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Overhead Contact Line Design Software Tool ELFF

ELFF is an automated overhead line handle a vast variety of challenges from
design software tool. Based in an high-output plain line design up to the
AutoCAD environment it can be adjusted ~ most complex multi-track station areas
to almost any OLE project. ELFF can and tunnel equipment.

€ HOW IT WORKS € HOW IT WORKS

€) conceprDESIGN @) DETAIL DESIGN
PROJECT DATA ELFF is BIM enabled with Much of design is automa-

full project information ted, leaving the designer to

integration. concentrate on engineering.

Electrification System
Parameters to interface
with any project.

CAD data

CAD data

INTERFACE (AN

Designer focused and AutoCAD based, ELFF is
familiar and easy to pick up for AutoCAD users.
It develops new engineers and draughtsmen
getting them up to OLE design speed much
quicker. This allows inexperienced members of
the team to work more independently.

Laser scans of landscape,
infrastructure and other
complex areas undertaken
with LiDAR or drones.




9 ANALYSIS Q DOCUMENTATION

Parameters can be altered Layout, Cross sections and
during the design process with quantities of materials are all
impact displayed instantly or produced automatically from
reviewed in 3d fly-through. the model. OUTPUT
PROJECT DATA 0
KS PACE ............ v
SCREEN 2

Related information displayed on screen 2:
layouts, sections, tables, bills of materials

Models and fly-through animations

CAD/PDF data

Automated
outputs

derived from

the 3D ELFF CAD/PDF data
model

Spreadsheets

BENEFITS OF ELFF

+ Time and budget efficiencies from
streamlined design which is approximately USER
two thirds of conventional OLE planning
+ ELFF interfaces with various softwares at FEEDBACK
input and output stages

Spreadsheets in Excel or PDF format

+ Adjustable to almost any OLE project

+ ELFF produces an element of structural
calculations for masts and conductors auto-
matically
+ 3D ELFF supports stage-work design
and phasing of complex deconstruc-
tion and installation

User Feedback
from designers,
installers and
maintainers

Q@ FEEDBACKLOOP

infographic: Paul Weston | www.paulweston.info
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Aims

— ELFF modules help users save time
and keep costs down when planning
new-build, upgrade and maintenance
projects.

— ELFF allows statements to be made
about technical feasibility and
construction costs in the shortest
possible time.

— ELFF enables planning of overhead
contact line systems, whatever their
design, on the basis of a 3D model
showing the track, surrounding area
and overhead contact line.

— Can be used in all planning phases

— Can be used both for local and
long-distance traffic

— No restriction in terms of construc-
tion types

— Different degrees of detail possible

— Automation of time-consuming work
processes

— ELFF is a project design tool based on
AutoCAD.

— Multiple languages supported

— Training and support services with
state-of-the-art resources

Output

— Site or layout plans

— Cross-section profiles with assembly
dimensions

— Checking of structural calculations
for masts and wires

— Several types of views as required,
e.g. signal sighting

— Longitudinal profiles

— Bills of materials

— Value tables for traction power lines,
catenary systems, sag of the catenary
and coordinates for mast foundations

— Customer-oriented output and
export of digital planning documents
according to the client's CAD
requirements

— BIM-compatible 3D solid models



An Overview of the ELFF Modules

ELFF-CAP ELFF-CAT ELFF-CAEF

Stage-work design and planning Structural calculations for masts Single overhead contact lines /
according to construction phase and wires applicable to urban traffic

.2_1_-_3[]1'1443N}

ELFF-CAD

3D Model of the Overhead Contact Line System
ELFF-CAD forms the basis for the other ELFF modules

ELFF-CAM ELFF-CASS ELFF-BIM

Creation of cross-section Module for rigid overhead Output data compatible with
profiles and bills of materials conductor system ROCS in building information modelling
tunnel (BIM) / 3D solid model of the

overhead contact line system
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Module ELFF-CAD

3D Model of the Overhead Contact Line System

- ’ . ELFF-CAD:
' 73 B 3D Model of the Overhead
Contact Line System

A 3D wireframe model of the over-
head contact line system is created in
ELFF-CAD. This 3D wireframe model
forms the basis for the other ELFF
modules and can be changed at any
time, which means it has a dynamic
structure. In each case, the track layout
3 of the section of the overhead contact
coorpro , BTk " line system being mapped serves as

: i ) o | the basis. Different views and distorted
presentations, along with the option to
show and hide specific objects or
calculations, enable users to create or
edit complex overhead contact line
systems.

