Case Study
Frankfurt Airport

Shell S-Grade Binders - paves the way for the successful resurfacing of Frankfurt

International Airport’s two runways

Frankfurt International Airport’s North and
South Runways required full renovation and
resurfacing after 30 years in service. Stretching
over 4km and at 60m wide each, this was a
mammoth task, particularly as all construction
work had to take place without any disruption
whatsoever to the regular operation of the
runway.

Fraport AG, the airport owners and operators, embarked
on a €38 million renovation of the North runway in
2003 and on completion, set about the resurfacing of
the second runway. Handling over 200,000 aircraft
movements per annum each, they could not, however,
afford to close the runways. They were to remain fully
operational between 06.00 to 22.30 every day for the

duration of the projects.

" Technical expertise, product innovation and teamwork '
keep the planes flying during runway resurfacing

Critical Success Factors: - Development of a bespoke product
- Technical expertise
- Project management skills

Application: Shell S-Grade Binders and asphalt

Volume: 19,000 tonnes Shell S-Grade Binders
425,000 tonnes asphalt (per runway)

Shell Caribit and Shell Mexphalte

Shell Caribit 25 SF for upper base and
binder course Shell Caribit 45 SF for the
SMA wearing course Shell Mexphalte
45 SF for lower base course

Product family:
Product grade:

Client: Fraport AG - owners and operators of
Frankfurt International Airport

Kirchhoff Heine StraBenbau &
F. Kirchhoff StraBBenbau

Contractor:



Case Study Frankfurt Airport

A new product takes off - specialist products meet the
challenge

The runways’ concrete surfaces, including some 30-year-old

sections required replacement. Resurfacing the runway in an ‘open-

heart surgery’ manner eliminated the use of concrete. Fraport AG

therefore decided on a low temperature asphalt solution.

k€ Innovative solutions, Teamwork and an excellent

relationship to the customer had been the key for this
success story. Providing tailor made products
combined with an excellent supply chain created a real

advantage for the customer. 39

Frank Beer, Technical Manager, Frankfurt Airport

Due fo their special additive, Shell S-Grade Binders enable lower

application temperatures of 135°C instead of 180°C. This allows
the compound to cool and harden quickly to make the runway
ready for aircraft taking off or landing. After intense testing Shell
S-Grade Binder technology paved the way:

= Shell Caribit 25 SF for upper base and binder course
= Shell Caribit 45 SF for SMA wearing course

- Shell Mexphalte 45 SF for lower base course

The contractors were delighted by the technical properties of the
product and the fact they had excluded the need to go to another
third party supplier for additives.

Rigorous project management keeps the runway in
operation

Planned with meticulous precision, construction work on the highly
utilized runways had to take place in sections during the night
from 22.30. After 06.00 the runways had to be ready again for
unrestricted regular air traffic operations.

This extraordinary renovation project was divided into 15m
sections, completed over 300 nights. Construction work had to be
halted during the height of the summer and winter seasons and

during periods of heavy rain.

For more information about how Shell Bitumen can help your business,
please visit www.shell.com/bitumen

Delivering Innovation to your Advantage.

The challenge was met by a 70-strong team of specialists and an
armada of trucks, excavators, hydraulic hammers, loaders, asphalt
pavers and rollers. The contractors’ convoy swung into action
every night at 22.30.

Of the seven and a half hours available each night:

- Exactly one hour and a half was set aside for breaking and

removing approximately 2,000 tonnes of concrete rubble

= Four and a half hours were available for calibration, levelling,
compacting the foundation and application and rolling of the

special paving mixture

= The final one and a half hours were needed to install the new

lighting and for marking and cleaning work.

Over 425,000 tonnes of asphalt were applied per runway in a
60cm-thick asphalt layer onto the compacted gravel and sand
runway foundation. The low application temperature of 135°C
instead of 180°C and the addition of a Shell’s special additives
allowed the compound to cool and harden quickly.

By the time the first jet landed the next morning just after 06.00, a
new runway segment has been completed.

A flying start leads to the next project

Following completion of the north runway, Shell was successfully
awarded the contract to supply Shell S-Grade Binder products for
use on the renovation of Runway South.

The potential impact of such mammoth renovations at the core
operation of the airport — flight cancellations and delays - have
been averted due in part to Shell’s S-Grade Binder products and
technical expertise.

It is hard to imagine that 15m of runway can be resurfaced and
back in use overnight with the newly surfaced asphalt taking

the weight of planes in excess of 66 tonnes. With the use of

Shell S-Grade Binder additives that enable lower temperature
application and fast cooling and hardening, Frankfurt Airport has

remained well and truly in business.



