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MINIMUM HEADWAY/NOMOGRAPHS/CRITICAL BLOCK/

TRAIN SCHEDULE/CAPACITY/OVERTAKE/BLOCKING TIME

Presently, State Railway of Thailand (SRT) evaluates the capacity of the line
from Scott's equation, which normally yields lower results than the actual capacity.
This study recognizes the importance to analyze true line capacity in consistent with
the real operations in Thailand. The study would provide approaches to increase line
capacity. The objectives of this research were (1) to analyze a critical block
determining minimum time headway and factors influencing line capacity, (2) to
design the tool replacing mathematical anaysis for time headway, (3) to study the
effects of the overtaking point to line capacity on equal block length, and (4) to
analyze the suitable overtaking point of unequal block length operation by using the
genetic algorithm and estimate the increasing capacity.

The study was divided into four sections, according to the objectives. The first part
of the study illustrated that the capacity, in form of minimum safe headway was a
function of the train speed, train length, block length, and number of blocks. For two
trains operating at the same speed on unequal blocks, the maximum block length
defined the minimum headway. For two trains operating at different speeds, a
hierarchical analysis was required to identify the minimum headway. The maximum
capacity was achieved when two trains operated at the same speed. As block length

decreases, capacity increases.



v

The second study proposes the design and analysis of nomographs for
minimum headway calculations to reduce the complexity of mathematical equations.
The validation reveals that the nomographs yield minimum headways that are closeto
the result obtained by mathematical derivation. Although minimum time headway
make highest capacity, allowing slower train leads faster one decreases capacity as a
large safe following distance must be provided. Scheduling passing for trains with
different speeds will improve the line capacity. The study in the third section
addresses optimal overtaking position under an equal block length section. The
overtaking block position depends on the number of blocks. The graph between the
overtaking position and capacity is symmetrical, in which capacity is maximized
when the overtaking position is exactly in the middle, and is reducing when the
overtaking position is far from the center of the line.

The last section of the study was the analysis of the appropriate overtaking
position on unequal block length section using genetic agorithms in MATLAB
program. The study presents a case study on Thanon Chira Junction to Khon kaen
section which are currently under double track project construction. The anaysis is
performed under the limitation of headway, dwell time constraints and fixed block
condition to protect conflict throughout the route. It was found that Sa La Din station
is the most appropriate overtaking station which increased the route capacity 76

percent compared with train following arrangement.
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