The basic idea of the ELFF project
planning software is for users to work
out data in ELFF CAD for the other ELFF
modules in the form of a 3D wireframe
model. This means the real work has
already been done in ELFF-CAD,
allowing further processing of data in
the other ELFF modules to be largely
automatic.
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ELFF-CAD ensures users have significant
advantages in terms of planning and
implementing overhead contact line
projects, even where there are complex,
multi-track overhead contact line
systems, such as in stations or in
depots.
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Visualisation of an overhead contact line system



Input Data:

The track centrelines are needed to
create a 3D wireframe model. Optimum
results are achieved when the track
centrelines are available as a 3D vector
file. Track data from customer-specific
sources may also be used in this re-
spect. Important track data, such as the
track cant, can be integrated into the
3D wireframe model using the software
and these are taken into account in the
design phase. Longitudinal spacing of
support structures is supported by the
program, but existing systems can also
be replicated. Furthermore, there is also
the option of determining foundations
and mast positions using coordinate

Referenced orthophotos in the ELFF model

T
.

Referenced terrain data in the ELFF model

points. ELFF items are tailored to the
appropriate railway standard and ex-
panded, so that the correct parameters
are provided for planning.

Aerial views, like orthophotos or digital
terrain models in line format, also prove
to be a useful support, enabling real
mapping of the system together with
the 3D wireframe model.
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Output Data:

Views of the overhead contact line
system from any angle, layout or wiring
plans, cross-section and longitudinal
profiles, and also mast tables and
dropper schedules can be produced as
lists from the 3D model.

However, the program also supports
the creation of coordinate lists, such as
for the foundation sites.

All output data are compatible with
other CAD programs and therefore very
versatile in terms of use.

Upgrading an existing overhead contact
line system
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Module ELFF-CAM

Cross-Section Profiles with Assembly Dimensions and Lists of Materials
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ELFF-CAM:

Cross-Section Profiles with
Assembly Dimensions and Lists
of Materials

Based on the 3D model, ELFF-CAM
enables detailed documentation to be
produced for invitations to tender,
purchase orders and assembly docu-
mentation. These are focused on the
chosen overhead contact line system.
Data exported from ELFF-CAD are
imported into ELFF-CAM, which means
cross-section profiles are automatically
generated.

Input Data:

The components of a railway standard
are contained in expandable compo-
nent libraries and are provided with
the appropriate dimensions, article
numbers and prices.

These data are accessible in ELFF-CAM
in the form of cross-section profiles and
lists of materials, with the rules and
building regulations of the relevant
railway standard being taken into
account. Components can also be
assigned to specific groups to get a
detailed overview.

Components can also be expanded
with 3D solids if the project requires
this. This gives users the option of
generating 3D cross-section profiles,
which can be used to check signal
sighting or for incorporation into BIM
projects.

Furrer+Frey’

Overhead contact lines



J80-T E/ 20.00m

ha =

- 1 ha= 804

] 804 M
li]

|%:II:II:II:II:II:I|:H:|| 5 o |

72=35
sh=180
nf=0m

Trag=260

i i Trag=260
Stuetz=230 ; Stuetz=230
Spurh=100 : Spurh=100 |
Spurtr=120 | Spurtr=120 |
3 Autha=50 | Aufha=50 |
i g ‘
xof=14 i |—I‘——.::>il |—L——L'E:i|
BLS(FS1)
5 FUW BDKS
i=0mm = Dq&ﬂ<6
hg = 4.24
hg = —10,78
H EBV 2/ 53 gEEw 2/ 53

Mast 8/
HEB 220 / 9.00 m

h=698

| o | o | | }:u:n:%y

hf=530
zz=35
sh=180
nf=0m

Stuetz=230 |
Spurh=100 |
Spurtr=120 j
Aufho=50 |

]
]
]
|
1
]
:
Trag=260 |
1
]
]
1
]
]
]
1

<206/184>

1
=
1l
[=:}
m
m

h=518

Glels O = 6.083 mil xs=16
xof=10
BLS(FS1)
iBDK7 hk=0
Il =0 mm
hg = 0.00
EBY 2/ 53

Mast B/r
HEB 220 / 9.00 m

A typical example of a cross-section
profile generated in ELFF-CAM
provided with the information needed
for assembly

Depending on requirements, ELFF-CAM
offers the possibility of producing 3D
solid cross-section profiles



Output Data:

Order-specific cross-section profiles
with assembly dimensions and lists of
materials are produced.

Data such as article numbers or prices,
along with component dimensions
can be accessed at any time for all the
components used in the project.

This means there is the option for
largely automatic creation of specific
bills of materials or pricelists.

Alternatively, cross-section profiles and
lists of materials can be generated for
each support or tension length.
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Renovation of an overhead contact line
on an existing system with ELFF.
Existing supports are imported into
ELFF-CAM using laser scans.
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Module ELFF-BIM

Building Information Modeling

ELFF-BIM:

Output of the Overhead Con-
tact Line System in the Form of
3D Solids

Input Data:

ELFF-BIM runs in conjunction with ELFF-
CAD and ELFF-CAM.

