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BY ANDY KIM

Surveying the fast-track rei:onsruction of

the Interstate 35W bridge in Minneapolis.

uring peak rush hour on Aug 1,
2007, Minneapolis” Interstate 35W

bridge—Minnesota's fifth-busiest

overpass carrying 140,000 vehicles dai
ly—collapsed imo the Mississippi River.
Surveillance viden showed the eight-lane
steel truss-arch bridge crumple into a

cloud of dust. Numerous cars and people

fell from sections as high as 115 feet above

the river. Thint
mote were injired

ht both the

hroy national and nterna

nal spotlight to the North Star State

Numbers af workers—including survey

were onsite immedintely 1o curry out

rescue und re ery efforts. In remarkable

time and with precision accuracy, survey
ors established control, collected forensic
data, set targets for a LIDAR flight, set new
horizontal monuments for reconstruction
efforts, and provided construction-site
survevs and as-built surveys for the
design/build phase. A new bridge—the St
Anthony Falls Bridge-is expected to be

ready for travel next month
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Surveyors with the FBI and the Minnesotn

Patrol

very

Stute immedimntely  established

a prelim control  network.  Next

5 with the

on the scene were surve

Minnesota Department of Transportation's
(Mn/DOT) Metro District Survey Section
led by Land Survey Manager Brad Canaday
Other Mn/DOT districts sent crews to
help the Metro District with their cur

rent projects, thereby freeing up Canaday's
crews for the F35W efforts, At the bridge
site, Canaday's crews were tasked with
capturing detailed forensic information and
5}

umenting the wreck

gation into the collapse, Establishing
trol was the critical first step,
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R8 GNSS equipment. While static GPS

would have yielded greater accumcy, it

requires  additional collection time—and

time was of the essence on 1-35W
After control setup, Canaday and his

out to collect forensic

crew members s

duta of the scene. They immediately real

wiould

ized that 3D scanning techne
be the most efficient way to collect data

on the wreckage before removal opera

tions commenced. A

user to collect data f

Opposite: Walter Narkie, EVS crew chief, uses a Trimble 5603 Total Station while over-
looking construction. Top right: Narkle and EVS Survey Section Manager Brian Henry
look northward at the south abutment while conferring about the staking of the gablon
basket walls adjacent to the south abutment. Above: Project site view looking west at
Pier 2 from the 10th Avenue Bridge adjacent to the new St. Anthony Falls Bridge.
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2 timely LIDAR g

the scene. The Minne

pro
1-resolution

phs just 16 h

he collapse and soon after |

rial photography and LIDAR se




I-35W: Then and Now

L ters SW bridge

2, 14-span bridge
I trusses was con-
In three years ot a cost of
million. The two support p
for tr
the opposit

named the SL Anthony Falls Bridge,
will carry five lanes of traffic in each
direction on two separate roadbeds
8 feet apart. Its total width will be
189 feet—some B0 feet wider than
the bridge it replaces—and it will
have 13-fool-wide right shoulders
and 14-foot-wide left shoulders, (The
previous bridge had no shoulders.)
The bridge design, which focused on
being aesthetically pleasing and com-
plementing its environment, follows
the primary theme of “Arches, Water,
Reflection” St. Anthony Falls will

o white concrete bridg) th colorful
LED lighting and landscaping.

With 400 workers onsite during
the day and 200 at night, Mn/DOT
announced on April B, 2008, that
it had reached the halfway point of
the bridge's construction. The bridge
is proposed to be completed by
September 2008.
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and county monuments as well as two orig-
inal marks on the adjacent lock and dam
Levels were mun across the 10th Avenue
Bridge, the historic Stone Arch Bridge and
a railroad bridge adjacent to 1-35W.

What would nomally be a set of

straightliorward tasks was made difficult by
the unique nature of the scene. The abil-
ity to enter the site and move around, for
instance, was restricted due to high securi-
ty. Every location setup required an expla-
nation as to why, where and how long it
would take for the tsk. “Time constraints,
security, sensitivity of the investigation and
restrictive work environments all made
this one of the most challenging projects
Mn/DOT has worked on,” Barke says.

Additionally, the disruption to nonmal
traffic pattems pushed waffic onto Jocal
streets. This required late-night and ear-
ly-dawn sessions to occupy monuments
in existing streets. Working at such times
required extra vigilance in watching for driv
ers unaccustomed to seeing workers in the
streets and required equipment such as hard
hats with miners lights and flashlights.

Despite these challenges, the geodet-
ics unit was able to release the adjusted
horizontal and vertical datum 1o its online
database on Oct. 22. It was then time for
the design/build process to move forward
on the bridge's reconstruction.

Designing the New I-35W

In support of political pledges to fast
track the bridge's reconstruction,
Mn/DOT moved quickly through the
bidding process and, on Sept. 19, selected
the Flatiron-Manson Joint Venture team,

ch consisted of Flatiron Constructors,

whi
Manson Construction Company and
bridge designer Figg Engineering.
Flatiron-Manson and TKDA, a local
St. Paul firm and member of the Flatiron-
Manson design team, selected EVS Inc. o

surveying and engineering firm based in
Eden Praine. Minn., to manage and per-
form surveys for the new 5t. Anthony Falls
Bridge,
Survey Section Manager Brian Henry,

the overpass is now called. EVS

led the overall design survey effort.
“In forty-four years as a survey-

or, | had seen many massive interstate

highway projects,” Henry says. “When
approached to be survey manager for a
high-profile project such as this, my feel-
ings reflected both excitement and a bit of
apprehension about the schedule and the
design and construction processes hap-
pening
were the driving force behind Henry's

imultancously” These feelings

project direction. He quickly and effi-
e for his t

ciently set a cor 1

and verify control for the site. Using Trimble

5" initial task was to establish, expand

Bridge deck near south abutment.




