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Alternativa belaggningskonstruktioner

RV 40 - referansgrupp

Peab: Peter Gustafsson, Lennart Holmqgvist, Mats

Wendel, Anders Gudmarsson.

Trafikverket : Torsten Nordgren, Marcus Larsson,

Tomas Winnerholt, Jan-Erik Lundmark
VTI: Safwat Said

Nynas: Per-Ola Mdller

Total: Krister Persson

Pankas : Uffe Mortensen

Svevia: Magnus Petterson

NCC: Jonas Ekblad

Skanska: Roger Nilsson

Lemminkainen : Anders Petterson
Sandahls Grus & Asfalt : Steve Tingstrom
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Lager 1 K1

16/670

Prowta 4

16/295

Prowta 3

15/920

Prowta 2

Prowta 1

15/170

Referensyta

Lager 2 K1 Lager 3 K1 Lager 4 K1



Sektionsskyltar for prowytorna
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Halrumshalter och temperaturer i K2
2015-04-28-01 Risl(ande
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Varmekamera
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SBUFE B =
ID: 12926

E t a 1 a UTVECKLING AV
ALTERNATIVA
BELAGGNINGS-
KONSTRUKTIONER

Referens P1 P2 P3 P4

K1 500 m 375 m 375 m 375 m 375 m

LY 14/670- 15/170- 15/545- 15/920- 16/295-
15/170 15/545 15/920 16/295 16/670

i:';g‘gl%r 70/100 50/70 45/80-65  25/55-80
frpa (6,4 %) (6,5 %) (6,5 %) (6,6 %)
ig‘g'g‘ger 50/70 45/80-65 25/55-80
0 e (5,0 %) (5,1 %) (5,3 %)
ig”gger 70/100 160/220 50/70 45/80-65 25/55-80
Barlager 160/220
AG 22 s
50 mm 70

|
Ingen atervinning! =PEAB:=



SBUFE SPEAB=
ID: 12926

UTVECKLING AV
ALTERNATIVA
BELAGGNINGS-
KONSTRUKTIONER

Dimensionering | PMS Objekt

Stracka

Referens

P1

Terasstyp

1 —fast berg

1 —fast berg

Slitlager (mm)

40

40

Bindlager (mm)

50

50

Barlager (mm)

100

50

Obundet barlager (mm

80

80

Anders Gudmarsson

Forstarknings-lager
(mm)

Maximalt antal
standardaxlar — Tdjnin
underkant bitumenlag

Maximalt antal
standardaxlar — Tojnin
I terrassytan

Beraknad vertikal
trycktojning i
terrassytan enstaka la

(ue)

200

250

Beraknad
trafikmangd
20 ar

13 869 549

27 739 098

2400
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RESULTAT
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E t a- 1 a UTVECKLING AV
ALTERNATIVA
BELAGGNINGS-
KONSTRUKTIONER

SBUFE SPEAB=
ID: 12926

|G*| [Pa]

25/55-80
45/80-65
50/70
70/100
160/220

Reducerad frekvens [Hz]
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Etapp la

SBUFE SPEAB
ID: 12926

i

UTVECKLING AV
ALTERNATIVA
BELAGGNINGS-
KONSTRUKTIONER

12 . . . 300 . .
3200 Pa @ 60°C 3200 Pa @ 64°C
— 45/30-65 ¢ — 70/100 ¢@
10 ———925/55-80 ¢ 250 1 50/70
gl {200}
6 {150 }
4t 4 100 F
2 50 |
(b)
0 ! ! - oL ‘ - -
107 120 1403 160 1872 10 120 1403 1672 180
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Etapp la

SBUFE SPEAB-
ID: 12926

UTVECKLING AV
ALTERNATIVA
BELAGGNINGS-
KONSTRUKTIONER

1L ——145/80-65
——— 25/55-80

o
o

Normaliserad t6jning
o
(0))

3200 Pa @ 60°C

m—70/100
50/70

3200 Pa @ 64°C
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SBUFH SPEAB=
1D: 13107

REDUCERAD
a p p BELAGGNINGSTJOCKLEK
MED ALTERNATIVA
BINDEMEDEL

UEVECKLING AV ALIERNASIVA BELTGONINGS-
THLKHONER — £xapp 1b, matertal-oc)

Lab. FAlt
 Masterkurvor (E*) « Vagytematning S
(Modal testing) e
 FWD

o Utmattning (4 pb) TSD

e TSRST _ . _
* Borrning (halrum, tjocklek, styvhet)

* Wheel track _ _
 Statisk plattbelastning

 Bmh, kornkurva,

halrum e Varmekamera

 Air-coupled surface wave testing
(MASW)
(forskningssyfte)
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Halrum och tjocklek

Beldggningstjocklek (mm)

I Slitlager B Bindlager [ | Bérlager 1 [ |Bérlager 2

< Halrum

CERN<— Packningsgrad

- 4.6 % |
(100.5)
6.6 % 4.7 %
(99.7) (101.8)
Ref. P3
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Lab. (E*) jamforelse

ABS 16 - Borrkarnor

40 : ; - 50
(@) ol 5 |
? 30 N 1 E
% o 307
=201 E
*E L% 20 f
101 1 10l
T =15°C
ref
0 : : : 0 : : :
10° 10* 10% 10" 10° 10* 108 10
Reducerad frekvens [Hz] Reducerad frekvens [Hz]
0.15 T T T T T
(c) Ref. - 70/100
P1-70/100
5 o1 | P2 - 50/70
S v P3 - 45/80-65
B 4 % SBS
= P4 - 25/55-80
> 0.05 1 7.5 % SBS
0 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1
Elastisk del
Sektion Ref. P1 P2 P3 P4

