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 SandPatch - 4V/piiD2 >MTD 
 Tiheysmittaukset

 Troxler
 Seaman Nuclear

 Infrapunamittaukset
 Lämpökamera T

 Maatutkamittaukset
 Tyhjätila %
 Permittiivisyys

 Pistelasermittaus MPD, RMS, ETD
 Viivalasermittaus
 Päällystevauriokuvaukset

MPD3

STONEAWAY

MPD17dyn

Pistelasermittaus – Makrokarkeus MPD



Poranäytteet
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Näytetutkimukset A1,A2,B1,B2,C1,C2,D,E
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Seulat min maks A1 A2 B1 B2 C1 C2 D E

16 90 100 88 90 89 89 84 95 96 96

11.2 37 63 60 63 67 67 55 73 69 69

8 25 42 35 41 43 43 33 49 46 48

5.6 21 33 26 31 34 34 24 38 36 39

4.0 18 29 23 27 30 30 21 33 31 34

2 14 24 20 23 25 25 18 29 27 29

1 12 21 18 20 23 23 16 26 24 26

0.5 11 19 17 18 21 21 15 24 22 25

0.25 10 17 15 16 19 19 14 21 20 22

0.125 9 15 13 14 16 16 12 18 16 17

0.063 7 12 11 12 13 13 10 15 13 14

ilma-vesi kg/m3 2292 2335 2322 2289 2292 2344 2380 2384

pintakuiva kg/m3 2283 2328 2317 2232 2252 2328 2378 2383
ulkomitta kg/m3 2188 2300 2265 1994 2054 2273 2332 2375

Massan tiheys kg/m3 2383 2347 2335 2399 2400 2400 2384 2388

ilma-vesi % 3.8 0.5 0.5 4.6 4.5 2.3 0.2 0.2

pintakuiva % 4.2 0.8 0.8 7.0 6.2 3.0 0.2 0.2

ulkomitta % 8.2 2.0 3.0 16.9 14.4 5.3 2.2 0.6

Sideainepitoisuus % 5.7 6.3 6.8 5.2 5.2 4.9 7.0 6.3

Näyte A1 A2 B1 B2 C1 C2 D E

Keskiarvo 2.10 0.86 0.39 1.93 2.10 1.22 0.35 0.33

Keskihajonta 0.75 0.29 0.10 0.73 0.62 0.35 0.12 0.10

Päällysteen 

tiheys

Tyhjätila

Näytetutkimusten tulokset



Näytetutkimukset  MPD
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Yhteenveto näytetutkimuksista

PANK menetelmäpäivä 26.1.2017 8

 Avoin pinta oli silmämääräisen tarkastelun mukaan karkea ja suljettu pinta oli sileä. Avoimen pinnan 
makrokarkeus ja sen vaihtelu olivat suuria ja sileän pinnan makrokarkeus ja sen vaihtelu olivat pieniä. 

 Avoimen päällysteen tyhjätila-% oli suurempi kuin suljetun päällysteen tyhjätila-%.
 Avoimien päällysteiden sideainepitoisuudet olivat pienempiä kuin suljettujen päällysteiden 

sideainepitoisuudet. Suljettujen päällysteiden sideainepitoisuudet olivat tavoitealueella, mutta avoimien 
päällysteiden sideainepitoisuudet olivat alle tavoitearvojen.

 Normaalin päällysteen tyhjätila-% oli avoimien ja suljettujen päällysteiden tyhjätila-%:n välissä. Sen sijaan 
normaalin päällysteen sideainepitoisuus oli pienempi kuin suljetun tai avoimen päällysteen sideainepitoisuus.

 Sileissä päällystenäytteissä oli enemmän hienoaineksia kuin karkeissa päällystenäytteissä. Kiviainesten 
rakeisuuden avulla ei kuitenkaan pystytty luokittelemaan pintoja sileisiin tai karkeisiin kovin luotettavasti.

 Makrokarkeus ja sen vaihtelu luokittelivat näytteet sileisiin ja karkeisiin paremmin kuin näytteiden 
laboratoriotutkimusten tulokset. Makrokarkeus oli siten erittäin lupaava mittaustieto päällysteen lajittuman 
mittaamiseen.

