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Grouting materials used in bridges built before 2003 frequently produced voids where
grout did not fully fill the post-tensioning ducts or cover the strands. These post-tension-
ing strands were vulnerable to corrosion, which can lead to deterioration in bridge ele-
PROJECT COST: ments over time. Once transportation agencies and the industry became aware of these
$134,806 issues, they improved their construction practices and began using prepackaged grout
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require repair. MnDOT commissioned a two-phase project to develop techniques for
evaluating these structures. In the first phase of the project, completed in 2012, re-
searchers inspected a representative sample of these bridges and developed a general
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What Was Our Goal? |

The goal of the second phase of this project was to provi ions and 1 H
Pallawing bildge Inspectars, general guidance that MnDOT could use to develop cost-effective strategies for future O r O S e n S I O n e rl e S
about one-third of discovered 3 R £ & 5 o o

grout volds were filled using investigation and repair of post-tensioned bridges built in Minnesota before 2003. As

vacuum-assisted or pressure part of this pro]'ect researchers identified grout voids in post-tensioning ducts on two

grouting repair techniques. atative bridges, doc 1 strand corrosion and repaired voids by filling them |

vnth grout.

What Did We Do?

In 2013, researchers inspected three spans on two Minnesota bridges for voids around
post-tensioning strands. They began the project by using ground penetrating radar to
map the location of r.he ducts Once the ducts were located and mapped, researchers
usedab pe to y P the duct interiors at locations where voids were
likely to be present. When they found voids, they documented the percentage of the
duct filled by grout and the extent of corrosion in the post-tensioning strands within the
ducts, if any. Following inspection, researchers filled the voids with grout and installed
sensors within the voids at two locations to monitor the long-term corrosion of post-
tensioning strands.

Using their experience with these repairs, then ideli that
would help MnDOT develop cost-effective strategies that can be implemented in future
post- ioning duct investigation and repair contracts.
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Development of Best Practices for Inspection of
PT Bridges in Minnesota (2012)
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@ Visual Inspection for 10 PT bridges

& Invasive Investigation for 3 bridges

@ Inspection Guide
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Insepction Recommendation

Table 4.1. Minnesota post-tensioned bridge sum|+al'y

Description

Bridge
D

Year

(

Sufficiency

o

Total Length
1n Feet

Deck Width
i Feet

27593

GIRDER

1974

794

126 (38.4)

70.00 (21.3)

Number | Span Type | Built \ Rating \Rating / (Meters) (Meters) IR
~—
BOX 5
27581 | GIRDER | 1974 97.2 778 | 86(262) | 58.70(17.9)
BOX

27611

BOX
GIRDER

1980

81.0

944 (287.7)

77.00 (23.5)

10

27622

BOX
GIRDER

1980

78.6

104 (31.7)

38.20 (11.6)

27717

BOX
GIRDER

1980

85.0

156,30 (47.6)

27904

BOX
GIRDER

1980

99.0

27.60 (3.4)

v

NOT APPLICABLE

EXCELLENT CONDITION

VERY GOOD CONDITION - no problems noted.

GOOD CONDITION - some minor problems.

SATISFACTCRY CONDITION - structural elements show some minor deterioration.

FAIR CONDITION - all primary structural elements are sound but may have minor section loss, cracking, spalling or scour.

POOR CONDITION - advanced section loss, deterioration, spalling or scour.

SERIOUS CONDITION - loss of section, deterioration, spalling or scour have seriously affected primary structural components. Local
failures are possible. Fatigue cracks in steel or shear cracks in concrete may be present.

CRITICAL CONDITION - advanced deterioration of primary structural elements. Fatigue cracks in steel or shear cracks in concrete may
be present or scour may have removed substructure support. Unless closely monitored it may be necessary to close the bridge until

corrective action is taken.

"IMMINENT" FAILURE CONDITION - major deterioration or section loss present in critical structural components or obvious vertical

or horizontal movement affecting structure stability. Bridge is closed to traffic but corrective action may put back in light service.

