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Why Do We Require Transitions?

Problems

The Importance of Settlement and Stiffness
Loaded Deflection

Engineered Transition Designs

Practical Applications

Examples
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Poor or No Transition - Conseguences RHOMBERG
SERSA/ GROUP

Manual packing required - Sometimes very frequently (monthly)

Broken rails (typically 20 to 30 per year), Foot Failures typically 50 per year, Reduced component life, Increased
whole life cost

Safety, Delays
Not just stiffness changes — Need to consider ballast settlement, loaded deflection and development of voiding
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Hazard Score: 51
Failure type: Broken Rail - gap
in running table 75mm or less
ECM1 1100 59 miles 638 yasdla
—right rail

Broken Rail (LNE) RHOMBERG/
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There has been a previous rail break at this location and the majority of rail breaks in the rail foot are caused by poor support
conditions NetworkRai_l
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Not Just Traditional Transitions RHOMBERG

SERSA//

Excessive deflection and poor / variable support conditions
Increased Settlement, Voiding, Increased Dynamic Loading, Increased Settlement, High NetworkRail
Bending Stresses, Reduced Life, Failures, Delays W"‘




Bridge / Slab TransitionDiagrammatic Explanatiemwsers,/
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situation immediately after construction / maintenance
(without additional measures)

massive slab track end standard ballast load distrnibution ballast (new / tamped /

situation after a period of use
(without additional measures)
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Traditional solutions - _ RHOMBERG/
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« Aburied/under-ballast slab T F] . EENE

- Intended to avoid soft fill effects e s i e

» Results in ballast attrition and voids ¢ el -

« Sometimes a ballast mat specified e A *

« Trough helps confine ballast BTl

- End is another transition LI IENLTED e

« Differential settlement still prevalent -
«  Wedge form embankment stiffening e R e e s R

« Aims to minimise settlement T r_i

* New-build solution = o

« Not so easy for an existing structure
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BR Solution — 1980’s RHOMBERG ,/
SERSA/

Developed for slab track

Pre-cast concrete beam ~4.5m long, bearing on the slab end
Features a ballast retaining wall, packing plates

Not much resilience, but adjustable and spans void risk area
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Modern Alternatives RHOMBERG
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Sleeper Soffit Pads
« Shown to reduce ballast settlement
« Can help design a smoother stiffness change

Geoweb/geogrids

Piling
XiTrack
DB high speed (T
 Lots of gluing (they use epoxy) -

 Strap rails on special/bridge sleepers
« Formation stiffening measures

Steel transition module (V-TRAS)
« As part of a system
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Slab track systems RHOMBERG/
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Transition between slab track and ballasted track (glue and rails)
SLAB TRACK BALLAST partial bonded ballast |
base ballast and
full bonded ballast (I=15) , edge ballast (I=15m) | partial bonded ballast Il base ballast (I=15m)
23 sleepers rail fastening stiffness 53 sleepers rail fastening Istiﬁness 40 kN/mm, 6 sleepers rail fastening stiffness
27 kN/mm . 23 sleepers rail fastening stiffness 60 kN/mm . 70 kN/mm
[ |
., auxiliary rail OBB-PORR-slab track I=5m 25 x W60 B320-U IOARG 310 for auxiliary rail N 44 x W60 B320 , 6 x W60 BO7 with ZW 1000
! 65 65 60 60 60 !
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4 > - M earthing socket ) 3
2 special transition slabs (UKO-slabs) o o o o
slab track | ballasted superstructure
) ballast
-slab track | transition section I=50,20m | standai
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East London Line

XiTrack used in shoulders

& in bottom ballast

NetworkRail
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Rhomberg Sersa — V-TRAS RHOMBERG/
Modular Ballast to Slab Transition

fixed bearing of the module structure of a transition section”
on the slab track end WV'T.RAS.' ,

transition module V-TRAS
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Rhomberg Sersa — V-TRAS RHOMBERG/
Modular Ballast to Slab Transition

» Pre-fabricated steel structure

bearing plates (steel) with
elastic pads on the surface (blue)

NetworkRail
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Rhomberg Sersa — V-TRAS RHO!\SIIBESRG/
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Modular Ballast to Slab Transition

situation immediately after construction / maintenance
(without additional measures)

massive slab track end standard ballast load distribution ballast (new / tamped /
sleepers not settled)

situation after a period of use
(without additional measures)

erratic subsidence within
a very short distance due
large def IS R to rail traffic / ballast settlement

load distribution ballast (settled)

massive slab track end voids under the sleepers standard ballast

NetworkRail
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Rhomberg Sersa — V-TRAS RHOMBERG/
Modular Ballast to Slab Transition

situation immediately after construction / maintenance

load application at the fixed bearing of the module

S

% e e

simply supported end of the module massive slab track end transition module V-TRAS standard ballast load distribution ballast (new / tamped /
(steel drag structure with elastic pads) sleepers not settled)

situation after a period of use

in a long section smoothly
increasing settlement of the track expected, slight
load application at the fixed bearing of the module due to the rolling loads rail deformation

simply supported end of the module 3 transition module V-TRAS
(steel drag structure with elastic pads) sleepers

