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Abstract

Linear construction materials such as steel bars are the main materials of
reinforced-concrete structures. They are consumed in a large amount and have a high
unit price. These linear materials have to be cut into various desired lengths and
pieces before using. The cutting process creates a large amount of trim loss and
usually wasted. This finally affects on the project price. An engineer is responsible for
preparing the demanded bars list whereas steel workers create a cutting plan and
perform the cutting process. The cutting plan is generally created using a simple
intuitive algorithm without any computational tools. The result from the survey
showed that the trim loss was more than 8% of the demanded amount. Hence, this
research aims to develop a method to arrange an efficient cutting plan for linear
construction materials particularly steel bars. The cutting plan arrangement consists of
two main steps i.e. the cutting patterns generation and the number of cutting
replication determination. A set of efficient cutting patterns is generated using the
Intensive Search Algorithm which is comprised of diverse and complete patterns. The
algorithm also controls the trim loss of the patterns to a specified allowable length.
The number of cutting replication is determined using two steps. First is to determine
the answer of the optimization of the One Dimensional Cutting Stock Problem (1D-
CSP) model. Second is to find the answer or cutting the remaining demand using the

Best-Fit-Decreasing algorithm.

Test results showed that the cutting plan arrangement which was developed in
this research could give good plans. The plans had a low trim loss rate of only 1.24%,
which was better than the plans from the BFD algorithm alone with the trim loss rate
of 3.71% (less than about 3 times) and they are much better than the ones from the
current practice. This cutting plan arrangement has the potential to help create an
efficient cutting plan for the linear construction materials. It helps keep the trim loss
from the cutting process to a minimum. It can save a lot of construction costs and

also helps the environment by using resources efficiently and minimizing waste.

Keywords: Cutting Stock Problem, One-dimensional Construction Materials,

Cutting Plan, Trim Loss, Steel Bar





