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Damages to the structures of concrete pavements: Egggg;ﬁ:;;';f“fd
here some examples from the application of Jointed Plain Concrete

Water leakage Erosions Longitudinal Crack
(here: Bitumen from interlayer)
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Damages to infrastructure due to heavy rain events, Bundesanm.tfﬁrd
StraBenwesen
current example A61, flooding in the Ahr valley

Tk

Autobahn
destroyed

And here?
First no visible
Damage
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Possible maintenance measures for concrete pavement B"ndesa"sta'tfﬁrJ

StraBenwesen

Stabilising stiching
of slabs of cracks
Replacement Complete

of single slabs reconstruction
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What phase are we in?
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Destructive investigations: baSBJ

Here an example of taking samples (drill cores)

Advantages:

- Accurate information about
the road construction and
the current performance
(adhesion, cavities, erosions)

Disadvantages:

- High effort

- Traffic restrictions

- Selective statements
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basq’

Benkelman Beam / Modified Benkelman Beam Bundesmstat

developed in 1952

advantages:
- Easy to handle

disadvantages:

- Measurement is time-consuming

- Truck axle as a load is not precisely defined
- Individual measurements

- output selective values

- Traffic restrictions required
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Lacroix / Curviametro

Developed in 1964

advantages:

- Low cost monitoring

- Fewer traffic restrictions
- required

disadvantages:
- Distribution of the device is limited

Vehicle Moving

Geophone

Chain Moving
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Falling Weight Deflecometer Rang

StraBenwesen
Developed in 1964
advantages:
distribution of the device is high
Easy to handle
Load-plate is precisely defined

Disadvantages:
- Traffic restrictions required
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Falling Weight Deflectometer Bbdang
- Boundary conditions for the measurements s
on concrete pavement

- Force impact 30 — 300 kN (50 kN)

- Diameter of the load plate 300 mm
- Duration of the force impulse 25 - 30 ms ot
- Temperature range from + 5°C to + 30 °C - Vil el
- No frost in the subsoil/substructure
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Evaluation of the FWD raw data

- Maximum measured deflection

- elati reatjot ement

- Effectiveness index

- Standard deviations of the maximum measured deformation
- Standard deviations of relative joint movement

- Regression parameters or fictitious deformation

- Equivalent deformation modulus

- Bearing capacity ratio

— l:ﬂﬂlmnx 1=00 -

— ——— — L e

=

— ) .
2 &)

Dipl.-Ing. Stefan Holler




the next steps in planning maintenance measures: B""desa"m'tfﬁrJ

StraBenwesen

Identification of homogeneous sections
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the next steps in planning maintenance measures:
Dividing of the homogeneous sections into categories
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Bergisch Gladbach am 03.06.2014 @ 2014 FGSV, Kiln

for:

FGSV Manuals on FWD

How to measure? How to evaluated?

Forschungsgesellschaft fiir StraBen- und Verkehrswesen @

Arbeitsgruppe Infrastrukturmanagement FGsv

Forschungsgesellschaft fiir Stralien- und Verkehrswesen

Arbeitsgruppe Infrastrukturmanagement FG sv

i i Arbeitspapier
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Teil B 2.2 Teil G 2.2

Falling Weight Deflectometer (FWD):

Falling Weight Deflectometer (FWD):
Gerétebeschreibung, Messdurchfithrung g te'g ( )

Auswertung und Bewertung von
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f

s AP Trag Teil C 2.2

Ausgabe 2012 . Ausgabe 2017
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Annual comparative measurement of FWD in Europe at BASt ggggi;ﬁgggﬁfﬂfg
(here: April 2024)
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To analyze the overall performance of the concrete pavement additional measurements
will be needed, for example:

Position of the dowel bars Georadar Eveness
(longitudinal and transverse)
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CRCP, Access road near Geseke — Staenesen
after 11 years of service (with heavy trucks)
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CRCP, E 313 Grobbendonk Bbdasgbd

StraBenwesen

Small water leakage at the longitudinal joint
after 8 years of service

FWD Results in the load center

Q =] =] =] =] =] o] =] Q ] Q Q
§ ] 3 4 H 3 § 3 & ] g b
b b b M b b : b b i : 3
] N N N o N o o o o Lyl o
0 ‘ .
0 : 4
Tl Feead pteatrety e L ‘v‘*, —
3 6 L ¢ ¢t e, L’A’.’AL‘ Y M [ I W'Y
3 P + . + e ’
8w
M L
2100
§
£ 10
u
a1
160 +

130

22 Dipl.-Ing. Stefan Holler




CRCP on Autobahn A5 near Darmstadt

FWD results after 15 years in service with heavy traffic
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CRCP and JPC on Expressroad B56 near Diiren

FWD — Results after 22 years in service
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CRCP, JPC and Asphalt on bridges on Autobahn A94 near Forstinning

FWD results after 8 years in service

Fahrtrichtung Widnchen Betriebs-km
P = = = = = = = = = = = =
— — — — — — =3 — — — — — —
— e — —_ — > — —_> — > 2 Lrs —
= = = = = - = =5 = 5 = = =
= = & & = & = = &5 & & & =
o L L o~ <~ o~ o~ o~ o~ o~ o o~ o~ o
20
40
60
=
—= 8o DEB
= ATS
=100
K= o~ > -
] a - a
—_—120 = = =1
s = = =
1 oo o oo
Plattenbauweise —
140 ATS =
=
=
160 oo
180
200




26

FWD results after 48 years in service with heavy traffic

CRCP on E40 near Leuven
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Multifunctional assessment tool for the structural evaluation et |J
and the design of pavements (MESAS)

Nl
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Multifunctional assessment tool for the structural evaluation Et”,”a‘éii"‘ﬁéi'ﬁf“rJ
and the design of pavements (MESAS)

Front Cameras

GPS und Inertialsystem

DMI Bearing Capacity TSD Longitudinal eveneess Driver / Operator
IRI
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Multifunctional assessment tool for the structural evaluation
and the design of pavements (MESAS)

Transverse eveness und surface Datenmanagement
images
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Georadar GPR
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