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Benchmarking objectives

Summary of data collection to date
Selected speed effects

Selected transverse location effects
O.ontact VS teXxture depth




Benchmark objectives

Objective:

Benchmark of pavement material
parameters

(o, € 0)
Not calibration
Place in Sanral project
After materials model developments

Expected outcome
Verification of parameters predicted using

materials models ﬁ
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Data collection to date

Verified all sensors and sections

Checked functionality and ranges of all
Sensors

General set of data

Finalizing procedures
Data collection
Linking TSD and DAQ
Analyzing data in standard format
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Vertical pressure

. Axle Load [kN] :
Location (Left trail tyres load [kN]) Maximum pressure [kPa]
Top of base (50 mm) 87.7 273
Bottom of base (250 mm) ( 42'5) 214
Bottom of subbase (400 mm) ' 20
‘ o —o— Top Base (50
250 * 0.4 mm)
r E —— Bottom Base
§ 200 { 03 g (250 mm)
g 150 02 @ —#— Bottom
a 2 Subbase
& 100 01 = (400 mm)
E Trigger
50 I‘i . . =0
O T T T T T -01
50 55 60 65 70
Time [s]
Section | Section | Section | Section | Section | Section | Section
1 2 3 4 6 7 8
Vertical 383 425 263 385 642 395 36
pressure [kPa]
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Axle Load [kN]

“S' Horizontal strain
i —

Longitudinal strain

Transverse strain [ug]

Horizontal
strain [Mg]

Section 1

Section 3

Section 4

Section 6

im

Section 7 Section 8

SGH12

23.79

24.18

SGH16

33.38

33.38

SGH17

58.16

SGH18

32.96

SGH024

150

SGHO040

88

SGS003

18

20

10

0

Strain [microstrain]

64

64.5

65
Time [s]

65.5

66

—&—SGHO17

——SGHO18

Longitudinal

Transverse

Trigger

8-
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» Moisture sensors
Y Section 3

™ | 11| |

0.450
- 0.400
- 0.350
- 0.300
- 0.250

- 0.200

- 0.150

- 0.100

5.0 1

0.0 -
2013/05/06 2013/06/25 2013/08/14 2013/10/03
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- 0.000
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—+ Base temperature

— Qutdoor Temperature(°C)
® Hour Rainfalllmm)

= Base moisture

s Subbase moisture
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Strain on steel

Left part of UTCRCP slab

Gauge 10

Gauge 13

Centreline
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. Centreline { i i
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ar Strain on steel

When do we load and measure with TSD?

50.00

45.00

40.00

35.00
00 —
30.00

25.00 3
w—Strains

—Temperature

Strain (pm/m)
Temperature(°C)

20.00

-500.0 -
15.00

10.00

5.00

-1000.0 0.00

14:0015:0016:0017:0018:0019:0020:00 21:0022:00 23:0000:0001:0002:0003:0004:0005:00 06:0007:0008:0009:00 10:0011:0012:0013:00 14:0015:00
Time of day (hours)




MDD deflection [mm]

MDD deflection [mm]

65

65.5

66

66.5 67 67.5 68

Time [s]

e TOp (0 mm)

=== Bottom base
(190 mm)

=== Bottom subbase
(350 mm)

~=¢— Subgrade (510
mm)

=¥ pottom (900
mm)
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‘ MDD

Depths (m)

25 or 45 bedding]
Sand|

XX west

10c - emu 28 east &

‘-?1 Section 10 Block Paving

Pressure Pressure N Strain Pore
N E-Mu Coils
film cells Gauges Pressure
Vertical Vertical
Lonitudinal  Horizontal Lonitudinal
Transverse Transverse
Onlyin10a Mounted into the bottom of
the block and spaced along
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10a - emu27E &
o
P—9 41M & 24W
10b - emu 18 east & -
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Water table

Piezometer holes at Sections 2 and 5
Sections 7 and 9 also
Dry at 3 m in January 2014




