Drilled Shaft Repair in Michigan’s
Upper Peninsula

~ September 27, 2018
By Ryan Snook, P.E.
Foundation Analysis Engineer
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Design Phase

Plan development began in 2007 (pre-
LRFD design)

Plan development cease in February 2008
due to railroad Issue

Consultant company preparing plans filed
for bankruptcy in 2013

Plan development restarted in 2016
(updated to current LRFD)

Letting date of November 4, 2016
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TEST HOLE NO. BB4-07

LOCATION STATION: 2149+42.0 (EB CEWTERLINE ) 16.1 FT RIGHT
NORTHING 4658.420, EASTING 4923.710
US-2/41 & M-35 OVER ESCANABA RIVER
GROUND SURFACE ELEVATION: 583.20 ft

TEST HOLE NO. BB5-07
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NORTHING 4851.281, CASTING 4381.930
US-2/41 & M-35 OVER ESCANARA RIVER
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LOCATION STATION: 2150+87.9 (EB CEMNTERLINE ) 56.0 FT RIGHT
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GROUND SURFACE ELEVATION: 578.03 ft
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Letting of November 04, 2016

Letting Call: 1611 017 Low Bid: $18,315,597.17

Project: BRT 21022-113777 , ETC Engineer Estimate: $18,050,285.72
Local Agreement: Pct Over/Under Estimate: 1.47 %
Start Date: April 17, 2017 Completion Date: September 21, 2018
Description:

Replacement of two bridges, installation of ice detection and other weather sensors, construction of one box
culvert, concrete surface coating, road reconstruction and realignment, and widening on US-2/M-41/M-35 over the
Escanaba River, Delta County. This project includes a 5 year materials and workmanship pavement warranty and
a 2 year warranty on concrete surface coating.

3.00 % DBE participation required

Bidder As-Submittted

Zenith Tech, Inc. $18,315,597 .17
Anlaan Corporation $19,597,320.07

Total Number of Bidders: 2
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Construction

Test shaft was installed first without an
Issues and CSL testing was acceptable.

Overall, 2 of the first 4 shafts at Pier 2
were able to be sealed and were dry pours

The other 2 shafts of the first 4 were wet
pours by tremie tube.

The remaining shafts were CSL tested
successfully and were accepted.
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Construction

The contractor then moved to Pier 1.

Pier 1, shafts 2 and 3 were poured, CSL
tested and accepted.

Pier 1, shafts 1 and 4 were poured and
CSL testing indicated major defect in the
bottom of the shatft.

Pier 1, shaft 1 also had an issue at the top
of the shatft.

Need to core shafts 1 and 4.
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Construction

What happened?

Need to review the contractor’s log and
the inspector’s log.

Pier 1, shaft 1 was dry poured with 1-1.5 ft
of water in the bottom. 5 inches of bleed
water on top the next day.

Pier 1, shaft 4, unclear from records.















Construction
e For Pier 1, shaft 4 the bottom 5 ft needed to
be removed by high pressure water jetting
and then grouted in.

* For Pler 1, shaft 1 the bottom 5.8 ft needed
to be removed by high pressure water
jetting and then grouted Iin. The top 80
iInches of shaft 1 also needs to be removed
by chipping and then re-poured with
concrete.

 Required the contractor to video inspect the
bottom of the shafts and verify all of the
bad concrete was removed before grouting.



Construction

e Contractor then submitted their corrective
action plan.
— Install two packers, one in each hole
— Flush the sand/gravel out of the core holes by
pumping at up to 800 psi
— If not successful then hire a subcontractor to

perform high pressure jetting with a vacuum
truck.

— Once cleaned, tremie grout the void in with neat
cement grout. Then pressure the grout to 50

PSI.
— At pier 1, after grouting, chip and repour the top
80 inches.
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Construction

o Stage 1 shut down for the winter

e Stage 2 started up In the spring
— New drilled shaft crew
— New mistakes

— Had defects on shafts 5 and 15.

* These problems were traced back to a different
ISsue — concrete slump issues which lead to
raising the tremie tube too high to start the pour.
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Pile Dynamics, Inc.
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Any idea what was hit
here?
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Conclusions

The defective drilled shafts were
successfully repaired.

The repair on each stage took three weeks
to complete.

Contractor incurred costs are unknown at
this time.

Provided an extension of time equal to the
time that it took MDOT to provide direction
after coring was completed since the
shafts were on the critical path.



Questions?
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