






Rolling Drag Tabulation (Ballast Drag Length) ver 1.0
Number of

Wagon(s)

Wagon Length

(m)
15 20 25 30 15 20 25 30 15 20 25 30

2 10 10 15 15 10 10 15 15 10 10 15 15

4 10 10 15 15 10 10 15 15 10 10 15 15

6 10 10 15 15 10 10 15 15 10 10 15 15

8 10 10 15 15 10 10 15 15 10 10 20 20

10 10 10 15 15 10 10 20 20 10 10 20 20

12 10 10 15 15 10 10 20 20 15 15 25 25

14 10 10 20 20 15 15 25 25 15 20 25 30

16 10 10 20 20 15 20 25 30 20 20 30 30

18 10 10 20 20 15 20 25 30 20 25 30 35

20 15 15 25 25 20 20 30 30 25 30 35 40

22 15 20 25 25 20 25 30 35 25 30 40 40

24 15 20 25 30 25 25 35 35 30 35 40 45

26 20 20 30 30 25 30 40 40 30 35 45 50

28 20 25 30 30 30 30 40 45 35 40 50 50

30 20 25 30 35 30 35 40 45 35 40 50 N/A

32 25 30 35 35 30 35 45 50 40 45 N/A N/A

34 25 30 35 35 35 40 45 50 40 45 N/A N/A

36 25 30 35 40 35 40 50 N/A 45 50 N/A N/A

38 30 35 40 40 40 45 50 N/A 45 N/A N/A N/A

40 30 35 40 45 40 45 N/A N/A 50 N/A N/A N/A

42 35 40 45 45 45 50 N/A N/A 50 N/A N/A N/A

44 35 40 45 50 45 50 N/A N/A N/A N/A N/A N/A

46 40 48 50 50 50 N/A N/A N/A N/A N/A N/A N/A

48 40 48 50 N/A 50 N/A N/A N/A N/A N/A N/A N/A

50 45 50 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

*1 Ballast drag length expressed in terms of metres (m)

*2 Where 'N/A' is shown, please contact ARTC for further information if required.

*3 Data based on runaway wagons only.

Axle Load

(tare weight)
20-30 tonnes

Ballast drag wheel

depth
300 mm

Wheel Radius 457 mm

Grade of

Run off
0 %
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7.78
0 0 0.00 60.49 7.78 0.00 0

10 0 0.00 60.49 7.78 1.29 0
15 1 0.43 56.21 7.50 0.65 0
20 1 0.43 51.93 7.21 0.68 0
25 1 0.43 47.65 6.90 0.71 0
30 2 0.86 39.09 6.25 0.76 1
35 2 0.86 30.53 5.53 0.85 1
40 2 0.86 21.97 4.69 0.98 1
45 3 1.28 9.12 3.02 1.30 1
50 3 1.28 0.00 0.00 2.35 1

Average Deceleration 0.64 Total Time 9.57

Date Prepared by ARTC ID No. Email address Organisation Project NAN No. Checked by: Independent Review by:

Speed (m/s) Time (sec) Number of wagons derailed

Results

Distance (m)
Number Bogies

off
Decel Rate (m/s²) V²

Rolling Drag Calculation (Ballast Drag Length) ver 1.0

Enter grade of runoff (%)

Enter number of wagons
Enter wagon length (m)

Mandatory Mandatory

Inputs

Enter radius of wheel (mm)
Enter depth of wheel (mm)
Enter axle load (t)

Enter forward speed (kph)

Mandatory
Auto

populate
MandatoryMandatory

Instructions
Insert data into green cells only

Readings
Stopping distance is highlighed in yellow within the results table. (No
additional % has been included)
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Vʰ ='D - Rolling Drag'!E7/3.6 m/s
F˅ =('D - Rolling Drag'!E8/2)*9.81 kN per wheel

ƶ ='D - Rolling Drag'!E9/1000 m

r ='D - Rolling Drag'!E10/1000 m

='D - Rolling Drag'!E11

='D - Rolling Drag'!E12*'D - Rolling Drag'!E8*4 Mass of train

='D - Rolling Drag'!E13/100

Fx = =(Calculations!D5*(SQRT(Calculations!D6/2*Calculations!D7)))+(Calculations!D10*9.81)

kN retarding force per

wheel

a = F =E13/('D - Rolling Drag'!E8/2)

deceleration rate of

derailed wheelsets

(m/sec^2)

m

s = v² =(Calculations!D4*Calculations!D4)/(2*E14) metres

2a

Distance (m)

0 =AND('D - Rolling Drag'!G19=0,'D - Rolling Drag'!G18>=0)
10 =AND('D - Rolling Drag'!G20=0,'D - Rolling Drag'!G19>=0)
15 =AND('D - Rolling Drag'!G21=0,'D - Rolling Drag'!G20>=0)
20 =AND('D - Rolling Drag'!G22=0,'D - Rolling Drag'!G21>=0)
25 =AND('D - Rolling Drag'!G23=0,'D - Rolling Drag'!G22>=0)
30 =AND('D - Rolling Drag'!G24=0,'D - Rolling Drag'!G23>=0)
35 =AND('D - Rolling Drag'!G25=0,'D - Rolling Drag'!G24>=0)
40 =AND('D - Rolling Drag'!G26=0,'D - Rolling Drag'!G25>=0)
45 =AND('D - Rolling Drag'!G27=0,'D - Rolling Drag'!G26>=0)
50 =AND('D - Rolling Drag'!G28=0,'D - Rolling Drag'!G27>=0)

Rolling Drag Calculation (Ballast Drag Length) ver 1.0

Distance for an individual wheel
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