Pistelasermittaus – Makrokarkeus MPD



Mittausmenetelmät
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Mittaus menetelmä A
MPD3 -> 1mx1m

Mittaus menetelmä B
MPD17dyn -> 10cmx20cm

 Menetelmässä A mittaus tapahtuu poikkisuunnassa kolmella 
anturilla siten, että on kolme mittauslinjaa, ajourien keskeltä ja 
niiden välistä. 

 MPD-keskiarvon vertaaminen raja-arvoon
 Jos alle x1 niin bitumin pintaan nousu
 Jos yli y1 niin purkauma

 Anturin vaikutusalue 1mx1m – tuloksena neliöitä/pituusyksikkö

 Menetelmässä B mittaus tapahtuu 15+2 anturilla. 
 Reunaviivojen vaikutuksen eliminoimiseksi kahden uloimman 

anturin (1 & 17) mittaustiedot jätetään käyttämättä, jolloin 
käyttöön jäävät anturit 2-16. 

 Etupalkin antureiden lisäksi käytetään myös takapalkin kahta 
anturia, jotka sijaitsevat etupalkin antureiden 5 ja 13 kohdilla. 

 MPD-keskiarvon tai hajonnan vertaaminen raja-arvoon
 Jos alle x2 niin bitumin pintaan nousu
 Jos yli y2 niin purkauma

 Anturin vaikutusalue 10cmx20cm – tuloksena neliöitä/pituusyksikkö



Bitumin pintaan nousu - tosimittatesti
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 35 kohdetta kukin 3 m pitkiä (vt 3/117/SMA 16)
 Määritettiin lajittumaa sisältänyt pinta-ala
 Ruudutettiin 40cmx40cm kokoisiin aloihin
 Laskettiin pinta-ala = tosimitta

1. Kohteen valinta            2. Lajittuma-alueen määritys        3. Pinta-alan määritys



Muodostettiin neljä tunnuslukua
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A ero ero^2 B ero ero^2 C ero ero^2 C ero ero^2 E ero ero^2

0 0 0.0 0.00 0.00 0.3 0.31 0.09 0.6 0.61 0.37 0.3 0.31 0.10 0.0 0.00 0.00

1 2.5 2.5 0.00 0.00 2.7 0.18 0.03 2.5 -0.03 0.00 2.6 0.11 0.01 0.0 -2.50 6.25

2 1.5 0.5 1.00 1.00 1.8 0.32 0.10 1.2 -0.33 0.11 1.9 0.42 0.18 0.0 -1.50 2.25

3 1.5 0.0 1.50 2.25 1.5 0.05 0.00 1.0 -0.51 0.26 1.6 0.06 0.00 0.0 -1.50 2.25

4 3.5 4.0 -0.50 0.25 3.3 -0.21 0.04 2.4 -1.07 1.14 3.2 -0.34 0.11 4.5 1.01 1.02

5 3.5 3.5 0.00 0.00 3.3 -0.17 0.03 2.0 -1.48 2.20 3.4 -0.13 0.02 1.2 -2.35 5.50

6 0.5 0.5 0.00 0.00 0.8 0.35 0.12 0.4 -0.14 0.02 0.9 0.38 0.15 0.0 -0.50 0.25

7 0 0.0 0.00 0.00 0.1 0.05 0.00 0.1 0.09 0.01 0.1 0.07 0.01 0.0 0.00 0.00

8 0 0.0 0.00 0.00 0.1 0.09 0.01 0.0 0.04 0.00 0.0 0.04 0.00 0.0 0.00 0.00

9 3.4 3.0 0.40 0.16 2.8 -0.63 0.39 2.2 -1.19 1.41 2.7 -0.70 0.49 5.8 2.37 5.63

10 4.7 5.5 -0.80 0.64 4.3 -0.40 0.16 3.3 -1.37 1.88 4.3 -0.41 0.17 3.9 -0.77 0.59

