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•  founded in 1957,
•  location: Boppard (Rhine valley),
•  since 2005 part of the 
    FAYAT Group  (France)
•  approx. 1300 employees,

First BOMAG
roller  BW 60,
1957 BW 200  (7t): 

first heavy

equipment, 1962   
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Fayat Group Activities

• Earthworks, civil engineering and building

• Steelworks

• Electricity, electronics, information technology

•• Road building equipment & environmentRoad building equipment & environment  

• Handling and hoisting equipment

• Pressure vessels

+ Services & vineyards

What is BOMAG



Production

Application

Compaction

Maintenance

Milling

Recycling

FAYAT - Road  Lifecycle

What is BOMAG



Single drum rollers - BOMAG

MCR 250, Asphalt Recycling
train - Marini

RF200, hot-mix asphalt production -
Ermont

Variosprayer - Rincheval Emulab automation - SAE

F221 paver-finisher - Marini

Crack and joint repairs - Breining

Viasealer - Breining BM 2000/60 milling machine -
BOMAG

FAYAT
Products

What is BOMAG



Others
(77,7%)*

BOMAG
(22,3%)*

*Jan. - Nov. 2006

Market share 2006
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*business year 2006

Light Equipment
(15,7%)*Soil and sanitary landfill

(45,0%)*

Asphalt
(39,3%)*

Sales by product category
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Light Equipment
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Asphalt Equipment

What is BOMAG



Soil and
sanitory landfill

What is BOMAG



Innovative
Technology
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Numerical Analyses at BOMAG:

• FEA with MARC since 1994: 

• nonlinear FEA:  calculations with permanent deform ation,  

• begin of soil mechanic calculations in 1999, 

• increased complexity of models: dynamic analysis, contact
  nonlinear behaviour of materials,

-> new FEA-programs (PATRAN/NASTRAN in 2001) and 
     high performance computers

+elastic analyses of parts (deformation & stress),
+simple dynamic analyses (modal analyses),  

FEA at  BOMAG



Linear structural
analyzes :
evaluation of components
and  assemblies

FEA at  BOMAG



Nonlinear Structural Analysis :

Test   procedure on  a  cab  with integrated ROPS

FEA at  BOMAG



Dynamic
Analysis :
Modal Analysis
of  entire units

FEA at  BOMAG



Advantage of FEA simulations:

description of the dynamic behaviour of the compact ion tool

&
description of soil dynamics

B)                             Kreiserregung
mm

-7,0
-6,5
-6,0
-5,5

-5,0
-4,5
-4,0
-3,5
-3,0
-2,5
-2,0

-7,5
-8,0

    displacements

B)                            Kreiserregung

*105 N/m2

-0,5
-0,4
-0,3
-0,2

-0,1
 0,0
 0,1
 0,2
 0,3
 0,4
 0,5

    shear stresses  

vertical  stresses  and
displacements in different
distances  to  the  surface

vertical displacement [mm]

ve
rt

ic
al

 s
tr

es
se

s
[N

/m
²]

20cm

40cm

60cm

Soil mechanics with FEA



[Lit.2][Lit.1]

Dynamic behaviour of the
compaction tool during
the compaction process

results with MSC.MARC

permanent contact
periodic loss of
contact
begin of jumping

jumping

jumping

vertical displacement [mm]

relative vertical
force [1]

Soil mechanics with FEA



Compaction
analysis:

Soil dynamics
during
compaction
with BOMAG
equipment

0,20 m

Soil mechanics with FEA



• Directed exciter

• Circular exciter
drum splitted

exciter mass small  high

drum

vertical horizontalangular

two identical  counterrotating exciter masses

Examples
Exciter Systems
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New compaction
technologies:
Polygonal Drum

Examples



The polygonal
drum conceptcircular plate wedge

plate =
vertical
pressure
forces

wedge=
horizontal

shear
forces

Vertical
stress

[N/cm²]

Examples
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Vertical stresses in the soil - MARC simulation

Examples



FEA simulations of running behaviour for the
optimisation of the reversible vibratory plates

BPR 65/52 on a
medium hard soil

Old generation BPR 65/52

Examples



Physical tests to examine the influence of
different parameters on the running behaviour
for the validation of the MARC model

Old contour BPR 65/52

Optimized contour
Test track of
new BOMAG plate

Examples



Old Generation:
BPR 65/52 on a
medium hard soil

New Generation:
BPR 65/70 on a
medium hard soil

0,10m

0,20m

Examples



Compaction
performance
Backfilling a Closure of
the Deep Repository

Compaction of Bentonit
with a special tool

Examples



Compaction Test
Results:
surface with cracks
and loosening

Examples



Simulation results:
useful as explanation
of the test results

Examples



• Hypoplasticity as material model for granular
materials
– developed at the University of Karlsruhe,
– written as UMAT-subroutine for ABAQUS,
– many validations for hypoplastic simulations available,
– enhancements for cyclic loads and for cohesive

materials.

• Enhanced material model necessary for
– realistic simulation of compaction processes in the soil,
– developement of new compaction technologies.

Enhanced Soil Material Model



Static cyclic triaxial test

MARC:

•
ABAQUS [Lit.3]

Experiment setup
and model [Lit.3] 

Enhanced Soil Material Model



Dynamic triaxial test
MARC:

without intergranular strain

10 cycles

40 cycles

ABAQUS [Lit.3]

with intergranular strain

10 cycles

40 cycles

Experiment setup
and model [Lit.3]

Enhanced Soil Material Model



Cyclic compression test with hypoplasticity

Enhanced Soil Material Model

with intergranular strain
for cyclic loads

without intergranular
strain

Results with 
ABAQUS and
PLAXIS
[Lit. Meissner, Zimmer,
Quick, Arslan;
Darmstadt, 2006]

Results with 
MSC.MARC



Goals for the project with MSC.MARC

• complete numerical
simulation of soil
compaction processes
(subgrade and
machine)

• enhanced model as a
tool to find out new and
more efficient
technologies for the
compaction of different
soil materials.

Enhanced Soil Material Model



Tools and enhancements in the FEA
software for BOMAG purposes - examples

• integration of experimental data as boundary
conditions; comparison FEA results vs. measurement

• accurate import of geometry data; enhanced CAD
capabilities

• enhanced automatic meshing tools; modeling and
meshing of welded constructions; accurate hex-mesher

• further development in contact algorithms and stability
• optimized explicit solver for MARC
• enhanced capabilities in nonlinear material modeling

Necessary tools for future projects



Summary

• FEA software helps BOMAG to decrease
development time and to increase the
product quality

• FEA is used for many different problems

• FEA helps to develop the right compaction
tool for every user



Thank you for your attention !
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For further information please contact

Peter Erdmann
Manager Basic Research

BOMAG, FAYAT Group
peter.erdmann@bomag.com