FAILED CONDITION - out of service - beyond corrective action.
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Insepction Recommendation

O 1 e MnDOT Inventory

Table 4.2. MIN PT bridges with highest inspection recommendation

Bridge ID Bridge Year Inspection
Number Facility Type Built Recommendation
Box
27611 Plymouth Ave Girder 1980 10
27262 LRT Box Girder | 2002 10
Box
02037 E/W US 10 EB Girder 1997
9350 [-94 PT Cap 1994
27719 Lyndale Ave N Box Girder 1982
Box
69818 N/S I35 NB/SB Girder 1985 8
Box
02034 US 10 EB On Ramp Girder 1996 8
9030 Blatnick (I-535) PT Cap 1992 8
Spliced
70037/70038 US 169 EB/'WB Girder 1994 7
27547 Chicago Ave S Slab Span 1970 4




02 Visual Inspection for 10 PT bridges
° & Invasive Investigation for 3 bridges

Plymouth Avenue Bridge ( ID #27611) in Minneapolis

4.1.1 Bridge 27611

WA o E Abt District: Metro City: Minneapolis
T P1 P2 P3 P4 ‘ Year built: 1980 Bridge Type: PT box girder
L L o 2 = Facility: Plymouth Ave Feature: Mississippi River
’ ‘ ‘ Length: 944 fi Deck width: 77 ft
.Last . 9/2/2009 Spans: 5
1nspection:
Span3 NBI: Deck : 7 Super: 7 Sub: 8

Elevation

4.1.1.2 Inspection and Discussion Focusing on PT Indicators

This bridge was closed 1n the fall of 2010 due to evidence of major corrosion in the box girder
due to a leaking drainage system inside the box girders. The City of Minneapolis hired a
consultant (Corven Engineering) to evaluate the bridge and to recommend repair options.
Additionally, this bridge was then included for inspection under the MnDOT contract that is

13 sponsoring this report. Andrea Schokker and the spection team from VStructural, LL.C did an
inspection on site in December of 2010 (see in Plymouth Avenue Bridge section of report).
These detailed findings are given in the Plymouth Avenue Bridge section of the report.

Westbound

Eastbound

10°

=

S1 Section at Piers 2 &3

: 4.1.1.3 Detailed inspection recommendation= 10
Cross Section




02 Visual Inspection for 10 PT bridges
° & Invasive Investigation for 3 bridges

Plymouth Avenue Bridge ( ID #27611) in Minneapolis

Also seen in figure 6.2 (above) is a drainage outlet that was tested during the inspection. The
drainage system collects water from an inlet at the top slab where it flows though pipes that are
running though the intertor of the box girders. Figure 6.3 shows a graphical representation of the
drainage system of the bridge. To test the drainage system, the south half of the bridge was
flooded (over the eastbound box girder). This flooding resulted in water being present within the
mterior of the box girder above some of the damaged areas of the exterior of the bottom slab.
This 15 a clear indication of leaks in the drainage system. During a closer investigation,
attempted repair seals could be seen at various locations in the drainage system, although not all
leaks were sealed.
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The bottom slab of the contrmuity tendons i all spans had the most extensive reported damage.
From the exterior of the box girders, cracking was present in the length of the bottom slab on
both the eastbound and westbound box girders. Efflorescence as well as rust staining is present
extending from the cracks, as well as concrete spalling from the bottom of the slabs. This
damage 15 not visble from the mtertor of the box girders. Seen below i figure 6.2 15 the bottom
slab damage looking east to west from the extertor.



02 Visual Inspection for 10 PT bridges
° & Invasive Investigation for 3 bridges

Plymouth Avenue Bridge ( ID #27611) in Minneapolis

A window was cut in the duct to inspect the grout and strand condition. The duct contained solid
and good colored grout with a small bleed trail. Green rust (corrosion product produced in a low
oxvgen environment) was found in the bleed channel along with moisture as shown in figure
6.25. Other exposed cables in tendon 16 are in good condition and at corrosion class 1-2 based
on Sason’s classification (1992).
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Ducts B15 and B14 were also opened to check their condition. The exterior of the duct was
found to be corroded so windows in the ducts were cut out. Tendons B15 and B14 were found to
be full of good colored and solid grout. The strands were noted to be in good condition at class
1-2. Figure 6.26 shows tendon B15 with 3 exposed strands, and no visible corrosion.
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