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The New Generation of Road Surfaces..

why we use them
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Historic Case #1: Bitumen and Friction

Fig. 80. Bremsspur bei verindertem Material in der Gleitphase (Aufnahme im Ciegenlicht)
Fig. 90, Diagramm der Bremsmomente (zu Fig. 80), Reibungskennziffer 0,35
spur, Das Bindemittel zwischen den Splittkdrnern ist erwirmt und verfliissigt worden

Fig. 02, Diagramm der Bremsmomente (zu Fig. 91), Reibungskennaffer 0,50
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Historic Case #2: 1985, The M4 Motorway
(UK) 13 are dead...

13 dead owing lo a
combination of:

«Poor driving

«Substandard ceniral batrier
height

-Exz‘ended DRY bfak.fng

| investigator giving evidence at an official inguest
_ M4 h‘ﬂgEdY pointed out motarway ‘defects’ atthe site of the
o crash. said to have contributed to the severity of the
| Britain's worst ever motorway accident happened accident Alleged defects include poor skid |
on I3 June on a stretch of the M4 between resistance on the motorway surface and
v Nt Yanendon and Theale in Berkshire. A Transitvan  inadequate height and foundation strength in the
il el e § B L e L R R | | travelling eastbound hurdled the central erash barrie=s. The findings are likely to change the
reservation and was struck by thres oncoming way in which molorway mantenance is carried

| cars, a Subaru estate, a Ford Cortina and & out. Transport Secretary John Moore has promised |
¥auxhall Astra. Thirteen people died. nine from the to look into the issues raised. The Department of
l van and four from the Subura. A police aceident Transportis preparing an sccident repors
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...A road more Slippery in the Dry
than in the Wet

New Surface - Unopened
DRY -v - WET

(same location)

Braking Distance Comparison

Mu of 0.44 - v - 0.75
(Vehicle speed = 7T0mph)

Dry Friction Coefficlent
Distance (metres) 0.7r
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Historic Case #3: The Netherlands 1990's

Crash Investigation: ABS v NOABS

Porous A sphalt

o 20% voids
o 13 micron film
.
@

3-4 dB (A) less noise
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NOABS on P.A. ABS on ASPHALT

Figure 1. Deceleration during an emergency
stop on a) new porous asphalt, b) dense
asphalt and c) new porous asphalt with a

ABS on P.A.
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“The low skid resistance (was)

caused by melting of the
mortar” (the bitumen)”

. - The Porous Asphalt had a thick
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Historic Case #4: UK 2001: Two fatal crashes
on new(ish) S.M.A.

DRY 11=0.56, 0.48, 0.48, 049, 0.51 w
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Bituplaning was occurring....
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Ly ~0.57.. This IS NOT a ‘typical
value for dry road friction

Frequency

GOUDIE, DWW, BOWLER, J. J.,
BRCWWM, C. A HEIMRICHS, B, E. &
SIEGRMURND, . P. (20000 Tire Friction
During Locked Wheel Braking. Accident
reconstruction: simtaton and
animation. Detroit, M|, Society of
Automotive Engineers.

0.72 0.76 0.8 0.84 0.58 0.92
uskid

Distribution of uSkid values for all three tire
sets under dry road conditions with a
superimposed normal distribution (0.828

+ 0.033).
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But ... Highway Engineers have not

really ever measured DRY road friction!

Ly
L9 — We Brits measured the dry
§ ' friction of roads in 1936
g 7 with our motorbike wet skid

€ .9 ' tester and the dry friction
gs . e . - rwrmmmmm|  Was pretty good we didn't
N really try again. ..
‘E o . -
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Who does measure the dry
friction of the highway?
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Dry Friction Tests using Decelerometers
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é: Derbyshire Constabulary

Road Policing Support Unit

Skid tests to estimate L

v = Final velocity (mfs)
u = Initial velocity (mis)
g = Acceleration
Dwe to Gravity (981 mfs™)
p = Coefficient of Friction
a = Acceleration {mfs")

& critical speed

(adapted)
Skidding:

Equations of Motion

Caocfficient of Friction
from Skid Teses:

