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King County is getting ready to use a 
shaft excavation machine that will be the 
first of  its kind in North America.

James W. Fowler Co., the general con-
tractor, is using it to build a 30-foot-diam-
eter, 145-foot-deep launching portal for a 
tunnel boring machine. It’s all part of  a 
$38 million project to replace a 77-year-
old wooden sewer line beneath the Lake 
Washington Ship Canal.

The vertical shaft machine was devel-
oped by Herrenknecht, a tunneling-tech-
nology company based in Germany. 

King County project representative 
Marty Noble said the machine should 
allow crews to excavate the shaft in two 
months. That’s three to four months faster 
than a conventional approach, which in 
this case would require building a slurry 
wall.

Though the Herrenknecht machine has 
been used for shaft-building projects in 
Europe and the Middle East over the past 
seven years, Noble said engineers in the 
U.S. tend to take a wait-and-see approach 
before adopting new technologies. 

King County wasn’t eager to be a guin-
ea pig, he said, but the sewer project 
seemed like a good opportunity to use the 
machine.

Shaft-building with this machine involves 
excavating an initial section and building a 
concrete ring wall to support the machine, 
which is then lifted with a crane and 
assembled in place. Winches let an opera-
tor remotely move the machine up and 
down. Precast concrete segments are then 
installed to structurally line the shaft as the 
machine continues to excavate.

The concrete shaft is designed to sink as 
the machine’s pivoting cutting arm digs out 
the soil, which allows new segments to be 
added from above.

The shaft is kept full of  water during 
excavation to help balance groundwater 
levels and to allow the excavated material 
to be pumped out and sent through separa-
tion equipment for disposal. The machine 
is capable of  excavating and lining 3 to 15 
feet a day. 

There are other advantages to using 
the machine, Noble said, such as the 
ability to dig directly beneath the shaft 
structure. The winches that help to 
precisely position the machine prevent 
mistakes that can cost time and money.

The machine is designed to work well 
in tight urban sites with difficult soils 
and high water tables. The equipment 
is powered by electricity and doesn’t 
require the continuous use of  noisy 
diesel generators.

King County expects to complete the 
shaft in June and then launch a tunnel 
boring machine in September. 

The 10-foot-diameter, 2,000-foot-long 
tunnel will run from Shilshole Avenue in 
Ballard to Commodore Way in Interbay.

A second 90-foot-deep secant pile shaft 
is being completed on the Ballard side of  
the Ship Canal. 

The old wooden sewer line, known as 
the Ballard Siphon, carries up to 60 mil-
lion gallons of  wastewater every day 

from North Seattle to the West Point 
Treatment Plant in Magnolia.

Testing in 2006 showed the sewer line’s 
36-inch wood stave pipes had deformi-
ties, prompting the county to begin plan-
ning  a replacement.

When it’s finished in 2014, the project 
is expected to improve the reliability of  
the system and help control combined 
sewer overflows during heavy rain. 

Jon Silver can be reached by email at 
jons@djc.com or by phone at (206) 622-
8272.

Use of German excavation machine
on Ship Canal tunnel a first for U.S.

Herrenknecht machines have been used for shaft-building projects in Europe 
and the Middle East. The vertical shaft machine is shown here on site at 24th 
Avenue West and West Commodore Way in Interbay.              Photo by Jon Silver

Watch this

See an online demonstration of 
the shaft sinking equipment at bit.
ly/HM8d4G.


