Road Construction
with no Speed Limit
Kirchhoff AG is exploring new routes in road construction. Lean processes have
been implemented in asphalt construction in collaboration with Porsche Consulting,
leading to a completely new system for planning and controlling logistics in the
business. The benefits gained—shorter construction times and the resulting cost
savings—should gradually make themselves felt in all construction phases,
with the help of process optimization.
 Reiner Schloz, 1 Markus Leser
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The quest for records at the freeway construction site at
Wurmberg—on the Autobahn 8 near the French border—is going full throttle. Commissioned by the federal
government, Kirchhoff AG, a company based at Leinfelden near Stuttgart, is bringing the two-and-a-half mile
section of both lanes up to standard. Widening and
straightening work has been ongoing here since January
2007. Up to eight meters of height differential has been
excavated away. Earthmoving, canalization, and
drainage have been completed, bridges built, and ballast
built in as a frost-protection layer. The asphalt work is
well underway. Since the new design of work processes
by Jörg Kaiser, principal at Porsche Consulting, and his
colleague Jörg Uffmann, the finisher can deploy its pow-

On a broad front: The finisher on its way to work
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ers to the full. The days when Kirchhoff had to make do
with a finishing work rate of 180 tons of asphalt per
hour are past. Now, according to the new high point,
more than 300 tons are being leveled out on the substrate every hour. In the process, the construction time
has been cut from 12.2 days to 7.3, and costs for construction team and finishers have been reduced by
40 percent.
That’s the result of some cool calculation. When the
consultants from Porsche Consulting started to transfer
their successful methods of process-oriented lean production from the automotive industry to other industries, the analysis and concept were initially followed up
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with practical work at pilot sites. So on the site in
Wurmberg was the venue for a special focus on asphalt
construction. An analysis of the driving routes and durations of trucks and flows in the mixing plant made the
problems visible. The finisher was not fully exploited
because of the performance of the mixing unit and the
consequent rather irregular truck traffic to the construction site some ten miles away. Sometimes trucks, and
hence fresh asphalt, were not in place, sometimes the
site was choked with trucks. Unsatisfactorily long wait
times were hampering construction work. So the entire
work process was redesigned consistently to match the
performance of the finisher which is where the value is
created on the construction site.
Efficiency: The asphalt is already being worked during unloading

Two-shift operation at the mixing plant was a precondition for this, to ensure sufficient availability of building
materials. It now became possible to determine precisely
how many trucks should journey to and fro and at what
intervals over a ten-hour day, in order to guarantee a continuous work flow. As Kaiser put it, “A short, easily-monitored tact time—that’s an important factor for success,
just like just-in-time delivery in automobile production.”

The trucks, with their gigantic applicators, approach
the finisher in reverse and allow themselves to be pushed
forward, at the same time feeding the machine with 27
tons of asphalt by dumping. Once the trucks are empty,
they make room for the next vehicle, already standing
ready. In this way, the machine can do its job without interruption. The workers in the so-called “black A

The changes at the Wurmberg construction site resulted in time savings of 40 percent

Before

After

Changes

182 t ⁄ h

302 t ⁄ h

+ 66 %

Average waiting time ⁄ truck

2.2 min

0.3 min

- 86 %

Average installation time ⁄ truck

6.8 min

5.1 min

- 25 %

22.7 t ⁄ employee

38 t ⁄ employee

+ 66 %

5.5 h

3.3 h

- 33 %

12.2 days

7.3 days

- 40 %

Installation work

Productivity (Installation work ⁄ employee at the finisher)
Average lead time of the road finisher ⁄ 1000 t
Total lead time, building segment (10 h ⁄ day, 22,000 t)
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column” perform the necessary movements in the same
rhythm. “Our people are working constantly and regularly,” says Gunther Mai, responsible at Kirchhoff for
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Lean Processes
against Traffic Congestion
Traffic jam on German roads cost the economy €102 billion every year. This is the conclusion of a recently-published study on the infrastructure, ordered by the German Federal Industrial Association (Bundesverband der

Deutschen Industrie, BDI). Those € 102 billion include
damage from increased CO2 emissions, extra waiting
times and higher fuel consumption. According to this

