Cases..to display the Define Static Load Case
Names dialog box.

In this dialog box:

« TypeDL inthe Load Edit box.
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» Click the Change L oad button.

e TypelLL intheLoad Edit box.

» Select Live from the Type drop-down box.

* TypeOinthe Self Weight Multiplier edit box.

e Click the Add New L oad button.

* TypeEQ inthe Load Edit box.

» Select Quake from the Type drop-down box.

e Click the Add New L oad button.

e Click the OK button.

From the Define menu select Load Combinations... to display the Define Load
Combinations dialog box.

In this dialog box:

» Click the Add New Combo button to display the Load Combination Data dialog box.

* Inthisdialog box:

e
e
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Type ALL inthe Load Combination Name edit box.

Select ADD from the Load Combination Type drop-down box if it is not already
selected.

TypeDL + LL + EQ inthe Title edit box.

Select DL Load Case in the Case Name drop down box (if it is not already selected)
and type 1 in the Scale Factor edit box (if it is not aready there).

Click the Add button.
Select LL Load Case in the Case Name drop down box.
Click the Add button.
Select EQ Load Case in the Case Name drop down box.
Click the Add button.

Click the OK button twice.
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Select joints 10, 25 and 45.

From the Assign menu select Joint Static L oads... and then For ces... from the submenu to
display the Joint Forces dialog box.

In this dialog box:

» Select DL from the Load Case Name drop-down box.

* Type-10.8 in the Force Global Z edit box in the Loads area.
» Click the OK button.

Select joint 25.

From the Assign menu select Joint Static L oads... and then For ces... from the submenu to
display the Joint Forces dialog box. Click the OK button in this dialog box.

Select joints 10, 25 and 45.

From the Assign menu select Joint Static L oads... and then For ces... from the submenu to
display the Joint Forces dialog box.

In this dialog box:

» Select LL from the Load Case Name drop-down box.

* Type-3.6 inthe Force Global Z edit box in the Loads area.
» Click the OK button.

Select joint 25.

From the Assign menu select Joint Static L oads... and then For ces... from the submenu to
display the Joint Forces dialog box. Click the OK button in this dialog box.

Click the drop down box in the status bar to change the units to kip-in. [Kipin -]

From the Define menu select M aterials... to display the Define Materials dialog box.
Highlight the CONC material and click the M odify/Show M aterial button to display the
Material Property Data dialog box.

In this dialog box:
» Verify that the modulus of elasticity is 3600 and poisson’s ratio is 0.2.
* Click theOK button twice to exit the dialog boxes.

Click the drop down box in the status bar to change the units to [Kip-t -l
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From the Define menu select Shell Sections... to display the Define Shell Sections dialog
box. Click the M odify/Show Section button to display the Shell Sections dialog box.

In this dialog box:

» Accept al of the default values.

» Click the OK button twice to exit the dialog boxes.

Click the Select All button fai| on the side tool bar.

From the Edit menu select Replicate... to display the Replicate dialog box.
In this dialog box:

* Click theLinear Tabif it is not aready selected.

* Inthe Distance areatype 24 in the X edit box.

» Type5 inthe Number edit box.

* Click the OK button

Click the Set Elements button|ﬁ| on the main toolbar (or select Set Elements.. from the
View menu) to display the Set Elements Dialog box.

In this dialog box:

» Check the Hide box in the Joints area.

» Uncheck the Labels box in the Shells area.

» Click the OK button.

Click the Select Allbutton @m|on the side tool bar.
From the Edit menu select Replicate...to display the Replicate dialog box.
In this dialog box:

* Click theLinear Tabif it is not aready selected.
* Inthe Distance areatype O in the X edit box.

* Typel2intheZ edit box.

* Type9 inthe Number edit box.

e Click the OK button.
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Click the Set Elements button|§| on the main toolbar (or select Set Elements.. from the
View menu) to display the Set Elements Dialog box.

In this dialog box:

» Uncheck the Hide box in the Joints area.

» Check the Labels box in the Joints area.

» Check the Restraints box in the Joints area.

* Check the Fill Elements box in the Options area.

» Click the OK button.

Select joint 10. You may need to zoom in to distinguish it.

From the Assign menu select Joint Static Loads...and then Forces.. from the submenu to
display the Joint Forces dialog box.

In this dialog box:

» Select EQ from the Load Case Name drop-down box.

