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Why do we tamp the track?
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Why is this topic so important?

Safety

Sustainability
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Track Geometry saves money...

... if a track geometry defect is present, the cumulative MGT “life” of
the rail was approximately 30% less than that of a rail defect with no
track geometry defect. [1]
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[1] Zarembski, A. M.; Attoh-Okine, N.; Einbinder, D.; Thompson, H.; Sussmann, T. How Track Geometry Defects Affect the Development of Rail Defects. http://railroadengineering.engr.udel.edu



Tamping machines all over the world...

...bute w tey

Q HEAVY HAUL SEMINAR - JUNE 8 - 9 WRI 2023



Superposition of two
movements:

e Oscillation

* Squeezing movement

0.025

Insertion

0,020
€
E‘ 1 —
S gotsf 7R o N

- p ﬂ - 1 oo : Jipzed ia
. l X ' . £ oot0b=—"H]
Centering ~ \M“W Squeezing g &=
| ; }: | 7 — N .
':i,_‘ 4 0,005
a2

] 1
e . D1 1,025 1,05 1,075 1.1
L. L Time [s]

Lifting Leading Xtina ——  Contact point @
Unloading N Xpallast <
Withdraw

5
g HEAVY HAUL SEMINAR - JUNE 8 - 9 WRI 2023



g HEAVY HAUL SEMINAR - JUNE 8 - 9 WRI 2023



Research Concept
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Testing Matrix
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Squeezing Movement and Force °
From Smart Tamper
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Maximum reaction force [kN]

Maximum reaction force [kKN]
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Ballast Acceleration Pattern From °
SmartRock
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~ Acceleration (g)

[
(9

(9,
]

1
(9}
|

—
) )
L | L L | L

(S
-
| L

16

Ballast Acceleration (Clean Ballast)
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Acceleration (g)
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Ballast Acceleration (Fouled Ballast)
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Average Horizontal Acceleration(g)

Comparison between Clean and
Fouled Ballast
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Ballmastm Rotatiop
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Comparison between Clean and

Fouled Ballast

90
1 Clean Ba”aSt ® (0.6s-1 insertion 1 FOUIed Ba”aSt ® 0.6s - 1 insertion
75 , © 0.6s - 2 insertions 75 , ® 0.8s-1insertion
® 1.0s- 1 insertion ® 0.8s - 2 insertions
. ° © 1.0s - 2 insertions . ® 1.0/1.2s-1ins
< 60 4 < 60 A
S §
3 . 5
O 45 - O 45
e o G? 45
Q () . .
S v c limited
&8 307 . i J0 e e T T
° ® °® °
o0
[
i _ ®
15 & ® 15 b E.B .
° @
o o
0 —71ir - r - r -t - 1t -1 - 1 1 1 0 —71tr - r  r - r - r - 1 - 1 1 1 °
00 02 04 06 08 10 12 14 16 18 20 00 02 04 06 08 10 12 14 16 1.8

Average Horizontal Acceleration (g)

g HEAVY HAUL SEMINAR - JUNE 8 - 9

Average Horizontal Acceleration (g)

2.0

20

WRI 2023



Vertical Acceleration (g)

10

-10

Ballast Contact Stress

21

4
— Vertical Acceleration
Bulk Stress
2 e 54 12
™ g
e 9
~ &
w 3
J i U A - T)
0 g g8 0 w e W: 0
2 <
E
£ g
12 2 54 H{-2
| —— Vertical Acceleration | ]
Clean Ballast Bulk Stress Fouled Ballast
T T T T -4 -10 T T T T -4
0 10 20 30 0 10 20 30
Time (s) Time (s)

g HEAVY HAUL SEMINAR - JUNE 8 - 9

WRI 2023

(edIN) ssong yng



Comparison of signal from ballast and tamper
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Comparison of signal from ballast and tamper
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Normalized bulk stress (MPa/g)

Comparison of Ballast *
Performance after Tamping
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Future Work
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Conclusion

% Compared to fouled ballast, clean ballast is more responsive to the specific
parameters of tamping. Typically, a squeezing time of 1.0 second yields better
results than 0.6 seconds. However, deficiencies in short squeezing time can be
rectified by increasing the number of insertions.

“* When it comes to ballast, the tamping process's squeezing phase can be

broadly divided into two stages: the initial disruption of structure, and the
establishment of "interlocking".
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