Critical S peed

Foree

5= Displacement (m)
t =Time {seconds)
= Radius

¢ = Chord length (m)
M = Mid-erdinate {m)
e = Camber/Angle ()

Cocfficient of Friction
from Draglests:

pulled force
actual weight

F=mpg

- f gr (u + an(e)
| - ptan (o)

m = Mass

h = Height of Centre of Maszs {m)
| = Length of wheelbase (m)

w =Weight (proportion)

b = Braking (propertion)
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Dry *“Mu” Is used In reconstruction
of the crash scene by combining
survey data and skid test results to
estimate “critical speed” from the
tyre marks’ curve radii

— By e ~_
16.03,.20068 16723
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NO ABS v ABS on a DRY road: extended

stopping time & distance for a NEVWV binder rich
surface

Hampshire Constabulary Testing at Skidman Decellerom eter Tests on DRY NEW HRA

Winnall ¥YWaste Processing Facility

— NOABS 131272004 =
17:07:00 35mph

— ABZ OM 13125004 |

NNl
' [A‘ Mm 17:11:00 36rmph
Devon & Cornwall Constabulary : T \
Testing at Westpoint Skidpan -

Westpoint Skidpan ABS [/ NOABS Comparison

- —NOABS | . /\ A //\\ N e
(—ABS y \ / 3 /vatu 5
Vi v,

X I'l Time (s econds)
et A M
0.00 025 050 075 L00 125 LS9 LTS l 350 375

0.2 ’

\ v
0.4 \
= JS 2008 !?“F‘;%MMEPE{.?EC'EW 2008

Jakel Stefan Institute, Jamova cesta 39, Ljubljana, Slovenia



The Devil i1s In the detall.....

« Tabulation and visual classification of key phases within each
simulated emergency braking event for a 300+ event database
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Raw Time Series Data to Data Analysis

Import Time series Record the Braking System

CSVIASCII DATA (ABS / NoABS , surface type

from SKIDMAN
device
using SIMRET DOS
application

(NTS / PTS / Other) and
surface condition {(¥Wet / Dry)

Combine CSV Annotate MS- Manually |dentify key
data into row Excel data rows points in time series

tabulated data in with Braking using VB application
MS-Excel using System, surface in MS-Excel to
VB script type and surface generate tabulated
condition info data for Statistical
Analysis
Extracted Point Datasets
(ABS/NoABS Wet/Dry
NTS/PTS sites only) imported Qutput: Statistical Analysis
into SPSS & MiniTab of Peak and Average
deceleration for
ABS/MNoABS Wet/Dry
NTS/PTS sites
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Descriptor Between Force Variation

B 4B5-NEG-Dry

B 2B5-FOS-Dry .
Bl noABS-HEG-Dry Wlt h

W 1O ABS-POS.Dry

Common Trends
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Findings to date:

ARE THE LEVELS OF SLIDING
DECELERATION SIGNIFICAMTLY
DIFFERENT BETWEEN

Significance
Levels

(MiniTab 14)

#1 (FOR THE SAME BRAKING
SYSTEMS / SURFACE STATES
BETWEEMN THE “TEXTURES"}

MOAES Megative v Positive DRY

ABS MNegafive v Positive WET
ABS Megative v Positive DRY
NOABS Megative v Positive WET

#2 (FOR THE SAME SURFACE
ISURFACE STATES BETWEEN THE
BRAKING SYSTEMS)

ABS v NOABS MNegative DRY

=1%

ABS v NOABS MNegative WET

2.5%

ABS v NOAES Positive DRY
ABS v NOAES Positive WET

5.6%
9.2%

Skidman Decellerometer Test=s on HEW HRA,

— NORBS 131224
1707 00 3Smp

— ABS 0N 131122004
171100 36mp

The Low Dry Friction (‘bituplaning’)
phenomenon is easy to reproduce on
‘new’ bituminous surfaces of both
texture types with retained binder films

The ‘bituplaning’ deceleration
characteristics observed are almost
identical to those reported on in NL on
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THE STATISTICAL INTERPRETATION OF SIMULATEDR
EMERGENCY BRAKING EVENT TIME SERIES DATA

ST SELAT FUOR B omegliand

ABSTHALT

Thank you for listening!
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