Building a better mousetrap..... | mean bridge

Restoring CR 573 over the Sturgeon River
(The Post Construction Shear Stud Project)

1-Unit = 42 tons -> Legal
2-Unit = 77 tons -> Legal
3-Unit = 82 tons -> Legal

+Class A Overload
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Definition of a Civil Engineer

Engineer (en-juh-nér) - Noun

1. One who solves problems that you didn’t know you had, using methods you don’t understand.

2. One who does precision guesswork based on unreliable data provided by those of questionable
knowledge.

3. One who get excited about things nobody else cares about.

* See also wizard, magician

Civil Engineer (sivil en-juh-nér) -Noun

1. Someone who designs and builds stuff based on assumptions that make no sense at all but
somehow work.
2. Like a regular engineer only way cooler.

» See also sorcerer, awesome, exceptional

CIVIL ENGINEERS

~ 4
SEASESS-

What my friends What my mom thinks | do. What society thinks | do.
think | do.

What construction What | think | do.

; What | really do.
contractors think | do. y
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* Engineer -

1. One who solves problems that
you didn’t know you had, using
methods you don’t understand.

2. One who does precision
guesswork based on unreliable
data provided by those of
questionable knowledge.

3. One who get excited about
things nobody else cares about.

Think outside
the BOX

* Civil Engineer -

1. Someone who designs and
builds stuff based on
assumptions that make no
sense at all but somehow work.

2. Like a regular engineer only
way cooler.

COUNTY ROAD 573 OVER THE STURGEON RIVER BRIDGE REHABILITATION
PROJECT, STRUCTURE 2194
In Dickinson County, Michigan
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County Road 573 over the Sturgeon River

* County Road 573 runs from the City of Norway to County Road 577
and 577 south into Menominee County.

* [t was the main road in the area, originally constructed prior to most
of the state and federal highways in the area.

* |t is a rural road with many farms along it.

* It is the logical route for the timber industry to get logs from the
interior of Dickinson County to US-2 and beyond.

* With the bridge load posted, all logging trucks, agricultural loads, etc.

are forced to travel through downtown Norway.
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County Road 573 over the Sturgeon River

* Highway Bridge 573 over the Sturgeon River was constructed in 1945.
* It is a single span, steel beam superstructure with a concrete deck.

* There are seven W30x108 beams spanning approximately 55 feet
supporting a 6 % - inch thick concrete deck.

* Minimal work since original construction

»Only project- 2001 guardrail upgrades and remove and replace the asphalt
surface as part of a roadway paving project
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MICHIGAN T OF ATION
BRIDGE ANALY3IS GUIDE

koad rating. This would inchude iems such as beam flange or wab section loss, deck
detaricraton, substructure unit section loss of being out of plumb.

In the final instance, & permi application may have been submittad for an overoad
wishicle to travel ower a particular bridge of safes of bridges alorg a proposed mute. i a
bridge has not been analyzed previously for this particular overicad, that task must be
completed before @ answer 10 the penmit sppication can be retumed

All load rafings should be performad based on the msult of & recent inspection of the
bridge and whem possible the design andior as-buill plans for the structum must be
reviewed

Michigan's Hoavy Trucks.

A oy fegture of Bridge Losd Ratings in Michigan is the inchusion of all Michigen loga
ib. Maxirnum total weights are not direcy controlled by Michigan Law, however, weights
e indirectly controlied by @ combination of maximum legal vehicle lengths, maxmum
logal ade loads and ade spacing The combined effsct of fiose Hems vields legal

TRUCKs thal can weigh as much 8s 154,000 15.] Individual ade loads and tandem axe
gty of Jegal T o spacing. but the overall maxmums are

Ve 8 va
lemiited 1o the federal limits for ade weights.