* Type 10inthe Force Global X edit box in the Loads area.
* TypeOinthe Force Global Z edit box in the Loads area.

» Click the OK button.

Select joint 243.

From the Assign menu select Joint Static Loads...and then Forces.. from the submenu to
display the Joint Forces dialog box.

In this dialog box:

* Type15inthe Force Global X edit box in the Loads area.
» Click the OK button.

Select joint 427.

From the Assign menu select Joint Static Loads...and then Forces.. from the submenu to
display the Joint Forces dialog box.

In this dialog box:

» Type20inthe Force Global X edit box in the Loads area.
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e Click the OK button.
Select joint 611.

From the Assign menu select Joint Static L oads... and then For ces... from the submenu to
display the Joint Forces dialog box.

In this dialog box:

* Type 25 inthe Force Global X edit box in the Loads area.
» Click the OK button.

Select joint 795.

From the Assign menu select Joint Static L oads... and then For ces... from the submenu to
display the Joint Forces dialog box.

In this dialog box:

» Type 30 inthe Force Global X edit box in the Loads area.
» Click the OK button.

Select joint 979.

From the Assign menu select Joint Static L oads... and then For ces... from the submenu to
display the Joint Forces dialog box.

In this dialog box:

* Type 35 inthe Force Global X edit box in the Loads area.
» Click the OK button.

Select joint 1163.

From the Assign menu select Joint Static L oads... and then For ces... from the submenu to
display the Joint Forces dialog box.

In this dialog box:
* Type 40 inthe Force Global X edit box in the Loads area.
» Click the OK button.

Select joint 1347.
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From the Assign menu select Joint Static L oads... and then For ces... from the submenu to
display the Joint Forces dialog box.

In this dialog box:

* Type45 inthe Force Global X edit box in the Loads area.
» Click the OK button.

Select joint 1531.

From the Assign menu select Joint Static L oads... and then For ces... from the submenu to
display the Joint Forces dialog box.

In this dialog box:

* Type50 inthe Force Global X edit box in the Loads area.
» Click the OK button.

Select joint 1715.

From the Assign menu select Joint Static L oads... and then For ces... from the submenu to
display the Joint Forces dialog box.

In this dialog box:
* Type 60 in the Force Global X edit box in the Loads area.
» Click the OK button.

Click the Show Undefor med Shape button g to remove the displayed joint force
assignments.

Click the Set Elements button|§| on the main toolbar (or select Set Elements.. from the
View menu) to display the Set Elements Dialog box.

In this dialog box:

» Check the Labels box in the Shells area.

» Click the OK button.

Zoom in on the pier labeled Pier A in the problem statement.
Select joints 208, 212 and 218.

Select shell elements 138 and 142.
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From the Assign menu select Group Name... to display the Assign Group dialog box.
In this dialog box:

* Type PIERA inthe Groups edit box.

» Click the Add New Group Name button.

* Click the OK button.

From the View menu select Restore Full View.

Select all joints level with the bottom of the sixth floor windows by “windowing” (joints
972, 973, 980, etc., 49 joints total).

Select all shell elements level with the bottom half of the sixth floor windows by using the
intersecting line selection method (shell elements 730, 738, 742, etc., 24 shells total).

From theAssign menu selecGroup Name... to display the Assign Group dialog box.
In this dialog box:

* Type 6TH in the Groups edit box.

* Click theAdd New Group Name button.

* Click theOK button.

Click the Set Elements buttoﬂﬁl on the main toolbar (or sel8et Elements.. from the
View menu) to display the Set Elements Dialog box.

In this dialog box:

» Uncheck the Labels box in the Joints area.
» Uncheck the Labels box in the Shells area.
» Click the OK button.

From the Analyze menu select Set Options...to display the Analysis Options dialog box.

* Inthisdialog box click the Plane Frame XZ Planebutton to set the

available degrees of freedom.

e Click the OK button.

Click the Run Analysis button 3| to run the analysis.
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When the analysis is complete check the messages in the Analysis window (there should be
no warnings or errors) and then click the OK button to close the Analysis window.

From the Display menu select Show Group Joint Force Sumsto display the Select
Groups dialog box.

In this dialog box:
» Click on the group named 6TH to highlight it.

» Hold down the Ctrl key on the keyboard and click on the group named PIERA to add it
to the selection

e Click the OK button.

When finished viewing the group joint force sums press the “X” in the upper right-hand
corner of the Group joint Force Summation window to close it.
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