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HART CONSULT our company for international relationships and engineering services for racetrack projects,
INTERNATIONAL GMBH  proving grounds, airports and other asphalt prOJects

L!

Bahrain International Circuit, Bahrain Opel Test Track Dudenhofen, Germany Hockenheimring, Germany Raceway Moscow, Russia

our company for national relationsships and engineering services for asphalt projects
(preparatlon tender doeuments/ award process 5|te management invoice venﬂcatlon)

our company for material testing and development of new material mixes, training and
supervision for Iatgcm)ratory and on-site testing and quality management
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360° full support from the initial concept to the final roll pass

Support and
monitoring of
quality
management
system

Analysis of
damage and
system failure

Assistance with
problems and
evaluation of

results and
deviations

Hart

Consult
Experts

Support and
monitoring of
asphalt paving

daily analysis of
the production
and paving data

Development of
specifications
based on lessons
learned from
damage

Development of
rebuilding
concepts

Evaluation of the
raw materials and
technology
offered

Support and
monitoring of
asphalt
production
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Design:
Slope:
Tolerances:

Deviations;
Lifetime:

16.10.2025

straight lines, flat

transverse or longitudinal slope: < 1.5%
evenness max. 3 mm/ 3m

texture  (MTD) = 1,0 mm

grip >0,72new /> 0,40
limited possible
777

Design:
Slope:
Tolerances:

Deviations:
Lifetime:

peiker@consultanthart.com

very curvy, steep inclines

up to 24 % (Madrid), 20 % (Spa)
evenness max. 2 mm/ 3m

texture (MTD) = 1,0 mm

grip > 0,9 new/ (<0,5 to resurface)
impossible!

normally 12 — 15 years, possible 20 years
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Russian GP
Turn 2
182 secs; 102 &g

Belgian GP
Turn 18
274 secs; 202 kg

German GP
Tum 6
2.9 secs; 208 kg

Italian GP
Turn 1
274 secy; 196 5g

Australian GP
Tuen 13
231 socx, 205 kg

Bahrain GP
Tumn 1
24 505, 22 kg

Chinese GP
Turn 14
259 %005, 254 kg

Azerbaijan GP
Tuen 3
184 secy; 131 kg

Hungarian GP
Tum §
257 sees; 19 kg

Singapore GP
Tumn 7
206 sexs; 1840g
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2019 Braking Forces Infographic via Brembo

Surface pressure of car tires: approx. 0.4 N/mm? = 0.04 kg/mm?
Width of car tires: approx. 200 mm
Total: approx. 80 N/mm = 8.0 kg/mm

Surface pressure of F1 tires: approx. 1.5 N/mm? = 0.15 kg/mm?
Width of car tires: approx. 450 mm
Total: approx. 675 N/mm = 67.5 kg/mm

peiker@consult (@pprox. 2000 braking operations per race weekend)
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Brembo Hardest Braking Point: 2022 Formula 1 Australian Grand Prix.

% MELBOU
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Basics about race tracks and proving grounds
Source: ChatGPT Source: Dr. Carsten Karcher EAPA

Comparison of Braking: Formula 1 vs Airbus A330 Vergleich Bremskrafte und Verzégerungen
Flugzeuge vs. Rennwagen

300F —— F1 Car (300-0 km/h, 5g)
—— Airbus A330 (250-0 km/h, 0.35g)

250+

200+

Speed (km/h)
=
w
=]

100+

50

0.0 25 50 75 100 125 150 175 200

Surface pressure of car tires: Surface Pressure of A330
approx. 0.4 N/mm? = 0.04 kg/mm? Normal force per tyre: FN = 141 kN = 141,000 N
Width of car tires: approx. 200 mm Coefficient of friction: u~0.55 (aircraft tyres on concrete)
Total: approx. 80 N/mm = 8.0 kg/mm Tyre surface area: A = 0.2 m? = 200,000 mm?
Maximum thrust per tyre: Fmax = y-FN = 0.55-141,000 = 77,550 N
Surface pressure of F1 tires: Ground pressure per mm?: o=AFmax=200,00077,550 ~ 0.3878 N/mm? ~ 0.04
approx. 1.5 N/mm? = 0.15 kg/mm? kg/mm?
Width of car tires: approx. 450 mm
Total: approx. 675 N/mm = 67.5 kg/mm Width of A330 tires: approx. 510 mm

(= Source ChatGPT - happy if you could share your experiences to confirm this)
16.10.2025 PEIKET W CONsuitdnudrL.corr 9

Verzégerung [g]
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Mario, come on, it's easy when you only have to worry about light racing cars...

Of course, but we're also trained to take care
of the big boys...