Skrymdensitet (kg/m3)] 2332 234p 2340 2362 2336
Uppskattat halrum (% 4,0 3,5 2,2 2,2

w
\>2)
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Lab. (E*) jJamforelse

AG 22 — Laboratorietillverkade balkar

40 - - - 60
(@) (b)
30 i 7 ov—|
E‘ =40 ¢
Q
©. 20 e
% >
= B 20}
10 1=
T =15°C
ref
0 - - 0 - :
10° 10 108 10" 10° 10 10 10
Reducerad frekvens [Hz] Reducerad frekvens [Hz]
015 T T T T T
160/220
(© 50/70
— 25/55-80
g 0lr 1 7.5 % SBS
wn
10
~
R
> 0.05 1
O 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1

Elastisk del _ _
=IPEAB=



Lab. (E*) jJamforelse

AG 22 — Laboratorietillverkade balkar

40 - - - 60
(a) (b)
30 B T Ov—|
E‘ —40 |
(]
9,20 e
ra N
] 220t
10 1=
T =15°C
ref
0 : : : 0 - :
10° 10% 103 102 10° 10* 103 10
Reducerad frekvens [Hz] Reducerad frekvens [Hz]
015 T T T T T
160/220
(© 70/100
= o1l | 50/70
< v 45/80-65
B 4 % SBS
= 25/55-80
= 0.05 - . 7.5 % SBS
O 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1
Elastisk del
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Utmattning

107 ¢

p— p—
S (e}
[} N
T EE|

Lastcykler till brott (Nf)

[S—

-
N

T

—25/55-80
— 45/80-65
50/70
= 70/100
- 160/220

100

200
T6jning (um/m)
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Fallvikt hela konstruktionen

Avstand fran belastningscentrum (mm)

0 200 400 600 800 1000 1200
0 T T T T T

Deflektion (pm)
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Fallvikt hela konstruktionen

200 . . . . . ! . o 24
— Tjocklek
R= °
S 120
7 °
3 150 . -
s . . 5
R= . ® 116 o
) / \ %
1)) o —
20 o =~
Ess 3
[} N d _ =
2100 w . 12 Z
= §=
Z &
O
o S0F 1 A
=
£ 14
S
~ .
Ref. P1 P2 P3 P4 @ Giv.
O | | | | | | | | O
145 1475 15 1525 155 1575 16 1625 16.5 16.75
Sektion (km)
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Fallvikt hela konstruktionen

Barformageindex

12 | | | | | | | | 24
o Tjocklek
10 =120
. —
. 5
. Bérformaga 1 ® 116 &
8 -} V- r\x = I ees —_—— e = = = = = f)
7 W e F‘ =
Bérforméga 2 2
6k —— ———————+ s T | i, Y 112 &
. =
Bérformaga 3 k=
O N N OO 38 éﬁ
Birformaga 4 2
2r 14
Ref P1 P2 P3 P4 e Giv.
O | ] | | ] | ] | O
14.5 14.75 15 1525 155 15.75 16 16.25 16.5 16.75
Sektion (km)
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Etapp 1b — Ranking

Laboratorieprovning

Komplex styvhet 5 4 3 2 1
Utmattning 3 4 5 2 1
Deformation - 3 3 2 1
Lagtemp. : 3 4 2 1

Medel 4 3,5 3,75 2 1
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Etapp 1b — Ranking

Laboratorieprovning

Komplex styvhet 5 4 3 2 1
Utmattning 3 4 5 2 1
Deformation - 3 3 2 1
Lagtemp. : 3 4 2 1

Medel 4 3,5 3,75 2 1
Faltprovning

Sektion Ref Pl P2 P3 P4
Halrum 1 3 2 5
Deflektion (D) 1 4 3 5
Styvhet 3 3 2 5
Tojning 1 4 1* 3 5

Medel 1,5 3,5 2 2,5 5
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Etapp 1c — pagar till 2021

 Vagytematningar (var och host)
 Fallviktsméatningar (FWD)

» Traffic Speed Deflectometer (TSD)

* Avlasning av tojningsgivare fran FWD och TSD

 Provning pa borrkarnor ar 5 — Halrum, ITSR, Kohesion, Styvhet, Bitumen
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Vagyta, spardjup

5 | I [ [ [ I | I
. Nov. 2015 Mars 2016
g
E4f :
o
=,
2
o§3 = _
=
L
5ot :
% | M -V ~
E

Ref P1 P2 P3 P4 - Sep. 2015
O | | | | | | | |
14.5 14.75 15 15.25 15.5 1575 16 16.25 16.5 16.75

Sektion (km)
=SPEAB=



Vagyta, IRI

5 I [ I [ I I | I
—eo— Ref ——P1 P2 —e—P3 —e—P4 —TSD

4L ]
E3f '
S
g
= -

1} ) \

\f.’\«"V\, \/VAVA“

O | 1 | 1 1 | | |
145 1475 15 15.25 155 1575 16 16.25 16.5 16.75

Section (km)
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1SD

Surface Curvature Index, SCI = Dy-Dyq,

140 T T T T T T T T 140
o FWD ——TSD
120 r 1120
[ ]
100} T e . 1100
g &‘.' -8 _ o &
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~ 801 o | €% o ) 180 =
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2 8% | %
A 60r g g i 60
B N
[ ~
40 r 140
20 F 120
e Ref e Pl o P2 e P3 e P4
0 — 0
14.5 14.75 15 15.25 15.5 15.75 16 16.25 16.5 16.75

Sektion (km)
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1SD

Surface Curvature Index, SCI = Dy-Dyq,

140 ' ; ; . . . ' ' 100
o FWD ——TSD
120 | : .
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Vagyta, spardjup
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Vagyta, IRI
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Vagyta, MPD
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