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Assembly
. : Segments are linked together by steel
cables threaded through them, with
each segment linEed to the

adjacent ones and
full-length cables
linking the
entire array.

@ Superstructure construction

Temporary scaffolding and forms will be built to

provide a mold for the parts of the bridge over land.
Each side of the river will have this superstructure cast
on-site. Once this is completed, the center span
can be put in place.

Segment placement

The center span's
box-girder segments
are precast and will
be fitted by lowering
them from a crane
positioned on the

consists of drilled M iy
shafts, four for each !f,
the eight central span
piers. Each has a steel

casing over conerete. beidge deck.
Finishing work

@ Pier construction The deck, railings, paint,
Each pier for the lighting, monitoring systems
main span will be and sculptural elements are
cast on-site atop the Mississippi River added in the final phase.
footings on each
bank.

COMPLETIONOFTHECENTRALSPAN

The final segment

Footing
(nor visible

After all the segments are in place, the final gap between afier eorigeruction)
the assembled sides is cast in conerete, completing the
central span. Ii Final cast-in-place segment
NOTE: All drawings are schematic.

Sources: Minnesota Department of Transportation,
Figg Bridge Engineers Inc., Flatiron Constructors Inc.

Graphic by MARK BOSWELL © 2007 Star Tribune
Modified by FIGG December 2007




replacement levels?

* While this might not be the clearest opportunity for
innovation, it was a requirement of the RFP to have a
structure with a design life of 100 years.
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Extreme Example
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* RCP at 84 days 490 Coulombs passed
* Setting Time 4:30 Initial Set
* Air Void System
e Air Content 5.5 percent
e Spacing Factor 0.008 in
e Specific Surface 600 in? /in3
* Shrinkage o0.005 percent at 28 days
* Strength Gain



Planning

* As aresult some very non-traditional concretes were
utilized in the construction.

* Performance-based design
e Designer Requirements
e Owner Requirements

e Constructor Requirements
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“Here's what | want: Your concrete should pour like, Niagara
and have the strength of Gibraltar.”




Performance Requirements

The concrete had many requirements, some of which were in
opposition to one another:

There were shafts drilled to a depth of over 120 feet to socket to
the bedrock through to bridge superstructure concrete which
has to resist the ingress of chloride ion for the next century.

All elements below the superstructure are mass concrete, as are
the soffit slabs at the maximum shear elements, and the pier
tables and diaphragms in the superstructure.

There was a requirement for high early strength in construction,
as the bonus for early finishing was substantial.



Performance Requirements

* There was a requirement for low permeability to water and
aggressive chemicals such as chloride.
» low permeability in the concrete itself

* low shrinkage so that the concrete does not contain excessive
cracking which short circuits the concrete as a protective layer.

* The concrete needed to flow into congested reinforcement, into
complicated forms and into shafts that could not be inspected
visually.

* The concrete should have as small an environmental impact as
possible
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6500 psi concrete
70 percent OPC

4000 psi concrete
18 percent OPC

5000 psi SCC w 40 percent OPC
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Shaft Concrete

* 60 Percent Pozzolan Replacement

* 24 inch spread

* Air entrained

* RCP

* Shrinkage

* Strength at 28 days (lab cure) 5500 psi
* Cores from 21 day old Shaft 10,250 psi









Footings

* 60 Percent Pozzolan Replacement

* 8 inch slump

* Air entrained

* RCP

* Shrinkage

» Strength at 28 days (lab cure)






Piers

* 60 Percent Pozzolan Replacement

* 24 inch spread

* Air entrained

* RCP

* Shrinkage

* Strength at 28 days (lab cure)

* Cores from 21 day old Shaft 10,250 psi
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— Strength gain for ITF4136/4156 Ultra Low Heat

Strength Gain for Ultra Low Heat Mixes
held at approx 100 F

ITF 4136
Predicted strength at 72 hours
2700 psi

Time to 2500 psi 68 hours
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Superstructure

* 30 Percent Pozzolan Replacement
* 8 inch slump

* Air entrained

* RCP

* Shrinkage

* Modulus of Elasticity

» Strength at 28 days (lab cure)
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Questions?



