Structures Team Spring 2011 Challenges

The Structures team is new to the AguaClara project. This team was created to provide structural analysis for the growing number of AguaClara water treatment plants. Currently, the automated design tool does not provide structural designs for the tanks. Our ultimate goal is to automate the design of the tanks including column spacing, column sizing, and rebar use when given the required tank height, width, and length.

To begin our analysis, we assumed three different cases which would affect the structural integrity of the tanks. In the first case, we assumed that the tank walls were supported by the backfill which enclosed the tanks. The second case assumed no support from this backfill. The third case analyzed how the rubble in the base of the sedimentation tank affected the stability of the wall which runs between the sedimentation tank and flocculator tank. For each case, we determined the moments applied to the columns and walls by the water pressure. We then calculated the “Moment Capacity” of the columns and walls which determined the moment the columns and walls could experience before cracking as well as for the ultimate failure point.

For the cracking analysis, we used the Transformed Moment of Inertia method to determine the moment at cracking in the columns and walls. This analysis converted the steel into an equivalent concrete area which would yield the same strength and flexural properties. Using this transformed moment, we used relevant formulas to calculate the moment at cracking. The Column Interaction Diagram was used to determine the moment at ultimate failure. We designed a MathCAD file which would output the moment the column could experience before failure based on the dimensions and rebar properties given as inputs. Because the walls had vertical rebar running up between each brick, we modeled the walls as a collection of closely spaced columns. As a result, the MathCAD files we coded for the Transformed Moment of Inertia and the Column Interaction Diagram could be applied to the analysis of the walls. Using these tools, we summarized our results for the three different conditions in our report.
