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Informal Note #43
ANALYSIS OF ELKHART YARD TRACK AND HUMP REQUIREMENTS

I INTRODUCTION

This informal note documents and summarizes the findings of =an
analysis of the latest Elkhart design plans. The plans call for a target
throughput cf 2915 cars humped per day.

The Elkhart yard was analvzed using the CAPACITY model. The initial
assumptions in the analysis were:

® Maximum receiving track lengths of 120 cars

® Humping rate of .37 minutes per car (2.7 cars per minute)

® Tyo hump engines working per shift.
When the initial analysis was completed, two types of sensitivity
analvsis were conducted. TFirst, the effect of slower humping rates was
analyzed to simulate the effects of severe weather conditions. Second,

the effect con track requirements of a +1 hour variation in arrival/

departurzs time was analyzed.
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II HUMP THROUGHPUT

The initial analysis assumes a humping rate of ,37 minutes per
car with crews and two hump engines synchronized and working at specified
process rates. A sequence of CAPACITY simulation runs was performed,
starting with a throughput of 2665 cars/day to 3200 cars/day. At 3200
cars/day the receiving yard experienced congestion; counsequently we
assumed the hump was saturated. The higher throughputs were accomplished
by increasing the number and size of new inbound trains whose consists
included BN, CNW, Milwaukee, MOPAC, Sco Liné, Gibson, CJ-Ashland and
ATSF cars.

The base day consisted of 2665 cars humped/day (actual Elkhart
traffic of 11-19-77); this resulted in a hump utilization of 68 percent.
When the hump throughput was increased to the target 2915 cars/day, the
hump utilization increased to 75 percent. When the hump was unable to
handle additional cars at 3200 cars/day, the hump utilization peaked at
82 percent. The graph on the following page (Figure 1) depicts the per-
cent of time that cars were passing over the hump during the third day
of each simulation.

The above results indicate that the target throughput of 2915 cars/
day is "theoretically" possible. However, a closer look at the simu-
lation results shows the two hump engines utilizing the hump 75% of the
time for humping. Our experience from a number of projects and railroads
indjicates that in actual practice, a 65% hump utilization is normal. The
discrepancy arises because the CAPACITY simulation is optimistic; CAPACITY
assumes the two hump engines are perfectly synchronized and the engines/
crews are working at the standard process rates all the time. If in fact
a 65% hump utilization figure is correct, then to achieve a throughput
of 2915 cars per day, the hump speed must be raised to 3.1 cars per
minute. With 657 utilization and 2.7 cars per minute, we would expect
the throughput to be considerably less than the desired 2915 cars per day.

It should be noted that in poor weather conditions the 2.7 cars
per minute hump rate may not be able to be sustained, thus further
eroding hump throughput. TIf the hump rate is decreased to .41 minutes/
car (i.e., 2.44 cars/min.) and the hump utilization is 65%, the through-

put will decrease to 2283 cars/day.



Figure 1

REQUIRED HUMP UTILIZATION WITH VARIATIONS LN HUMP THROUGHPUT

(2 engines/shift and humping rate .37 min./car)
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After assimilating all this data, we would suggest that the pogsi-
bility of achieving 2915 cars per day is marginal. In order to insure

reaching the target hump throughput, a higher humping rate is desirable.



ITT NUMBER OF TRACKS

CAPACITY graphically presents the time that each train is detained
on a receiving or departure track. Although the data used in this study
was real inbound traffic and scheduled outbound trains, we know that
trains seldom arrive/depart at the scheduled time. Therefore, we per-
formed a sensitivity analysis on the track requirements assuming trains
arrive/depart + 1 hour from the schedule. This is accomplished by extending
the track occupancy of each train by one hour either way and counting the
maximum number of tracks occupied during any time over the 24 hour period
depicted on CAPACITY graphs. Trains requiring track lengths greater
than 120 cars were assumed to occupy two tracks.

The conclusions of this sensitivity analysis are the following track
requirements for the target rate 2915 cars/day:

® 3 East receiving tracks ‘

® 8 West receiving tracks

® O Fast departure tracks

& 9 West departure tracks.
Supporting documentation is supplied in Figures 2, 3 and 4,which illustrate
the recelving and departure yard requirements for a throughput of 2915 cars.
The target throughput was achieved by adding 3 inbound trains (ADD1, ADD2Z,
and ADD3) to the West receiving vard, requiring making up three new out-
bound traing (ABN1, ACNW, ANCl) departing from the East and West departure

yards (see Tables 1 and 2) to carry the additional traffic.



Flgure 2

EAST AND WEST RECEIVING TRACK REQAUIREMENTS
(RGIS5 CARS /DAY, HUMPING RATE .37 MIN. /lAR)
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Flf]ure, 3

COMBINED RECEIVING YARD TRACK REQUIREMENTS
(RYGIS CARS /DAY, HUMPING RATE . 37 /MIN. /2R )

RECFIVING YARD OCCUPANCY DIAGRAM FOR DAY 23 =
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Frgure L

EAST AND WEST DEPARTURE VaRD TRAK REQUIREMNMENTS
(2916 Cars /DAY, HUMPMG KATE . 37 mMIN.[LARD
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TASLE 2
EAKHART DEPARTING TRAIN ScHERPULE

€ 2915 eARS /DAY)

ELKHART CAPACITY DATA 11-19=77
_DEPARTURE TRAIN INPUT DATA =
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