Whils it should be notd that a small parcentage of commercial vehicles in Michigan
operates al greater than the federal limit of 80,000 Ib, the concentration of these heavy
vahicles vanes widely tfvoughoul the state. Soma rural locations may rarsly soe @
vehicle greater than 80,000 Ib, whils other areas. such as near an aggregate pit or
manuiacturing faclity may experience frequent passage of heavy vehicles. As noted
above, Operatng Ratings are 0 be parformed with e inclusion of all Michigan legal
lads,

MICHIGAN DEPARTMENT OF TRANSPORTATION

BRIDGE ANALYSIS GUIDE
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MICHIGAN DEPARTMENT OF TRANSPORTATION
BRIDGE ANALYSIS GUIDE
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FIGURE 2.1
Michigan Lagal Viehiclkes
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BRIDGE ANALYSIS GUIDE

FIGURE 2.1 (Continued)
Michigan Legal Vehichs
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MICHIGAN DEPARTMENT OF TRANSPORTATION
BRIDGE ANALYSE GUIDE
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FIGURE 2.1 (Continued)
Michigan Legal Vehicks
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FIGURE 2.1 (Continued)
Michigan Legal Vehicks
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MICHIGAN DEPARTMENT OF TRANSPORTATION
BRIDGE ANALYSIES GUIDE
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FIGURE 2.1 (Continued)
Michigan Legal Vehicles
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MICHIGAN DEPARTMENT OF TRANSPORTATION
BRIDGE ANALYSIS GUIDE
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Project History

» After the 2014 bridge ratings, the question was asked why various
county bridges were load rated.

* Many had as the reason deteriorated girder, rotting wood abutments,
etc.

* But not CR 573 over the Sturgeon River. This bridge was different.
»No noticeable materials deficiency
» It was the design
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Project History

* The Dickinson County Road Commission saw it was just the shear studs missing,
and asked why can’t we add them and increase our load capacity?
»Why can’t we drill into the concrete add them?

* The road commission tried to get other opinions form consultants and others
on retrofitting in shear studs.

» Everyone said no, its not worth it. Tear down the bridge and rebuild it. Then you will have
the load capacity to carry the log trucks

* But putting the numbers to it a new bridge was expensive.

»Seemed like drilling in some studs would be cheaper. Also, a new bridge would need lots of
permitting. There was a discussion the adding studs might be able to be a maintenance
thing and not need all the permitting as not changing the weir flow, bottom cord
elevation, waterway opening, or anything.

2/8/2023
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Project History

* In 2016, OHM came on board in support
of the project

»They saw this a something new and
innovative.

* Funding was secured in 2018 (critical bridge)
* Bids were taken on 6/4/2021
» And

»>NO BIDS!!!!
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Project History

* Of course, we wanted to bid it again.
* It is unethical to bid the same thing twice
* Nothing to change the in the project. The only idea was adding some roadwork.
»but estimates were over budget so adding more work was a no.

* In the same letting we had another bridge project —CR 577 over Sturgeon
River
* Catch was it was done with a different consultant- Coleman Engineering.
* Only 1 bid which was 122.16% over the estimate on this bridge.
»Didn’t want to rebid that as fear prices would only go up.

* The idea was floated to combine the 2 bridges into a single bid.
* Surprisingly, everyone agreed to do this
* On February 4, 2022, the combined project had a bid opening.
»This time 2 bids and the project went forward

2/8/2023
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Conclusions

* Post construction shear studs is a way to improve load rating in select
bridges.
» Load rating went from 42 ton (1 unit), 50 ton (2 unit), 57 ton (3 unit) to
42 ton, 77 ton, 82 ton and allow Class A overload

Conclusions

* Post construction shear studs was far less expensive than a new
bridge.
» Actual project cost $604,592.50 ($407,505.90 structure, $196,966.60 road)

> Project also included some deep and shallow deck patching, remove and replace asphalt
wearing surface with membrane, some structure steel repairs, and some guardrail
repairs.

»New bridge estimate at time of grant application (2017) was $956,000
»Using current pricing (2022) new bridge estimate is $1,428,934 ($1.4 million)
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* We would like to tank our partners in making this happen
»OHM Advisors, Coleman Engineering, Hebert Construction and MDOT
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HEBERT

CONSTRUCTION CO.

HEBERT

CONSTRUCTION CO.

IRON RIVER. MBCHIGAN IRON RIVER, MICHIGAN

Questions?

Lance Malburg, P.E.

Engineer
HE H PROJECT MANAGER
E-Mail: Lance@Dicknsoncrc.com D (906) 696-7137 C (906) 370-9263 O (906) 482-0535

Dickinson County Road Commission zane.hyrkas@ohm-advisors.com | OHM-Advisors.com
Main: (906) 774-1588 o H M

Engineering: (906) 774-1162 Advancing Communities
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