NetworkRail




Universal Transition Module V-TRAS RHOMBERG /
SERSA

Reduced rate of differential settlement

Reduced conseguence of differential settlement

Reduced frequency of intervention to correct level defects
Reduced dynamic impact due to void formation

Reduced risk of rail and component failures

Easy correction of construction failures and operation defects

Unrestricted involvement in additional track equipment (e.g. derailment
provisions)

Usable on any kind of slab track type and bridges
Elasticity can be adjusted to suit application if required

NetworkRail



RHOMBERG
SERSA/ GROUP
Queen Street installation In

Ballast compacted under V-TRAS
cutting adjacent gabion wall
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A System Solution for a Transition Zone

Key requirements:

« Deal with settlement risk
* Bridge it
« Confine it
e Support it
« Manage the ballast
« Confine it
e Support it

 Ensure buckle and twist risks are minimised

« Manage the Formation and Drainage
« Adequate stiffness and compaction
* Longitudinal and transverse falls

« Capacity
« Corrosion

« Ground water
» Protective coatings

RHOMBERG /
SERSA/
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A System Solution for a Transition Zone

Design stage:

Site Investigation
» Soils/Formation/track bed
» Drainage & ground water
* Survey

Risk assessment
 ldentify particular considerations
» Bridge articulation/movement
» Curves and rail stressing

Detailed design
« Settlement control
« Stiffness change through transition zones

Installation stage

» Suitable work window and schedule/order of actions

» Testing of formation compaction

» Care on levelling and packing to achieve designed solution

RHOMBERG
SERSA
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Remodelling of the Junctions in Station Throat & Through Tunnel

Kings Cross Gasworks Belle Isle
Station Tunnel (Copehagen Jn)
528 yds

New Thameslink Route

»

Rhomberg Sersa UK (RSUK) was awarded a design subcontract in 2018 for

Preliminary Design and subsequent Detailed
designer

Design, with FCP.VCE as specialist

11‘LQ To /From St Pancras rom Mo . X i
Canal Tunnel \"-\ glJ-BL Tg:mde:lR:::: » End Cllent IS NetWOrk Rall
0.5mp \%““Q \ ‘q\ » Principal Designer is Amey Consulting
P===== oS \\ i\\ 5 © » Principal Contractor is Network Rail in Alliance with various construction
Cmm=== 4025 T U companies according to discipline
5
B = = = = 5 1> D
N omsree O\ LR
orRL Kings Cross Gasworks Belle Isle
o/B
Regent's Careal Station Tunnel (Copehagen Jn)
|SPEEDS SHOWN ARE IN M# 528 yds New Thameslink Route ™
. i To/ From StPancras, © S N ToFrom North (I.__:onctlrt;? j_ln
1S = No 1 Slow (D S5 unnel ¢ : _ _ L.amden Road Lentral Jn_
25z EIW(:BC}; SRR T IR - LINES Canal Tunnel \\F\\m h .
. = No ast N ~
2 o3 2F = No 2 Fast (A) E‘““““E 8 i l \SOanK R
"f\wf East Sidings ; - \ K — B; ______ T S . - \ . ,h D
. = 3 \ —_——— - - - - 65 - E> ]' - - U
» RSUK are also contracted to build the slab N ——— SR Y AN P
a0 65 75
track through the East Bore of Gasworks T y
Tunnel R Ll = Ll ¥
¥ = - 75 Be— — = = = - p

» Construction planned for Q4 2019

SPEEDS SHOWN ARE IN Km/h|
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View from South (West), Station side
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Why Slab Track?

Fitting track and electrification was the challenge at feasibility
Even discrete rail seats were a challenge to fit in an in-situ concept
Ballast — sleepers could not fit!

2.1m wide variant of Porr STA was proposed

Consequently a team of RSUK with key suppliers Porr and designer
VCE.FCP were engaged

Under the canal was the tightest point
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PROPOSED LINE A
Rail Level = 13.755m

PROPOSED LINE B
Rail Level = 13.755m

4735

h o Co—— |—f L Cam j THE PROPOSED SLAB
L I i L POSITION AT THIS CHAINAGE -
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Kings Cross Remodelling
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Rhomberg Sersa UK Ltd

2, Sarah Court | Yorkshire Way
West Moor Park | Armthorpe
Doncaster | DN3 3FD

Tel +44 (0)300 30 30 230
www.rhomberg-sersa.com

Thank You

Barnaby Temple
Brian Whitney

Rhomberg Sersa UK Ltd
Tapton Park Innovation Centre |
Brimington Road |

Chesterfield | S41 0TZ

Tel +44 (0)1246 541 924
www.rhomberg-sersa.com
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