Ruutu
Tunnusluku C Tunnusluku ETunnusluku DTunnusluku A Tunnusluku BTOSI-

MITTA

Tunnusluku A: Bitumin pintaan nousun pinta-ala menetelmällä A
Tunnusluku B: Bitumin pintaan nousun pinta-ala menetelmällä B (MPD-keskiarvo)
Tunnusluku C: Bitumin pintaan nousun pinta-ala menetemällä B (MPD-hajonta)
Tunnusluku D: Bitumine pintaan nousun pinta-ala menetelmällä B (MPD-ka ja MPD-hajonta)



A,B,C,D vs. tosimitta
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A,B,C,D vs. tosimitta
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 Tunnuslukujen paremmuus
1. D
2. B
3. C
4. A

 Valittiin B



Bitumin pintaan nousu - toistettavuustesti
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Bitumin pintaan nousu - toistettavuustesti
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Bitumin pintaan nousu
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1.721.21.310.591.282.071.981.111.161.380.971.042.052.371.381.532.01

1.970.571.650.741.371.420.921.261.131.910.82.021.251.440.991.922.56

1.71.210.971.520.931.350.590.8611.430.231.511.531.111.021.122.39

1.060.591.280.661.631.181.040.880.921.210.661.9120.961.11.72.01

1.290.831.260.591.761.130.860.691.591.371.050.831.431.051.041.292.26

1.030.981.331.221.691.012.171.691.231.220.521.641.771.090.641.622.31

1.461.241.561.32.990.721.810.871.330.890.740.911.491.321.841.312.35

1.432.050.920.670.960.671.311.551.341.321.610.681.851.273.191.472.85

1.441.080.91.561.50.971.011.411.091.030.840.521.010.861.032.813.46

1.771.310.61.340.881.180.90.61.411.071.20.651.511.040.821.74.28

1.990.670.781.751.361.11.110.731.41.260.851.390.960.90.931.291.78

1.890.90.720.991.140.661.050.570.991.190.650.580.940.861.291.63.69

2.671.510.70.782.080.511.921.32.440.651.330.791.461.581.151.532.11

2.560.841.350.4920.930.740.971.71.040.781.060.741.080.871.343.46

2.721.130.930.771.211.140.961.71.041.661.021.331.191.030.681.123.81

2.211.261.060.821.851.30.771.021.190.931.370.561.521.221.221.792.39

1.581.721.430.730.921.210.841.580.660.561.341.021.451.161.151.812.42

1.941.161.190.890.691.410.830.770.630.691.380.521.071.491.12.632.63

1.340.821.311.561.361.171.480.891.041.470.491.561.450.831.311.791.66

1.81.430.680.941.040.841.720.690.651.141.251.31.560.90.981.811.63

1.321.860.561.21.531.380.790.981.091.891.171.41.340.861.132.22.8

1.181.610.980.531.950.850.650.331.951.330.770.651.21.40.711.392.1

1.090.470.790.841.111.411.10.510.780.91.170.71.653.041.121.72.57

1.590.530.460.60.860.920.60.690.761.231.040.571.091.061.141.741.92

1.450.890.561.620.921.431.421.210.840.560.650.681.770.70.963.112.46

1.580.671.20.660.920.991.260.90.470.620.590.562.240.770.91.312.08

2.30.611.170.971.091.570.320.532.391.061.231.120.731.040.551.572.89

1.840.981.670.861.060.750.720.460.950.920.781.161.2310.892.071.88

1.921.231.111.381.370.540.640.440.740.681.110.881.261.130.62.782.52

2.230.930.960.750.830.550.30.560.830.580.370.881.290.661.351.973.05

1.790.950.570.91.260.580.580.530.410.310.890.51.582.131.842.383.87

1.320.60.740.340.940.730.780.40.680.390.590.871.211.510.970.912.54

1.11.080.690.80.550.370.520.510.570.240.31.211.011.352.31.691.87

1.130.670.80.560.60.330.460.590.880.440.421.121.321.731.232.92.64

