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A Study of the Behavior of Reinforced Concrete Beam with lLarge Opening

by Strut-and-Tie Modei

By Mr. Chalermpong Kocharce

Mr. Narongsak Wongsri

ABSTRACT

The aim of this project is to study the behavior and load carrying capacity of a simple
reinforced concrete beam with length of 2.4 meter having a large rectangular opening of 20 em
wide and 40 cm long located at 40 em from the top and bottom edges and 15 cm from the beam
end. A total of 6 beam specimens with a design point load of 12 Ton applied at the midpoint
were tested. The 17 beam specimen was a plain concrcte beam. The 2™ beam specimen was
designed using a standard strength design method recommended by the EIT code. The 106"
specimens were designed by the “Strut and Tie Model” method. From the test results, all
specimens had similar initial cracking patterns and were able to resist the designed load of 12
Ton (except the 1" beam specimen). Cracking patterns during the test process and failure
mechanisms at the maximum load differed for each specimen depending on the amount and
arrangement of steel reinforcement. For the beams designed by the “Strut and Tie Model”
method, the amount of steel was weighed as 46.98 kilogram, 16.64 kilogram 23.39 kilogram
and22.47 kilogram where as the maximum loads were measured as 25.00 ton, 15.52 ton, 17.00
ton and 25.53 ton respectively. As can be seen, all four beam specimens designed by the Strut
and Tie Model was able to safely resist the applied load. However when comparcd with the one
designed using the standard strength design approach having 25.25 kilogram of stcel and 18.98
ton of maximum load, it was found that the beam specimens designed by the Strut and Tic
Model had both more and less amount of steel. Therefore, it could either be more economical or
more expensive when designed by the Strut and Tie Model method depending on the layout of

truss models being used for design.
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