Track attendants: Truck driver’s cycle card is countersigned

process management, “and they are further motivated by
the high rate of construction work.”
To keep it that way, each truck driver is given a socalled “cycle card,” a kind of schedule that he has to
keep updated by getting it countersigned at target points.
If Kirchhoff needs extra trucks from outside, the subcontractors are contractually obligated to drive strictly according to the cycle card. As Kaiser says, “The card is a
central element in the stabilization and improvement of
the construction site. We haven’t had to make any major
investments; basically just a simple sheet of paper.”
The second step was much more complex. Kirchhoff
needed a complete planning process in order to realize the
proposed improvements across the board at all construction sites, and to be able to control them rationally from
the center. That meant a major conceptual leap in an industry where every site manager is used to planning and A
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study, 30 million liters of fuel, worth € 50 million, go up in smoke in congestion every day. Political discussions have
been underway for some time. Federal Minister of Transport, Building and Urban Affairs, Wolfgang Tiefensee, wants to
tackle the congestion risk on freeways by tightening the ban on overtaking by heavy goods vehicles. The BDI, conversely,
demands an “infrastructure offensive,” and a further 10 percent increase in state investment in infrastructure. That includes road building, for which the state already currently provides €5 billion every year.
But Jörg Eschenbach, CEO of Kirchhoff AG, thinks that the shorter construction times achieved by process optimization
could also work against the risk of congestion, and thus argues that they are in the public interest. He says, “There are
only two ways of limiting the risk of congestion at road construction sites, period. One is to use lean processes and ⁄ or
shift work to build more quickly. The other is to implement better diversion routes around construction sites. But that
costs money.”
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Overview: Process manager Gunther Mai (r.) shows Porsche consultants Jörg Kaiser (l.) and Jörg Uffmann the current construction section

handling his site single-handedly. Jörg Eschenbach, CEO
of Kirchhoff, points out, “There isn’t really too much
imagination in the construction industry on this point. It
isn’t easy to show a site manager that he now has to look
at his construction site in a holistic way, and that his decisions will also impact on other construction sites.”
So Porsche consultants needed to reconcile human resources, machinery, materials, and the mixing plant, as
they remodeled the decentralized organization into a centralized one. Jörg Eschenbach: “The basis for planning
internal and external resources was not particularly stable.” The time factor also came into play. Placing orders
too late meant only receiving the desired quantities or
machinery with great organizational inconvenience, or
not receiving them on time. So the project to optimize
planning and control started by defining stable planning

periods. At Kirchhoff today, they talk about long-term
and medium-term planning, and about a “frozen zone:”
the phase during which no more adjustments are possible. All construction sites and schemes are discussed at
regular meetings, and the necessary measures are put in
place in good time. Project manager Rainer Hoffmann,
responsible for machinery logistics at Kirchhoff, has long
learned to value meetings with his site manager colleagues. “We now know exactly where and for how long
our machines are deployed. That makes it easier to create
an exact deployment plan and it shows us at an early
stage when we have to rent extra machines.” As an
added bonus, this improves calculations qualitatively,
makes preparing assignments easier, and improves the
chances of winning lucrative orders. Looking at the
changes achieved, Jörg Eschenbach is certain that “another 20 to 30 percent of improvement is possible.” A
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Kirchhoff CEO Jörg Eschenbach: “Another 20 to 30 percent of improvement is possible.”
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The process design and the optimization approach are based on the place of value creation (construction site)
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These are important goals for an industry that has to
battle with costs increasing by more than 20 percent.
These increases are caused by energy prices, diesel (for
the trucks), prices of construction materials, and for bitumen, the asphalt binder derived from crude oil. The road
builders can do nothing to change these. According to
Eschenbach, “At the moment we can only cut costs
through shorter construction times. And we achieve them
mainly through process optimization.”
So the next step should be to also introduce the
changes implemented into the other construction phases.
As process manager Gunther Mai says, “We have to
transfer the processes to all flows on the site, including
canalization or earthmoving. The most important thing
there is to continue consistently involving employees in
this process, so they understand what is going on here.”

In Wurmberg meanwhile, everything is going nicely.
The freeway section will be ready by the end of September. A completely new driving experience will be available between the Heimsheim and Pforzheim East exits,
and not only because of the new, three-lane roadway. As
Gunther Mai says, “We are staying loyal to one tradition. The hallmark of Kirchhoff AG will still be the roadway surfacing.” B
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LIGHT COMFORT
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EXCLUSIVE DESIGN
SYMBIOSIS OF LED AND
FLUORESCENT LAMPS
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THE FUTURE IS HYBRID.
A world first: with the hybrid suspended luminaire, Waldmann is introducing a completely
innovative lighting system for functional lighting in the workplace. It combines future-oriented LED technology with proven, energy
saving T5 indirect lighting realised in a highquality, puristically designed luminaire body

which satisfies the highest of demands in
terms of function and design.
The activating effect of the direct light of the
12 LED spots is in this connection uniformly
directed onto the work area by special reflectors, while the indirect light of the fluorescent
lamps provides a soothing and harmonious

ambient atmosphere. Both light sources can
be separately switched and dimmed, something which facilitates an uncomplicated
adjustment to individual requirements and
viewing habits. There’s no doubt about it:
the future is hybrid.
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