Get your truckers moving

FIGURE 1
main entrance and a secondary entrance. The main entrance has two
lanes and is operated by one check-in
staffer, who obviously can only process one truck at a time.
The secondary access has only one
lane and uses radio-frequency identification-based (RFID) automated
processing for faster check-in. The
trucks arriving with empty trailers
are processed at the main entrance,
and the trucks carrying materials into
the facility are processed at the secondary entrance.
However, in case of an RFID failure, trucks carrying materials have
to be rerouted to the main entrance
for check-in processing, adding further congestion to the system. Once
processed into the facility, each truck
performs a different procedure (live
load or drop-and-hook procedure)
based upon the truck type. Upon
completion, the trucks are scaled out
(weighed) and can leave the facility.

What was before
This process flow shows the warehouse receiving process at the facility that was
being studied.

Computer simulation model
visualizes future operations
To understand and visualize this
warehouse’s operations and quantify
the impact of potential alternatives,
we developed discrete event simulation models. Further, the DMAIC
(define, measure, analyze, improve
and control) methodology, a datadriven quality strategy, was used as a framework for systematic
project management, as shown in Figure 2.
We extracted six months of data pertaining to truck arrivals
and loading/unloading operations from the company’s warehouse management system (WMS). These data were then
processed, analyzed and fitted to theoretical distributions. A
major challenge of this problem is modeling feasible scenarios
to improve the existing modus operandi. Furthermore, the
proposed alternatives must be easy to implement and have a
short payback period. To do this, current warehouse check-in
practices were studied.
Check-in practices can be broken down into manual and
automated categories. Manual check-in procedures have a
worker who processes each truck into the facility after verifying its details. On the other hand, it is a common practice to
implement RFID technology at the entrance for automated
check-in. Typically, RFID check-in processes are two to three
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times quicker than a manual check-in process.
However, it becomes complicated and expensive to install,
operate and maintain the RFID tags for warehouses that receive goods from thousands of different trucks. Moreover,
there is a probability of failure of RFID technology, which
can be caused by outdated equipment, reflection of RF energy
and fast-moving trucks.
We evaluated the strengths and weaknesses of the current
check-in process by interacting with the warehouse staff (or
subject matter experts) and developed different options that
were feasible for improving the check-in operations.
The alternatives can be grouped into two decision levels,
namely, capacity management and queue processing. Capacity management deals with the addition of a new resource (or
technology) or using current resources more efficiently, while
queue processing decisions use priority rule to specify the order in which an arriving truck is processed.

