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GENERAL

REQUIREMENTS ON MODERN SUPERHIGHWAYS
e high capacity,

e high durability,

e low maintenance expenses

e |ong life-span

» Concrete pavements meet these demands
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GENERAL

CHARACTERISTICS OF MODERN CONCRETE PAVEMENTS

e High load capacity

e Resistant to deformations at any load and any temperature

e Very good evenness during the entire life-span

e No lane grooves (Aquaplaning)

e Good water conducting performance » Meg atrend: Sustai nability
e Long-lasting skid resistance & low noise emission

e Reduction of lighting costs in tunnels

e Reduction of fire load in tunnels

e High availability, few job sites, few traffic jams

e Life expectancy of at least 30 years

e During life-span only low maintenance und repair action needed
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Plate 2: Structures with concrete surface course for carriageways on F2- and F3 i el Foad and Traasportetion Resedrch Associetion
(T in cm; —x— E,, minimum values in MPa)
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DESIGN (GERMANY) "
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DESIGN (GERMANY)

ZTV BETON-STB

e Technical conditions of contract

Fahrbahnbreite

JE—

RF = Expansion Joints

—

LF: Langsfuge

a Markierung L5
] ]
L,%/F - g RF) RF: Raumfuge
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Frostschutzschicht

Entwasserung amJ
Tiefpunkt

J

Road and Transportation Research Association @
[

Working Group Concrete Pavements |G\

Additional technical conditions of contract
and directives for the construction

of base courses with hydraulic binders
and concrete pavements

ZTV Beton-StB 07

Edition 2007
Translation 2012

ﬁAuflager: Tunnelsohle/Konstruktionsbeton
oder
L Betondecke anstehender Untergrund

—— Vliesstoff (entfallt bei STSuB)

oder
Schottertragschicht (STSuB)
Frostschutzschicht

[ Tragschicht mit hydr. Bindemittel
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D ES I G N (G E R M A N Y) Concrete pavement with

' three carrlageways Road and Transportation Research Association @
ul
emergency 2 2

ZTV B ETO N -STB lane \\\4

H i 9 '\‘, Additional technical conditions of contract
([ ] Te C h n I Cal CO n d Itl 0 n S > ‘\'\o e and directives for the construction
O X of base courses with hydraulic binders

of contract

and concrete pavements

ZTV Beton-StB 07

dowels with spacing of
250 mm resp. 500 mm
' base course

® Slab DimenSionS: base course

General: max Length = 25 * Thickness Yanchorsperielali -
groove Inh cement boun Tranif::ii:: ig?z
Tunnel: max Length = 20 * Thickness base course
Reason:

e More air movement in tunnel and therefore more evaporation in the upper layer
e Prevention of curving / bowing in the slab due to increased shrinkage
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DESIGN (GERMANY)

PROJECT TUNNEL DESIGN (EXAMPLE: A4 TUNNEL JAGDBERG, GERMANY)

e open tunnel bottom

e 8 T Fohrtrichiung Garlit
+7.27 \ adrinehting ?glaf%ahnoufbou:
@ Fahrtrich Garlit 5 U U—Belmfmrbahndecke C30/37, d=
Mg .- Ggf’ richtung GOrl Z SN Wy T gg;?}?n"&s;(?;h‘;{?’; -Geotextil ouf Polypropylenbasis (.
‘g it S +4.50] @40

Notgehweq: Stahibeton
€25/30 LP, XD3, ¥F4,
d=15cm

Lichtroumprofil

Fahrbohnoufbau:
~Betonfohrbohndecke, C30/37, d=27cm

N Cehtreumprem FGeofextll auf Polypropylenbasis (500g/maNZETNNN,
*\ Fhydr. geb. Tragschicht 0/32, d=15cm

Kabelleerrchre

Schiitz fiir Leiteinrichtung
Breite/Tiefe—2x7cm

Z

Eyp auf FSS=120MN/m’, d=43em R

~huffiillung: Mineralstoffgemisch ¢ (38 ) Bordsteine
min. Evw=45MN/m® (F1, GW/G) DIN 18196
~Trennies aus Geotexti

Schiitz fir Leiteinrichtung
Breite,/Tiefe-2x7em

T o=%3cm

Auffillung: Mineralstoffgemisch
min. Ev=45MN/m? (F1, GW/GI) DIN 18196
I Trennviies ous Geotextil ((24)
Filterkies 16,/32, d=25¢m |
Trenniies ous Geotextd
*)hydr. geb. Tragschicht 0/32, d=15cm
I*)Auffiillung: Mineralstoffgemisch, steinfrei,
nicht aggressiv, min. E,=45MN /m’ )
5.50 1147 109

-Filterkies 16/32, d=25cm

~Trennviies ous Geotextil

, T
1

Lingsraumfuge mit
Fugeneinloge, d=20mm

=
=
Kabelleerrohre A HFrostschulzschicht 0,/56,
L4
£
=
5
&
=
ET

1.26 (23.1)Ltingsroumfuge mit
Fugeneinlage, d=20mm

|
| {38 ) Bordsteine +1.7
|
|

T

- Lingsroumfuge mit  (23.9)
2,5% FOK%0.00 Fugeneinlage, d=20mm

1

=
i
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DESIGN (GERMANY)