This means the component library can
be expanded with 3D solids, which

are generated according to customer
requirements.

These allow automatic generation

of 3D solid cross-section profiles in
ELFF-CAM using the basic data from
ELFF-CAD.

Existing ELFF projects can be expanded
at every planning phase with ELFF-BIM.
There is also the option to integrate
external component libraries into ELFF-
BIM.

Example of a signal sighting check. In
the process, the ELFF 3D solids are
synchronised with a driver’s cab video.




Output Data:

ELFF-BIM allows users to generate an
image of the overhead contact line
system quickly in the form of a 3D solid
model.

Up-to-date export of data output from
ELFF-BIM is possible in various CAD for-
mats and these can then be imported
into state-of-the-art BIM projects.

ELFF 3D solids
Model of an overhead contact line
system integrated into a BIM project
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Module ELFF-CAT

Structural calculations for masts and wires

ELFF-CAT:
Structural calculations for
masts and wires

Input Data:

ELFF-CAT is an integral part of ELFF-
CAD and contains and controls the
calculations in the ELFF 3D model.
Parameters specific to railway stand-
ards, such as tensile forces in the cables
and wires, component weights and
wind and ice loads, are provided by
ELFF-CAD.

Output Data:

Structural calculations for masts and
cables are carried out continuously as
the 3D model is produced. As a result,
ELFF-CAT provides verifiable evidence of
the structural strength of components.
This means users have constant control
over the overhead contact line project
designed in ELFF and can analyse, and
if necessary correct, data such as the
catenary system’s wind blow-off or
radial forces at the registration arms
along with many other parameters,
simply by showing or hiding them.

Control of =
contact wire s T“MH
blow-off in 3D S o
and 2D view B i“}
30‘@12[{‘ 22
- 3082 —
error code: 5899
B i1
o\ ‘
S et ‘-x.::::‘ji
// ! error code: QZ ;_ | ) )
| 2 404 Where there is a non-compliance,
(_ o I b)) # B error codes support users at the design
(7 — _.ﬁ stage. Example in the adjacent image,

exceeding the permitted radial load

18



Module ELFF-CAEF

Single Overhead Contact Lines / Applicable to Urban Traffic
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ELFF-CAEF:
Single Overhead Contact Lines
/ Applicable to Urban Traffic

ELFF-CAEF is an extension of the
ELFF-CAD module, which was specially
developed for use in urban traffic and
projects with single overhead contact
lines.

The use of ELFF-CAEF enables projects
for light rail systems and trolleybuses
to be implemented three-dimensionally
in the form of a 3D wireframe model.

In addition to various views of the
model / project, collision checks and
the automated creation of documents
needed for construction and assembly,
such as cross-section profiles and bills
of materials, are possible.
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Stage-work Design and Phase Planning

Module ELFF-CAP
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ELFF-CAP:
Stage-work Design and Phase
Planning

ELFF-CAP is the module for stage-work
design and phase planning. A «service
life» is assigned to every component, so
that it appears on the plans for the cor-
responding construction phase, marked
in the specified colour (existing stock,
removal, new construction, temporary
structures, etc.).

Input Data:

The only input required is to designate
the construction phases and assign
components to individual phases.

Output Data:

For each construction phase, ELFF-CAP
produces the same documents already
described for ELFF-CAD and ELFF-CAM.
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Module ELFF-CASS

Tunnel Conductor Rail Module

ELFF-CASS:
Tunnel Conductor Rail Module

'}3 _.

ELFF-CASS is an autonomous module,
which is intended to support users
when creating tunnel rigid overhead
conductor bar projects for tunnels.
Cross-sections can be generated auto-
matically after brief initial processing
of the input data. In each case, laser
scans and the corresponding track data
are used as the basis. This means the
assembly and construction specifica-
tions required for tunnel conductor bar
projects can be produced very quickly
and efficiently.
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Licensing

Railway companies and overhead con-
tact line designers can acquire licences
for the modules. The associated data-
bases are customer-specific and need
to be tailored by us. Training courses
are necessary and will be delivered as
required. Support and updates are
provided by individual agreement.

Services

Signon and Furrer+Frey provide
engineering services for overhead
contact line systems using the ELFF
OLE design tool. Our engineering staff
are experienced in designing local and
long-distance railway systems both in
Switzerland and abroad. Thanks to the
flexibility of ELFF, comparisons between
different overhead contact line designs
can be made at an early stage in the
design process.

Furrer+Frey AG
Overhead Contact Lines
Thunstrasse 35

P.O.Box 182

CH-3000 Bern 6
Switzerland

Phone +41 31 357 61 11
Fax  +41 313576100

adme@furrerfrey.ch
www.furrerfrey.ch
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