TSD loads

TSD controlled load and speed

Monitor load, speed, location
Load — trail axle
Speed — vehicle

Location
Longitudinal and transverse
Markers on road surface
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ROADS AGENCY:

Z31 Transverse location
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Run 1 Run 2 Run 3 Run 5 Run 6

Left from
centre of
marker [mm
Offset from
Run 2 [mm] 300 150 500 350
(- left, + right)*

Run 1, 5km/h Run 2, 20km/h Run 3, 40km/h Run 5, 60km/h Run 6, 80km/h
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‘

<l Speed analysis

450.00
400.00
350.00
300.00
250.00
200.00
150.00
100.00

50.00

Average TSD DO deflection [micron]

0.00

==$-=Section 2

Save

MDD Deflection [mm]

o o
N N
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o o

0.150

0.100

0.050

0.000

== Section 3

——sexions | ON pavement

__%Hi
0.00 20.00 40.00 60.00 80.00 100.00
Speed [km/h]

== MDD max 1
== MDD max 2
== MDD max 3
==>&= MDD max 4
=== MDD max 5
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Transverse location analysis

Deflections due to transverse location of
loads

MDD centre to tyre edge [mm]
Section 2 Section 7b
515 190
415 0
SRR SR NS Ry 50
-190




¥z Transverse location analysis

Transverse location

_0.20 »

=@ Section 2 (G1) Max
-0.50 trail deflection (Trail)

-0.60 == Section 7b (HiIMA) Max
trail deflection (Trail)

Maximum MDD deflection [mm]

-400 -200 0 200 400 600

Distance from outer tyre [mm]




it O .ntact VS texture depth
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A Tyre/seal vs Seal/base Ot

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

==@==Steer, Tyre

== Steer Seal

Cumulative % occurrence

0 300 600 900
Contact stress [kPa]




=®=—0.1 mm; 120kPa

= (0.1mm; 300kPa

=== 0.8mm; 120kPa

e=&= 0.8mm; 300kPa

Cumulative % occurrence

==3i&=1.9mm; 120kPa

== 1.9mm; 300kPa

0 200 400 600 ;= /
Contact stress [kPa]

mm; 300kPa
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Light vehicle o, VS texture
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7 Light vehicle o
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&3 27 march 2014 TSD tyre S5.fsx (BIGMAT:S-...[ = || & |[ 22 || &3 27 march 2014 TSD tyre 55.fsx (BIGMATS-... [ = || = |[ &2 L3 27 march 2014 TSD tyre 555 (BIGMAT:S-...[ = |[ @ || £ Calibrated Pressure
[F] 2439.8 kg

KPa

[F] 1839.8 kg F) 2226 kg

Frame 957 of 2166 & [Area: 61935 mm2 F | [Frame 1510 of 2166 - |Area: 59768 mm2 F Frame 2061 of 2166 - [Area: 58322 mm2 F

1 OOeX

N 4 A
(«,\

.. 4 0.9

&3 27 march 2014 TSD tyre 55.fsx (BIGMAT:S- ..

0.8

0.7

0.6

0.5 Trail Brake
0.4 =>é=Trail Static
0.3 5
0.2

0.1 /\

0

Trail Accelerate

Frame 1965 of 2166 - |Area: 49032

Cumulative % occurrence

0 300 600 900 1200
Contact stress [kPa]
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A Location
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Location

R104 Bronkhorstspruit
10 pavement types (21 sections)
Between 16 m and 100 m long

2 lanes
1 instrumented (outer)
1 duplicate — normal traffic
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Test sections

Natural gravel base

Inverted G1

Foam Treated Base (FTB)
Emulsion Treated Base (ETB)
Cement Treated Base (CTB)
Bitumen-based (HiMA)
Bitumen-based (BTB)
Jointed Concrete

Ultra-Thin Continuously Reinforced Concrete
Pavement (UTCRCP)

Block paving




