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iIntroduction of Under Tie Pads

> load distribution
» contact area
» track quality
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Introduction of Under Tie Pads

» load distribution over higher number of ties

» reduction of dynamic forces
> Increase of contact area between concrete ties and ballast

| M — D |

better track quality reduction of hollow areas
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Introduction of Under Tie Pads

Load distribution
with sleeper pads

Load distribution
without sleeper pads

ties without UTP ties with UTP
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Introduction of Under Tie Pads
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Introduction of Under Tie Pads

ballast contact pressure
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Da-Qin coal line, China = Facts and Figures

» length: 653km (double track)
» annual gross ton: 450 MGT - largest capacity worldwide
» axle Load: 25 ton

Chinese heavy-haul lines

= Connecting lines
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Da-Qin coal line, China = Facts and Figures

USP Installation loaded section:

» installation Date: April 2016

> é(r)]_mm USP installed on type 3 standard concrete ties in
ina

track length: 1460 meter
substructure:

1 curve R=700 m

3 bridges total length 376 m
3 tunnels total length 277 m

YV VY
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Da-Qin coal line, China = installation of UTP in Track
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Da-Qin coal line, China = installation of UTP in Track
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Da-Qin coal line, China

Reference Letter of USP

UTP installation loaded section:

>

V.V VYV V V V

after 14 month total tonnage 519MGT
section without UTP 2 times tamping and maintenance
UTP section no tamping

UTP section no tie defect

UTP section no white spots (no ballast wear)
UTP section no hanging ties

Track Maintenance Department

high level of track quality in UTP section Taiyuan Railway Bureau

July 10, 2017
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Da-Qin coal line, China = pictures of loaded section after
12 month
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Da-Qin coal line, China = facts and figures

» UTP installation empty section:

» Installation Date: October 2015

» 10 mm UTP installed on type standard concrete ties in China
» track length: 1290 meter

> substructure:

2 curves
3 bridges
1 tunnel
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Da-Qin coal line, China = measurement data
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Da-Qin coal line, China =2 standard deviation/
longitudinal level

empty direction

transition from
embankment to
bridge
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Reference Letter of USP

Da-Qin coal line, China

UTP installation unloaded section:

» after 20 month total tonnage 173MGT
» section without UTP 3 times tamping and maintenance
» UTP section no tamping
> UTP section no defect KI5
» good state of track geometry

Track Maintenance Department
Taiyuan Railway Bureau

July 10, 2017



Carajas Railroad

“  sdo Luis

> 892 km
> 32.5 metric tons
»> 250 MTBT/year in 2016

Carajas

> 370 MTBT/year until 2020 is expected

Source: Vale Brazil
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VALE iron ore line, Brazil = track information

About EFC
Freight Rail Traffic

Carajas Railroad
up to 370 MTBT/year
[I - I until 2020 is expected

Real 2011 Real 2012 Real 2013 Real 2014 Real2015 2016

® Ore ® General Cargo

*MTBT — Million of Tonne Gross Transported Source: Vale Brazil
' VALE



B test track section of
220m with UTP was
Installed in December
2014

replacement of wooden
ties by concrete ties
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VALE iron ore line, Brazil = track information
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TECHNOLOGY DIGEST Hyshais

TIMELY TECHNOLOGY TRANSFER

The work described in this document was performed by Transportation Technology Center, Inc.,
a wholly owned subsidiary of the Association of American Railroads.

Evaluation of a Foundation
Design for Turnouts under
Heavy Axle Load Traffic

David Davis, Xinggao Shu, Rafael Jimenez, and Beatrice Rael

e

Transportation
Technology Center, iiic.
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Average Vertical Track Stiffness, Inside Rail
408 Turncut - 40 Kip Vertical Lead - TLV
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Figure 2. Reduced Vertical Stiffness and Variation in
Stiffness in Phase | Test Turnout (pads from closure
panel 1 to end of turnout) Compared
to Baseline Turnout (no pads)

ISR, i

Transportat
Technology Center, iiic.
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International references in heavy haul

II-
]

of

Sweden, Gallivare — Koskuskulle; Malmbanan

Norway, Narvik; Ofotbanen

China, Fengtai — Shacheng; Fengsha line of the Bejing Railway Bureau
China, Da-Qin coal line, Taiyuan Railway Bureau

USA, Pueblo, Transportation Technology Center, Inc. (TTCI)
USA, Oskosh; Union Pacific (UP)
USA, Pendelton; Union Pacific (UP)

Brazil, Estrada de Ferro (EFC); VALE S.A
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conclusions/ recommendations

» improvement of track quality is proven in main line and heavy
haul lines- lower deterioration rates in tracks with UTP

benefits:

» reduction of maintenance costs

» elongation of tamping cycles

» increase of life time of the track

> better track availability and less track possessions



“THE BITTERNESS OF POOR QUALITY
REMAINS LONG AFTER THE SWEETNESS
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