0.860.730.770.330.40.50.540.40.880.610.670.711.671.991.231.12.73

0.80.530.70.340.390.210.80.270.930.510.560.830.881.181.432.42.24

1.070.430.480.330.460.520.40.4210.350.430.631.522.471.581.212.18

1.660.370.330.320.460.230.420.661.480.50.430.351.391.151.422.551.99

0.810.210.280.540.290.360.480.490.220.490.520.60.970.911.381.884.03

0.950.40.670.240.840.320.30.450.590.410.490.291.220.941.413.092.58

0.890.290.50.410.50.520.130.650.380.460.710.370.780.961.031.952.74

1.010.380.580.420.30.290.210.570.540.460.380.650.70.821.382.192.17

0.810.340.350.30.280.330.270.390.540.450.40.480.951.481.471.933.35

1.150.360.40.280.260.210.440.50.350.40.660.450.960.850.770.992.75

0.990.210.30.330.380.270.530.440.520.480.620.582.071.071.40.932.51

1.210.270.270.20.20.260.20.210.550.870.640.521.140.910.661.492.06

0.440.250.240.320.250.250.320.370.510.390.310.581.430.550.921.361.91

0.90.210.380.340.250.30.380.320.620.770.620.470.741.040.991.832.12

0.630.430.40.250.260.270.270.260.910.70.370.420.881.061.471.483.03

0.650.220.420.260.250.250.260.290.780.540.350.490.610.990.661.323.68

0.590.350.380.260.310.190.320.450.470.470.460.650.610.991.110.632.59

0.830.360.160.340.330.260.260.321.050.770.30.31.250.751.531.852.54

0.960.290.520.220.240.280.270.310.680.480.520.890.851.51.71.262.25

0.630.360.390.320.270.270.210.260.940.260.310.450.941.110.753.373.84

1.150.350.370.540.350.260.20.321.050.30.460.781.341.570.991.512.93

1.420.480.270.30.210.340.530.320.820.480.450.720.760.771.391.82.27

0.970.220.290.260.250.290.090.420.480.810.4310.750.730.972.842.9

0.750.60.390.280.220.290.280.680.640.60.240.60.870.921.541.252.52

0.880.510.210.320.320.330.251.180.910.40.470.410.670.460.991.693.33

0.570.230.30.380.410.240.610.970.420.660.460.380.571.120.913.22.59

0.630.480.290.260.280.230.350.581.790.530.410.310.760.530.81.192.25

0.740.40.280.280.20.110.30.560.790.470.410.531.080.631.241.613.02

0.590.370.360.320.250.210.420.61.070.410.440.50.920.710.961.322.78

1.060.320.480.370.30.260.840.270.750.510.910.740.690.70.551.22.89

0.880.280.370.30.290.340.320.40.520.580.340.561.4911.631.33.04

0.240.380.410.290.270.230.230.560.850.530.640.690.630.710.911.853.43

1.030.270.30.270.350.20.290.480.910.490.650.61.071.150.831.362.12

0.740.260.420.260.290.250.40.380.940.860.730.611.371.240.890.932.51

0.660.210.360.30.450.270.260.511.210.680.80.961.390.681.381.643.48

0.630.240.260.370.440.250.330.4910.491.350.471.580.990.81.13.53

0.560.230.240.490.220.30.30.420.760.520.60.511.380.80.850.952.3

0.630.370.280.50.380.370.40.630.90.40.640.71.210.60.990.832.94

0.570.250.40.330.240.320.290.480.690.880.770.610.740.490.951.991.04

0.840.250.320.330.260.220.210.30.850.360.490.641.430.620.832.261.45

0.630.380.290.210.280.280.30.240.780.590.550.490.710.591.071.692.13

0.770.360.560.360.430.230.480.380.830.890.530.470.70.891.781.332.15

0.820.30.340.430.270.330.320.370.650.71.010.520.811.520.971.412.27

0.740.320.270.260.230.270.180.220.450.540.890.651.170.710.831.641.79

0.840.270.40.340.250.320.230.330.720.610.620.431.340.951.541.142.5

0.910.250.310.250.220.320.290.290.520.750.371.360.61.30.851.032.48

