lwaukee Utilizes Evasive
s for Vital Sewers




Along the surface, everyvday life eontin-
ues as usual; residents commute to work,
businesses open up shiop and pedestrians
traverse the sidewalks. But underneath
the streets, it’s not business as usual.

In Wisconsin, the Milwaukee Metro-
politan Sewerage Distriet (MMSD) is in
the midst of a large-seale rebuilding pro-
gram — the Central Metropolitan
Interceptor Sewer Improvement Projeet.
Involving more than 50 miles of sewer to
repair or replace, the projeet is one of the
largest the distriet has undertaken.

But while the work is large scale, the
distriet is employing methods that have
the least amount of impaet on residents.
One of the methods, shotereting, involves
using sprayed concrete to reline failing
sewer pipes befow the streets without
digging up the old pipe.

Minimally intrusive techniques are vital
for MMSD officials. “Working with busi-
nesses, municipalities and state apencies,
we've carefully scheduled work to
minimize disruption,” said Kevin Shafer,
executive director of the MMSD. “In
addition, new technologies have allowed
us to rehabilitate sewers without having
to close streets, bring in exeavators and
dig trenches to replace the pipe.”

In one seection of town, MM3D turned
to a new shoterete technology as part of
its sewer rehabilitstion program.

Shotlining

Shoterete Teehnologies Ine. of Idaho
Springs, Colo., has been in business for
over 25 years developing new shoterete
applications. The company has developed
a system for Hning/repairing all types of
culverts, pipes, shafts and tunnels from 18
in. ID to 144 in. (12 ft) ID. This new
proeess Is guick, non-disruptive (le. no
excavation, traffie stoppage) and less
expensive than conventional techniques.

The eompany’s system, dubbed “Shot-
lining” is a one-step operation that con-
struets a new, permanent “in-sitn” lining
tsing a fiber-reinforeed cementitions mix
that will develop a compressive strength
of 6,000 psi or greater in seven days. The
resulting lining is more acid and abrasion
resistant and more impermeable than
ordinary concrete. The pipe/eulvert is
ready for use within hours of application.

The custom designed “Shotliner” spin-
ning robot is operated via remote control
with cameras and can travel] several hun-
dred feet at a time — around corners,
down inclines and up declines, The spin-
ner unit, as well as all of the other equip-
ment, fits through a 3-ft manhole, so no
excavation is needed.
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Futting the System Lo the Test

Shoterete Technologies, subcontracting for Affholder Inc., performed the rehabili-
tation of a 9,000 If of 60-in. ID sewer line for MMSD. Employing the Shotlining sys-
temn, a Y%-in. thick monolithie struetural cementitious lining was applied with a 5,000-
o 7,000-rpm spinner head. The material is a high-strength, non-shyink mortar lining
with high water impermeability and a bacterial inhibitor,

The projeet took place from November of 2005 throngh January 2006 with many sub-
zero days. An average of 300 If per day was completed — with a record day of 500 If
Twelve manholes from 30 to 80 it in depth were also rehabilitated.

“We started out on-site testing in Milwaukee using a ealeimm-aluminate cement mix.
‘We were not successful using this material for wet shoterete. In apite of using various
retarders, we were never able fo control the consistency of the mix, i.e. the set time,”
said Kristian Loevlie of Shoterete Technologies.
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GROUNDBREAKING INNOVATION.

Guided Boring. Pipejacking. Tunneling.
Mierstunneling. Earth Pressure Balance.

When & comes to trenchless construction, Akkerman leads the
industry in innovation, dependability and service. Known far their
high productivity in a wide range of soil conditions, Akkerman
products are manufactured domestically and serviced from our
Brownsdate, Minnesota plant.

For your next trenchless project,
choase Akkerman.

58255 2EGS Btrest L Boownsdais. M S591E% UBA
B07.567.226% \ 1.800.533,0286 \ fax 507 .5&; 260E

wwew. akkerman.com \ Emall: akk@akkerman som

Reader Service Number 7

Tunnel Business Magaozine 23



S UECE

“Eventually we settled on our proprietary mix, which is a non-
shrink, waterproof mix of sand, cement, Pozzolon and KFA, With
this mix we were able to contimuously apply a minimumn Yo-in.
thickness at a speed of 6,000 xpm, and do up to 500 If per day.”

Before the Shotlining eould commence every morning, the
Affholder crew pressure-washed, plugged infets and prepared
footage that was to be lined with the repair material that day.
Shotlining normally commenced by 10 anm.
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A continnous supply of material was key to the suecess of the
operation. The proprietary mix was bagged and delivered to the
site by Quickerete in Milwaukee. On the surface, we mobilized
two 1-cu yd remixers that delivered the material to an Allentown
Magnum piston pump with a 1 %-in. hose to provide the neces-
sary steady stream of mortar. A 250-cfm compressor was the
only air requirement.
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It wes Jmpariant for repatr triethods to be non-dis-
ri¥pGve to keep traffic mowng. By using shotcrete,
MMSD was able to aveid digging up the streets.
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The underground gear that all fit
through the 3-ft ID manhole openings
ineluded the Shotline spraying setup, noz-
zle, sled, winch and unique spinning head
mounted on the gled. A five-man crew
handled the process from mixing to final
application. The winch speed was set
based on the ID of the pipe, the overall
desired thickness and the material volume
pumped per minute.

The cohesiveness of the mix, and the
high velocity of the application resutted in
almost no rebound. In the case of some
water in the invert, often g % in. or more,
erews inchided eellulose in the mix so the
in-place mix would not be affected or
washed out by water.

Lateral pipes/inlets were of no concern
because during spaying, shoterete huilds
up around the opening and does not band
unless the material is sprayed perpendic-
ular to the smrface. H not sprayed with the
proper angle, the mix will end up as grav-
el to be washed away. This repair method
eliminates the need for re-opening later-
als and the rigk of leaks hetween the nain
and laterals,

Major challenges included freezing
weather, black water days and the
learning eurve on a new technical applica-
tion for the owner, engineers and general
contractor.

On the last day of rehabilitation, erews
handshot a chamber at 6ith Street and shot-
lined nine manholes, An MMSD inspector
was oh site every day and Rust/Harza
engineering oversaw and inspected the
unique project. The videotaped results
were approved and accepted,
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