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Project Overview

• Carolina CAT runs a large service, sales and  repair operation. This project 

is related to the Warehouse optimization of CAT.

• Carolina CAT feels that the current layout is  not conducive to the efficient 

operation and desires to use System Engineering tools to optimize the 

existing space and provide a new floorplan  layout.

Deliverables

▪ The team used a DMAIC process for working through this project

▪ New layout design of the warehouse and  quantification of improvements 

over the existing  design

▪ Design recommendations the warehouse

Analyze - ARENA Simulation Explanation

Visual Representations of Recommendations

• Please see external displays

▪ Please see demonstration

Economic Analysis

Measure – Data Analytics

• Surveying employees from Carolina CAT warehouse allowed the team to 

create an AHP and a decision tree, with monetary values, tailored to the 

employees opinions

• Taking into account the employees opinions will help CAT choose the 

recommendation that will be most likely endorsed and reinforced by the 

employees

AHP

▪ For the current loading dock doors to be better than the new doors Carolina CAT would 

have had to make a profit of $3,391.81 instead of a first cost

Senior Design II

Criteria Weights

Storage Capacity

Workable Volume

Minimal Picktime

Overall Winning Recommendation

Decision Tree

▪ Demand for 26,470 items was divided into groups of their locations and 

further divided into the 4 regions for our Simulation

▪ A total of 59,852 

orders were 

analyzed to help 

decide how many 

items would be in 

an order 

▪ Strong correlation between order arrivals 

during the weekdays allowed us to use a line 

of best fit and MSE was calculated to ensure 

accuracy with there being an average of 450 

orders per weekday

▪ Orders also arrived during the weekend 

which were transferred over to the 

Weekdays and were arriving inconsistently 

according to the graphs to the right so a 

triangular order arrival rate was made

▪ The decision tree 

determines that the best 

option is to follow the 

option to optimize the 

workable volume by 

implementing new 

shelving where the 

cantilevers are currently 

placed. 

▪ Although there is a cost to 

implementing this 

recommendation, this will 

be the most acceptable 

option from the employees 

point of view.

Cash Flow for Old Doors Cash Flow for New Doors