PROJECT TUNNEL DESIGN
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k Upper layer 5 cm

EXECUTION WORKS

Lower layer 17 ... 25 cm

Geotextile

UNBOUND BASE COURSE

Bound or unbound
Base course

De-icing layer /
Unbound base course
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SS77 Val di Chienti (Italia), 2012



EXECUTION WORKS

UNBOUND BASE COURSE

SS77 Val di Chienti (Italia), 2012
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EXECUTION WORKS

UNBOUND BASE COURSE y

: { :
o b4 3
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Upper layer 5 cm

EXECUTION WORKS

Lower layer 17 ... 25 cm

PAVING TRAIN FOR TWO-LAYER CONCRETE PAVEMENT

Bound or unbound
Base course

De-icing layer /

working platform upper layer
. ‘ Unbound base course

-

~ lower layer
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EXECUTION WORKS

TUNNEL CLEARANCE

Fahrtrichfung G?rlitz

7 Fahrbohnaufbau: S
U U,-Belnnrmmahndecke C30/37, d= s
Notgehweg: Stohlbeton Geotextil ouf Polypropylenbasis (S00g7()7
€25/30 LP, XD3, XF4, hydr. geb. Tragschicht 0/32, d=15cm 7
d=15em B ) Frostschutzschicht 0/56, E,p ouf FSS=120M
Lichtraumprofl = d=l§_ m

|stoffgemisch

Slip form paver
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EXECUTION WORKS

lower layer

LOWER LAYER CONCRETE
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EXECUTION WORKS |

é
lower layer

UPPER LAYER
CONCRETE
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upper layer

EXECUTION WORKS
*

CONCRETE SURFACE
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EXECUTION WORKS

FINISHED
CONCRETE SURFACE
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EXECUTION WORKS

TUNNEL CLEARANCE
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A10 Tunnel Katschberg (Austria), 2008



EXECUTION WORKS

TUNNEL CLEARANCE
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A10 Tunnel Katschberg (Austria), 2008






SPECIAL DETAIL

MANHOLE: 2 OPTIONS
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SPECIAL DETAIL

MANHOLE (OPTION A)
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A70 Tunnel Schwarzer Berg (Germany), 2005 TEAMS WORK.




SPECIAL DETAIL

MANHOLE (OPTION A)
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SPECIAL DETAIL

MANHOLE (OPTION B)

"] cover with pull-out cylinder
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SPECIAL DETAIL

MANHOLE (OPTION B)

A94 Ampfing (Germany), 2011
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SPECIAL DETAIL

MANHOLE (OPTION B)

. core drilling device |
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A94 Ampfing (Germany), 2011 TEAMS WORK.



SPECIAL DETAIL

MANHOLE (OPTION B)
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SPECIAL TASK

§QDPORTAL FRANZENSFESTE
PORTALE SUD FORTEZZA
BRENNER BASE TUNNEL Richa 4
<7
~
—
~
EISENBAHNUMFAHRUNG INNSBRUCK K7
NOTHALTESTELLE TRENS S
CIRCONVALLAZIONE FERROVIARIA DI INNSBRUCK = VAT Di EMEROENZA CARD O TRENS T “ __MAULS
“ S MULES
55
© 2

) "/
O

6\(\ -(LE ST. JODOK 2 .

- Ol EMERGENZJIST. JODOK S0

&> _
TULFES >,
Al 5N @7
OO
.:" __WOLF
‘0'0' PADASTERTAL
NOTHALTESTELLE INNSBRUCK <5 @
AMPASS FERMATA DI EMERGENZA |55 \\\:‘3"

NORDPORTAL INNSBRUCK
PORTALE NORD INNSBRUCK

Brenner Base Tunnel (Austria), 2012

AMRENTAL

LEGENDE
LEGENDA

sktuelle Vortnebsarbeiten
avanzamento in Corso

in derzeit laufenden Baulosen bereits ausgebrochen
attualmente in costruzione

n Vorlosen gebaut
SCavato ne: lotn precodenti
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SPECIAL TASK

_]‘ﬂl_!ES
Innsbreck
-Ahrental

/]

GUTTER, EMERGENCY
AND EXPLORATORY TUNNEL

: d=0,250 m, B=3,16 m, L=2,00 m," o '
‘\ A= 0,790 m % f!
\ Auflager miTEPDMTLager 20mm/5mm /
g1 ' . _ e
. i v AL LI 1;'."' . —4 I
i TR | e
i [ o [ 0700
Wwog COW | I
. , - p \‘—‘ / -
AZli= 0.517 m? 085 T —f— — us o
148 Betonkeil fur Fahr
| zum Transporf vol
1o 0K = -0,100
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Brenner Base Tunnel (Austria), 2012



SPECIAL TASK

GUTTER, EMERGENCY
AND EXPLORATORY TUNNEL
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Brenner Base Tunnel (Austria), 2012




SPECIAL TASK

GUTTER, EMERGENCY AND EXPLORATORY TUNNEL
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SPECIAL TASK

GUTTER, EMERGENCY AND EXPLORATORY TUNNEL
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CONCLUSION

CONCRETE PAVEMENTS IN TUNNEL

e Design... is not substantially different from outdoor pavements

e Execution of works... has to be carried out under special conditions
e Special Details...  require special types of execution

e Special Tasks... can be performed with slip form technology
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