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ABSTRACT

The Operating cosls represent an effective share of the total costs of city bus flect. The
management of the maintenance as a  cost cenler is the focus thal cnables the
optimization of operating costs. The study presents a new methodology to oplimize the
operaling costs of city bus llect. The study was carricd out on the fleet of Greater Cairo
Bus Company in order to cstablish a new system Lo optimize the operating costs. '
The analysis is bascd upon actual data collected for the chosen sample of 143 buscs
during four years. The data proved that Lhere were inaccuracy in the expenditure sparc
parts syslem ol the replacement stores led to discrepancies in values ol total operating
costs of the bus. A new suggested system was applied to reanalyze the data, The new
analysis proved that the average total operating costs of cily bus incrcase sharply after
ten years of operation. Further, the main components of operating costs in a descending
order are: Tyres, engine and gearbox. The costs of these components were studied in
delails. _ .

The methodology of reliability and hazard rate were applied on engine and gearbox data
1o calculate the optimal service lifc for new or renewed engine or gearbox.

- The analysis of engine data showed that the mean time to failure (MTTE) of air-cooled
engine, which is mounted on NASR 811 bus is 580364 km and ils unit cost is 0,16093
L.IE/&Am. The MTTF of walcr-cooled cngine which is mounted on NASR 871 bus is
682859 km and its unil cost is 0.099 L.E /km. The analysis proved thal watcr- cooled
engine is morc suilable lor city bus cspecially in dusty environments.

- The analysis of gearbox data showed that MTTF of gearbox, which is mountcd on
NASA 811, is 414016 km and its unit cost is 0.0837 L.E/km. The MTTE of gearbox,
which is mounted on NASR 871 bus, is 735619 kim. and ils unii cost 15 0.1025 L.Ii/km

- Relationships between service life of new units and their subscquent averhaul service
kil were developed.

- The study recommended performing the preventive maintenance for engine or gearbox
before first natural Lailure. The timing of the first preventive maintenance for both the
two engines and gearboxes was calculated according to the hazard rates mcthodology

- For the tyres, which arc the main costly item, a survey was donc to getthe :caE
statistical distributions for number of passengers and speeds, The survey was applied on a
sample of the Aect represenling the operation conditions. The main parameters alfccting
the service lile of the tyre were discussed. A general formula for service life of Lyre based
on inftation pressure, applicd load and speed of bus has been cstablished.

- A guidcline to adjust the inflation pressure was given with a new formula and charts. A
calculated case study on onc routc of the company flect proved that incorrect inllation
pressure decreases the Lyre service lile by about 30 % ol its normal service lile.
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