16.10.2025 peiker@consultanthart.com 10
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proving grounds for heavy duty testing

11t 12t |13t |14t |15t |16t Speed |80-60 |80-40 |80-20 [80-0 |60-0 |

18,50% |0% |20% [0% [0% |0,50% | |--- 20% 5% 5% Ilo% |60% I
4 0 5 0 0 0

ton(axle |5t 6t 7t 8t ot

--- 19% |11% (3% 3% 5%
day 5 3 1 1 1
year 68 40 11 11 18

350 full braking scenarious every day (250 days/ year)

16.10.2025 peiker@consultanthart.com 12
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Basic questions from race tracks and proving grounds for urban roads and highways

» How can you absorb the very high forces?
» How can you maintain grip and evenness over the long term?

» How can we take into account the different car and truck classes so that the track and proving ground
can be used for a long time (> 15 years without wearing course demage)?

high quality in every single step

16.10.2025 peiker@consultanthart.com 13
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Milling - Analysis of the existing situation using a 3-D scan and development of an optimised 3-D milling model as a
.dgm file for milling depth and optimised slopes

4+850.000
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Only selected raw materials are suitable for such high demands:

1. Aggregates — only very few rock sources known to us worldwide that completely fulfill the high requirements
2. Fillers — very high demands on chemical reactivity

3. Bitumen — only very few crude oil sources known to us worldwide that completely fulfill the high requirements

16.10.2025 peiker@consultanthart.com 15
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Asphalt production is only possible at suitable mixing plants and under suitable production conditions:

yvive 4V Ly

16.10.2025 peiker@consultanthart.com 16
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Transport —With thermal insulation and good discharging technology, the most homogeneous temperature distribution
IS achieved.

Thermale Homogenitit (0,5%) A Thermale Homogenitit (25,8%)
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Technical assistance during paving for operators and site managers

@ 995hPa | #[16.3°C

& 11 199°C| § 12 -oC

& s1.4093°n 12.29898"0! 25 17a14m |3 2.3 mymin 08.08.2023 - 08:12
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solutions and state of the art technology for race tracks and proving grounds

None destructive testing methods while paving

16.10.2025 peiker@consultanthart.com 19



HART CONSULT
INTERNATIONAL GMBH

THE PAVING EXPERTS. WORDLWIDE.

Paving - with the perfect settings and processes for the desired asphalt result
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s it possible to apply knowledge gained from race tracks and proving grounds to

Airports Yes 1111

| ..P’g

because we use

- standard construction equipment
- normal operators

- natural materials

I — - ——— . 7 ) - -
— ——— . - rr v
——— e A /’

S

/ RN butwe

- costumised specifications

: ' - costumised bitumen and raw materials

/ f - optimised asphalt paving processes

- |lead every single construction step with specialists

- we also take maintenance work into account in our
asphalt concepts.

A7)

16.10.2025 peiker@consultanthart.com 22
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It doesn't matter whether it's a race track or a runway —
treat your asphalt with care so that it can be used for a long time.

Solution — special asphalt mixture for water blasting maintenance with only very minor texture changes

“2 ‘ﬂ

oLy &dlh
ENERGY FOR LIFE m

16.10.2025 peiker@consultanthart.com 23
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Solution - Water blasting with only very minor texture changes — initial grip

DATUM 88 Oct 21 S 3
PEIT RS il dsies S i
TEMP 17y L & &
—-- BB TAX 1
50 100 150 209 Km/h
poi S igitiears 30) 4@ %9 60 70T 80 9 My

Durchschnitt 82 (nicht vollstandidy
Tat. der gemessenen 3485 km, BV11 no 99202
i W moven tor. com

new asphalt |
clients targe

fresh paved | light blasting strong blasting

16.10.2025 peiker@consultanthart.com 24
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Solution - Water blasting with only very minor texture changes — rubber removal

16.10.2025
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Solution - Water blasting with only very minor texture changes — rubber removal

Why are you allowing your
asphalt to be destroyed and
paying for it?

16.10.2025 peiker@consultanthart.com 26
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In summary, it can be said that knowledge of the perfect asphalt
production, paving and maintenance for race tracks and proving grounds
can also be applied to runways and airports.

It is expected that this will enable construction sites to be carried out more
efficiently and extend the service life, which can save a lot of money in the

long term.
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Thank You For Your Attention

And it you would like to talk about sustainable and
economical asphalt concepts, you can find me at

GATE booth B5-1360, B5-1158

 Contact information
» Hart Concult International GmbH _IEJE.;E_E inter
4T

. : = -4 .
e 42048 airport 07(
« peiker@consultanthart.com rEE;H% europe

* www.consultanthart.com

16.10.2025 consultanthart.com 2 8
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