1.180.210.430.290.390.520.320.670.531.010.350.410.541.010.751.82.34

0.820.250.370.320.340.290.260.380.570.450.680.530.991.060.81.522.86

0.540.320.260.340.260.310.340.560.590.530.550.530.840.540.551.012.42

0.360.30.280.30.310.590.370.380.850.450.420.70.690.560.21.292.78

0.570.290.170.280.280.450.450.381.050.370.530.70.80.560.811.712.75

0.620.350.320.290.280.370.560.321.350.591.160.611.010.81.410.962.31

0.910.260.280.450.230.310.330.381.460.620.660.710.950.760.961.863.01

0.610.390.320.290.470.381.410.431.091.070.670.571.280.830.422.413.23

0.810.330.320.180.290.30.20.271.561.110.660.360.540.971.031.411.67

0.880.370.30.350.190.270.270.711.071.030.420.570.660.611.271.551.79

0.60.40.380.30.480.390.290.251.810.520.660.360.630.850.760.552.16

0.520.270.490.260.230.240.410.540.60.820.520.471.090.630.721.212.52

0.780.240.450.330.210.280.290.790.790.80.510.630.760.480.521.462.49

0.810.320.350.290.20.350.260.390.861.371.150.851.220.881.241.74

0.640.330.170.320.290.330.340.51.411.110.760.581.250.851.461.881.95

0.410.290.290.270.270.290.190.250.841.040.530.570.980.171.221.013.83

0.440.360.370.410.370.260.30.350.790.510.940.691.160.671.130.682.83

0.890.270.370.260.330.310.370.430.930.810.490.611.330.660.891.092.97

0.440.380.330.250.250.410.380.390.620.650.590.590.570.711.162.033.12

0.840.440.350.340.250.290.340.31.130.840.670.550.930.681.180.923.52

0.690.140.350.430.350.340.480.361.240.921.260.421.20.590.921.32.3

0.510.240.310.260.310.460.170.30.990.961.070.811.010.620.741.013.02

0.770.340.250.30.220.350.420.231.211.890.861.20.730.80.981.32.86

0.510.230.170.350.590.270.340.570.671.390.350.830.90.610.81.281.72

0.580.320.230.230.420.310.30.460.740.770.550.631.120.880.821.212.02

0.590.290.40.230.330.320.250.461.081.21.060.780.951.050.592.323

0.660.310.250.260.210.230.370.540.930.460.890.830.60.520.941.612.58

0.710.270.380.290.230.250.320.711.021.060.750.681.60.61.593.272.01

0.770.360.320.250.310.220.270.760.971.070.780.431.240.640.881.233.7

0.840.340.270.340.340.480.390.480.870.440.520.840.580.521.220.983.8

0.720.310.320.260.340.180.610.481.071.560.690.371.221.12.121.653.78

0.710.210.190.20.30.290.280.551.172.060.850.491.81.031.781.512.93

0.630.320.20.220.330.230.390.850.80.770.930.950.880.910.962.432.78

0.560.310.440.270.260.360.30.481.510.461.060.850.991.281.151.532.29

0.690.470.320.370.250.280.280.270.630.910.291.221.060.31.251.763.46

1.170.370.310.250.230.210.230.410.860.720.460.841.40.791.180.862.76

0.440.380.270.340.240.370.320.330.470.620.90.810.761.061.121.562.5

0.490.310.490.290.220.340.240.270.460.540.380.951.020.581.152.072.61

0.680.30.450.270.310.30.110.281.060.840.680.910.90.511.420.92.87

0.820.410.320.320.20.250.380.271.630.480.521.051.240.770.60.652.13

0.490.40.390.330.250.40.40.330.531.10.491.421.140.780.911.752.22

0.750.410.280.520.30.30.270.350.810.41.051.110.820.280.951.063.43

0.880.350.320.40.260.340.330.270.380.620.790.881.030.330.481.952.89

1.140.370.270.280.260.220.240.250.781.20.770.661.250.660.831.152.08

0.70.170.470.210.30.330.270.630.580.821.081.090.970.610.560.731.53

0.840.250.380.310.510.190.350.330.670.531.150.510.860.741.130.613.49

0.880.180.20.230.50.290.320.411.080.470.350.430.570.70.431.822.49

