Rehabilitation Technology

New Robotic Inspection Technology Helps

ID Potentially CrltlcaIS|tuat|on ot

Early this year, water officials in Toronto,
ON, Canada, became aware there were
cracks in one of the city’s primary large-
diameter sanitary sewer trunk mains that
threatened the Don River watershed and
homes in one neighborhood. A potentially
disastrous impact on the area and its envi-
ronment could develop if the aging 114-inch
pipe should become blocked or collapse.
The three-mile long Coxwell Sanitary
Trunk Sewer, described as the city’s most
critical trunk sewer section, was built in the
1950s and serves 750,000 residents typi-
cally carrying more than 105 million,

dress the problerms Fwas to confirm the loca-
tions and extent of damage.

However, because of the sewer’s 140-foot
depth, the long distances between access
manholes, and high flow velocities, detailed
inspections and condition assessments had
not been possible, Lou Di Gironimo, gener-
al manager of Toronto Water Services said
at a public meeting in January.

To inspect the line and develop a plan to
fix the as yet unknown problems, the city
called on trenchless sewer rehabilitation
specialist DM Robichaud Associates Lim-
ited, Oshawa, ON.

“We received a call asking if we could
inspect the Coxwell Trunk Line as they be-
lieved there was some kind of anomaly in
the line from a previous incomplete inspec-
tion,” said Earl Brousseau, senior project

manager/owner. “The city initially beheved 4 %

that no equipment would be able to 4
the reported anomaly dgie -;G. L:n
flows, great depth of th

: and the
one-mile length between access manholes.”

Previous experiences

DM Robichaud had recently completed
a pilot project and inspected 11 miles of
sewer trunk lines using RedZone robotic
multi-sensor equipment. City officials asked
if the equipment could be used to perform
inspections to determine the extent of the
anomaly’s deficiency that another cont
tor had been unable to complete@
conventional inspection methods
Brousseau said the unique RedZone
Robot is equipped with multiple sensors,
including a traditional pan and tilt closed-
circuit television camera, sonar for seeing
below the water line, three-dimensional
laser for measuring pipe ovality and precise

surface abnormalities, hydrogen sulfide sen-
sor, inertial measurement unit for line and
grade, and water depth sensor. All sensors
record continuously and are synchronized
over the pay-out distance.

“We have not yet found a large-diameter
sewer too demanding for this robot system,”
Brousseau said. “The multiple sensor ap-
proach permits a large amount of synchro-
nized data to be collected, and often it is the
combination of sensors that allows full as-
sessments on the pipe condition to be made
in one inspection where results otherw
might be inconclusive On t

fons about an anomaly that might other-
wise not be possible.”

The specific anomaly was reported to be
located about 3,900 feet from the down-
stream manhole. The line was inspected
from both directions in order to isolate the
exact length of the anomaly. It was deter-
mined that the inspection could best be
made during early morning hou

flows in the line wo l th&
order to “see"sas plp as pos-
2 thib Ha Ulp aced in the pipe

1 about n‘udii t to allow time to have it to
the target site by about 5 a.m.

Specifications

The robot weights about 650 pounds and
has a 6,500 foot-long, high-strength tether
with embedded fiber-optic cable. The ro-
bot’s mast can be lowered or raised to keep
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e robot is desngned to fit through a
standard manhole opening, It is lowered by
a power winch to the base of the manhole.
Once in the pipe, it is remotely controlled
from a truck by the tether with a fiber optic,
hydraulic and electric power cord with high
a high-strength external protective sheath.
The robot moves on twin, independently-
powered tracks that pe it to traverse

the pipe. The
perﬁed by a crew

venfy the condition of the entire

| trunk line, we performed the inspection two

times all the way to the anomaly, from both
the up and downstream manholes,” said
Brousseau. “Each required about 10 hours
to complete The robot drove upstream
against the very fast flow without a hitch as
we recorded excellent technical data.”

The two inspections revealed an area
of cracking about 262 feet in length. How
the trunk line will be repaired has yet to

be determined, but Brousseau said fol-



lowing completion of the DM Robichaud
inspection, the full extent of the problem is
known, allowing engineers to develop the
most effective course of action.

“Our observations,” said Brousseau,
“were that there does not appear to be
any immediate danger of a major catas-
trophe. We have suggested to the city that
the RedZone equipment be used inter-
mittently to monitor the condition of
trunk sewer. These insp ct' T

3 egrity of
g-ih ol ect providing ad-
he city if the problem is

propagating.”
Discovery of the Coxwell trunk line

problem and the importance of identify-
ing the cause illustrates the benefits offered
by the new wave of high-quality inspection
technology for large-diameter pipes, said
Brousseau. He also noted that difficult con-
ditions affecting inspections of large sewer
lines differentiate such work from the in-
spections of normal diameter pipes. i

Effective inspection

Most large trunk sewers @ not been in-
spected or only with smaller conventional
camera systems.

Underground Construction
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“Large diameter trunk sewers are high
value assets and their failure can result
in catastrophic environmental damage,”
Brousseau emphasized. “But only recently
has technology like the RedZone Ro-
bot been available to inspect them
with minimal risk. As ab@p 30f |
this equipme E}%‘ own,

are ¢ arkmg on pro-
i?ct eir trunk sewers. Tools

?mbots with multiple sensors now are

allowing full asset management based rec-
ommendations to be made for these critical
sewers systems.”

The primary lesson of the Coxwell Trunk
Sewer Project, believes Brousseau, is that
cities should be ramping up trunk sewer in-
spection programs.

“It is now possible to inspect trunk sew-

fore they with
@ & e mspectlons
m%d true and accurate representa-
of general pipe conditions. Should de-
ficiencies be identified, a timely, cost effec-

tive methods and rehabilitation plans can
be implemented on the effective portion of

the trunk sewer.”

ers with multiple sensors and know precise- |-
ly their condition,” he sald “Tt is better to/ .
learn about any struc_lu g%%?beg '

Il:l}, abst
‘line sealing, structural spot repairs, main

DM Robichaud Associates specializes in
trenchless sewer rehabilitation services. In
addition to inspections, the company offers
sewer cleaning services, dye and smoke test-
ion reaming, manhole and plpe-

line lateral lining, T lining and planning and
engineering services.

FOR MORE INFORMATION:

DM Robichaud Associates, (905) 433-12641,
www.dmrobichaud.com

RedZone Robotics, (412) 476-8980,
www.redzone.com