A Trimble 5603 Total Station is set up on
the bridge deck near the north abutment
of Pier 4.
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Will you be ready
by November?

The FHWA (Federal
Highway Administration)
is mandating that anyone
working on a federally
funded highway (in all

50 states) wear ANSI
compliant high visibility
garments effective
November, 2008.

SECO, in conjunction with
surveyors from the California
Department of Transportation,
developed new Safety Utility
Vests that meet ANSI/ISEA
class 2 and class 3 mandatory
requirements.

Made from durable polyester,
these vests have 4-inch wide
reflective tape with 2-inch wide
silver stripes for high visibility in
traffic areas.

Designed for surveyors, these
vests feature multiple pockets
that hold accessories securely and
provide easy access to cell phone,
maps. spray paint, tapes, pencils,
radios, etc

For more information on our new
Safety Utility Vests, specifically
designed to meet federal
requirements, see the product
video #8265 and #8363 at the
media center on our website:

WWww.surveying.com

Made at Geo de SECO, Mexico

Safety Utility Vests

the

See your local SECO Dealer today!
sit us online any time at: www.surveying.com




A Trimble R8 GNSS base station collects
data on a control point in front of the
10th Avenue Bridge.

through potholi
EVS surveyors dropped a rod into sur-
face-drilled holes to obmin coordinates

iz a technique inowhich

and elevations.

Crew members were also challenged
with the existing drilled shafis, which
were determined to be difficult to remove
near Piers 2, 3 and 4. Therefore, surveys
tied out the locations of the drilled shafis
as they were exposed. This eritical loea

tion information was necess

¥ {0 ensure
thar they would not imerfere with the

boring of the new drilled shafis

Constructing the Corridor
In November 200

hortly after the design

surveys were complete, EVS crews be

construction-site  surveys, Initinlly, EV:
staffed two two-person crews five days a

week for 10-hour shifts. In a few weeks,

however, additional contractor personnel
were added, and Flatiron made the deci-

sion for surveyors to be onsite 24/7,

Initial

involved laying out the
casting beds on the in-place bridge con
crete roadway slab on the south side of
the bridge to millimeter accuracy. As
each drilled shafi and footing was built,
and as each pier and abutment was put in
s-built surv

plac were performed. In

many cases, manlifis were required for the

Construction Surveying

rodperson to get the shot, which added
sigmificant time to the task.

As construction progressed, forms were
adjusted per the survey dam provided

Iherefore, timing and delivery of data

was critical. Using wireless-capable laptop

computers in the field, EVS crew members

were able to deliver data quickly to the
office and to the designer. This enabled
information to be transferred seamilessly
between the day and night crews, a neces

sity in split-shift activities.

The night crew, however, encountered

challenges that the daytime crew didn’t

Short winter days and long nights called
for crew members to work n hard hats
with miners lights and with portable

jobsite lights. The intense light combined

with some cold Minnesota winter nights
when wind chills dropped to below 30
degrees Fahrenheit—often made the LCD

displays difficult to read and sometimes

required surveyors to warm up the equip-
ment in the truck or under their clothing
prior to use. The Autolock feature on the
night crew’s Trimble 5603 Total Station
was especially useful at night when the
rodperson  disappeared  from sight in
k

In February 2008, after two months

snow flurries ar in the ¢

mnd near completion of the installation of
the piers und abutments, the long shifis

began to wear on the EVS crews. Rami

Engineering, o local firm, was brough

WOIn Survey




surveyors began construction staking of the bridge while EVS crews
shifted their attention to cf

hination of Trimble 600, 5600 and S6 total s

and roadway needs. Rani used a com-
tions and R8 GNSS
units to perform accurate work on schedule. The RS units especially

saved time since the surveyors did not have to set temporary control

time afier time to get stakeout down in the bridge barrels.
Todd Mecke, construction survey manager for Flatiron, was
brought on to the project 1o help with the increased coordina-

tion required for the bridge staking once the piers were close to

completion. Mecke created more than 120,000 stakeout points

ine of the

to within .02 of a foot on everything from the center
bridge spans to the edge of the deck. Steve Moore, a survey con
sultant specializing in large high-accuracy projects, worked with
Mecke to make adjustments as small as 001 of a foot to control,

alignment and stakeout points

e to Recovery

The reconstruction efforts of 1-35W in Minneapolis continue at

ast pace toward completion, Survey crews have been working
around the clock on the bridge and on the adjoining freeway
reconstruction. It has been a challenging yet satisfying project

for all involved

“Working on a monumental project that included tight nime
schedules and frequent design changes make this project one

of the most interesting and rewarding in my whole survey

ing carcer,” says EVS' Henry. “It is an honor to team with a
dedicated group of surveyors, designers and engineers working
diligently-and often amid chaos—to ensure the success of this
project. The first time we staked this bridge back in the sixties, it
took years to complete. Now it will take only about a year. The

advance of surveying technology in the road/bridge building

process definitely helped meet the aggressive time schedules”
This month, one year after the tragic collapse of Aung. 1
2007, travelers of 1-35W look forward to a new corridor that
will replace the notable bridge in Minnesota that has served as a
catalyst to new transportation and civil infrastructure mandates
The surveyors working in the investigation of the collapse and

its reconstruction provided foundationsl support to the project

while gaining an appreciation for the efforts of all inv

Henry says, “It is a tribute to building a team that ‘can do.”

Andy Kim i the markeiug manager at Eden Praerie, Minn.- dased FFS

I He can be reached ar akim@evs
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Custom orders your way ... when you need them.
When your name is on it, our name is behind it.
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