0.590.440.230.230.270.410.270.470.740.680.670.591.681.31.021.163.28

0.460.380.250.340.30.320.370.271.580.30.520.661.250.590.671.23.21

0.670.220.310.330.320.310.530.290.570.970.40.740.870.50.820.772.19

1.020.320.630.210.350.250.440.30.381.141.040.590.240.950.631.281.74

0.920.340.280.250.40.320.340.420.790.570.380.840.510.990.751.041.82

0.890.340.20.480.310.280.290.510.780.710.630.880.541.121.581.272.21

0.860.460.140.180.320.290.320.440.840.780.460.661.330.440.850.982.74

0.690.450.270.130.50.260.190.241.140.520.450.821.480.450.841.32.7

1.210.230.350.270.30.450.320.340.840.990.420.2310.680.591.631.98

0.540.310.340.340.290.190.280.340.690.740.30.30.460.940.420.962.21

1.20.290.40.360.240.240.240.370.680.420.370.320.780.620.611.411.92

0.740.280.410.140.210.190.350.310.380.740.240.441.250.290.822.752

0.530.380.290.190.280.210.240.330.40.510.360.911.020.480.521.152.06

0.80.220.310.210.270.20.280.30.270.60.490.480.610.380.360.932.06

0.960.360.30.180.350.380.350.190.450.650.330.351.031.290.881.532.56

1.240.480.360.240.260.30.350.250.740.610.60.620.770.620.831.242.24

0.840.430.290.520.270.280.210.320.330.70.470.710.960.830.781.193.13

1.10.30.270.360.260.370.310.360.430.50.430.751.110.61.281.133.22

0.980.490.40.180.220.310.280.360.930.420.640.431.081.21.411.342.72

1.180.30.320.310.190.370.330.310.350.590.420.540.980.720.972.22.13

1.830.40.420.350.280.540.310.420.620.750.480.560.930.430.621.893.42

1.170.520.310.330.240.30.310.330.350.80.70.660.760.530.520.792.41

0.990.420.240.460.230.460.380.210.390.370.540.661.050.690.761.632.45

0.80.370.370.420.30.270.30.880.570.580.390.350.930.720.941.062.95

0.80.380.290.280.510.310.470.620.520.340.410.461.320.530.90.843.08

1.410.330.320.280.30.340.680.880.690.660.230.391.330.520.81.212.48

1.320.260.310.350.571.280.620.690.480.380.560.480.490.81.282.331.62

1.020.280.330.440.920.680.430.40.710.260.650.210.890.91.480.773.8

1.230.310.370.611.870.430.791.190.270.50.290.650.760.931.211.492.2

0.880.350.180.540.670.560.551.440.420.340.580.480.830.451.011.612.26

0.80.330.310.430.841.041.130.940.730.40.60.590.810.30.60.92.25

0.670.480.571.190.741.780.640.81.210.650.460.660.760.481.11.372.93

0.420.320.940.730.891.160.831.970.690.620.390.620.830.80.962.33.31

0.690.420.30.7710.951.331.050.890.590.7410.830.430.391.083.11

0.910.330.50.481.230.550.621.211.161.630.690.660.730.981.12.013.05

1.380.390.830.861.850.951.071.270.911.130.660.910.71.340.791.442.36

1.260.430.410.960.971.431.540.771.530.690.880.870.831.010.811.372.71

0.650.320.981.131.210.951.241.051.041.780.490.851.080.750.571.022.5

0.710.240.822.460.691.091.461.170.621.070.721.290.730.791.091.482.38

1.310.441.191.51.620.830.641.371.281.441.030.540.750.411.611.142.57

0.831.160.860.971.050.870.711.1511.120.311.091.310.60.980.563.09

1.890.820.790.881.880.931.12.471.021.550.770.650.850.681.281.333.77

1.340.610.850.91.391.780.760.571.271.090.860.381.711.550.80.662.08

1.320.71.051.231.610.950.861.231.061.40.930.580.960.681.320.751.79

1.280.50.440.611.140.761.010.661.110.670.770.710.820.731.521.991.69

1.660.811.40.662.160.480.91.092.160.620.880.711.140.760.851.372.43

1.051.131.421.570.630.941.551.191.370.471.070.631.270.661.051.531.72

0.951.20.831.160.621.461.690.960.781.511.570.511.490.721.611.421.21

1.030.770.852.440.560.870.750.560.962.330.771.071.230.760.71.22.1

1.370.71.020.880.881.130.980.761.481.221.20.820.640.80.930.781.9

1.141.010.931.311.330.981.371.381.71.430.531.490.80.980.921.022.07

0.871.280.980.671.471.250.530.881.961.460.580.521.330.870.991.192.29

1.690.881.40.70.741.570.960.81.31.280.971.242.020.90.891.492.14

0.961.760.841.541.460.71.880.871.521.740.890.771.591.541.271.212.74

1.272.130.971.491.31.471.061.012.171.550.710.70.840.941.020.942.01

1.21.40.432.171.31.531.040.941.391.551.191.31.321.731.281.662.06

1.431.60.541.111.891.490.831.291.761.271.211.11.761.951.491.811.88

1.930.741.11.20.590.941.251.11.031.480.961.151.481.511.131.71.6

1.581.710.951.191.162.171.350.862.192.531.030.751.950.941.10.972.65

1.130.940.621.211.771.290.992.281.760.80.790.960.890.41.071.791.78

1.831.370.671.211.481.820.850.860.71.071.261.081.720.751.521.081.94

1.280.980.91.110.981.150.841.541.711.291.091.531.340.551.561.092.3

1.521.531.070.571.151.032.21.191.541.250.951.191.950.911.621.792.44

1.51.480.520.850.741.721.610.750.711.731.310.821.430.541.291.392.65

1.490.920.811.441.131.151.150.711.171.330.981.021.21.021.020.832.41



Purkauma – tosimitan määrittäminen
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1. Kohteen valinta                  2. Purkauman määritys          3. Pinta-alan määritys

3m

 17 kohdetta kukin 3 m pitkiä (vt 3/117/SMA 16)
 Määritettiin lajittumaa sisältänyt pinta-ala
 Ruudutettiin 40cmx40cm kokoisiin aloihin
 Laskettiin pinta-ala = tosimitta



Purkauma - mittausmenetelmä
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Menetelmä A                       Menetelmä B 

3x1mx1m                      15x20cmx10cm



Purkauma - tosimittatesti
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Tunnusluku A
Tunnusluku B



Purkauma - tosimittatesti
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 Tunnuslukujen paremmuus
1. B selvästi parempi
2. A

 Valittiin B



Purkauma - toistettavuustesti
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Purkauma - toistettavuustesti
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 Toistettavuus
1. VT!/6 & KT50/2 erinomainen
2. MT 1131/2 & VT1/7 hyvä



Yhteenveto
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 Lajittumavirheiden mittaustekniikka kehittyy
 Lämpökamera, Maatutka, Pistelaser, Viivalaser, 

Vauriokuvaus. 
 Pistelasertekniikkaa tutkittu eniten, tunnuslukuna MPD 

tai ”stone-away”
 Ongelmana päällystetyypin hallinta

 Lajittumakohtien poranäytteet
 Lajittuma näkyy näytetuloksissa, mutta joitakin 

epäloogisuuksia
 Näytekohdan MPD kuitenkin lupaava

 MPD3:ssa resoluutio-ongelma, siksi MPD17
 Vaatii dynaamisen korjauksen, = menetelmä B

 Bitumin pintaan nousu
 Suhde tosimittaan hyvä
 Toistettavuus hyvä

 Purkauma
 Suhde tosimittaan hyvä
 Toistettavuus hyvä

 Jatko
 Päällystetyypin hallintaa paremmaksi

 Tosimittatestit AB:lle ja PAB:lle
 Maastovastaavuustesti
 Pilottimittauksia

 Uusia päällysteitä
 Vanhoja päällysteitä
 Eri ikäisiä -> vuosikehitys
 Reikiintymisen seuranta


