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989-971-3525

Mostetler Road
Builtin 1930

Recon. In 1960
Span 24 feet

Rating 4

Poor Condition
Existing Steel Beams
Concrete Deck

Gravel Covered
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May 17, 2017

Journey begins

Thank you St. Clair County

L 2

ts

Ultra-High Performance Concrete
Connections for Prefabricated
Bridge Elemen

Workshop Agenda

May 17, 2017 Horatho Earle Learning Center — 7575 Crowner Dr., Dimondale, MI 48821

Tapic ;;::‘:' Start End
1 Welkcome and Introductions. 0 B00AM | B:20 AM
2 FHWA Every Day Counts Overview 0 B20AM | B:40 AM
] Introduction to UHPC 60 BAOAM | 9:40 AM
Break 15 40 AM | 9:55 AM
‘ Bridge C ion Lising oF L] 9:55 AM | 10:15 AM
s UHPC Connections: Structural Design a5 10:15 AM | 11:00 AM
UHPC Connections: Construction, inspection, and Testing 0 11:00 AM | 11:30 AM
Lunch 60 13:30 AM | 12:30PM
& :.ll:::'::lmnmluni: Construction, Inspection, and Testing 0 1230PM | 1:009M
T UHPC Connections: Special Provisions 30 1:00 PM 1:30 PM
. Examgles of Recent Projects with UHPC Connections 45 1LI0PM | Z:15PM
Break 15 ZASPM | 2:30PM
’ UHPC: Emenging Concepts Beyond Connections 45 230PM | 315PM
) | et i o e s
u Wrap-Up 5 4:10PM | 415 PM
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Field Application of
Nonproprietary Ultra-High-
Performance Concrete
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STEEL BEAM END REPAIR USING UHPC

STEEL TUB GIRDER PRECAST PANELS; UHPC JOINT

2/8/2023



LIMITED PRODUCTION
EXCESSIVE LABOR

Design and Construction of
UHPC-Based Bridge Preservation
and Repair Solutions
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The Party Is Just
Beginning
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Common Issues With Conventional Construction

* Concrete out of spec; Air/Slump

* Concrete trucks take too long to the site
* Bidwell issues

* Wind/Temperature/Evaporation

* Unexpected Rain

* Pump Truck issues

* Workmanship

* Labor/Night Conditions/Long Hours

* Late Nights/Long Hours

* Extended Periods of Construction Time
* Traffic Detours/Lane Closures/Delays
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How Many People Have Had
These Issues Or Similar Issues?
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* Insufficient Life Expectancy
* Labor Costs

* Material Costs

* Traffic Delay Costs

* Temporary Fix

*BUDGET

2/8/2023
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GRS
Abutments
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Recycled Glass
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Fun Fact;:

100 Beer Bottles/40 Ibs of Crushed Glass
4 Tons of Crushed Glass = 8,000 Ibs
8,000/40 =200 X 100

Approximately 20,000 Beer Bottles

Fun Fact #2:

Clare County
Produced the Bottles
in 2.5 Days™

>l<This Fact May Be Exaggerated
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*Prior to Bridge Construction the Real Work
was Being Done

*Work Started in January of 2022
*Steel Tub Girders from Valmont Steel
*Innovations due to Limited Building Capacity

2/8/2023
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Steel Tub Girders Formed
3 CYD of UHPC Per Beam
6 Beams Total

Moment of Truth
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Me Hoping The UHPC Mixes Properly
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Supplier:

Mix Identification:

Mix Design Strength (psi):
Project Required Strength (psi):
Design Bulk Density (pcf):

Superior Materials

88526.00 - UHPC - 13.9 Sack
24000 at age 28 days

24000

153.2

Design Water Cement Ratio (Ib/lb): 0.20

Sample Details

Date Sampled: Mar 3, 2022
Date Received: Mar 7, 2022
General Location:
Sample Location:

Placement #3
See General Location

Sampled By: James R. Brown

Sample No.:

Ticket No.: Truck No.:
Weather: Interior Placement

Yield. (ft?): Rel. Yield. (ft*):

Compressive Strength of Hydraulic Cement Mortar Cubes

Material Source Amount (per yd®) Moisture
Cement 1 (Ib) Portland Type | 653 N/A
Cement 2 (lb) GGBFS Grade 100 653 N/A
Fine Agg 1 (Ib) Silica Fume - ELkem 900W 327
Fine Agg 2 (Ib) Fine Sand 1 - F75 395
Fine Agg 3 (Ib) Fine Sand 2- F12 1580
Admix (0z) Sika HRWR 550 N/A
Water (lb) Potable 264 N/A
Specification:
Measured Specified
Slump (in): ASTMC143 95 7.00-12.00
Slump w/ plasticizer (in):
Air Temp (°F): 65
Concrete Temp (°F): ASTM C 1064 64
Air Content (%) ASTMC231 34
Bulk Density (pcf): ASTM C 138 153.2
Batch Size (yd®): 3.0 Time Batched: 10:22
Yd® Placed: Time Sampled: 11:09
Time Unloaded: 11:30 Time in Truck (mins): 68
ASTM C 109

Specimen ID Date Tested Age Width Length Maximum Load Fracture Compressive

(Days) (in) (in) (Ibf) Type | Remarks Strength (psi)
22-3060-1\1 03/10/22 7 2.00 2.00 104310 3 26080
22-3060-1\2 03/10/22 7 2.00 2.00 102660 3 25670
22-3060-1\3 03/10/22 7 2.00 2.00 101740 3 25440
22-3060-1\4 03/31/22 28

2/8/2023
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ST. CLAIR COUNTY ROAD COMMISSION
SPECIAL PROVISION
FOR
Conc, Ultra High Performance
5t Clair County: JOW Page 1643 11162022

a This work consists. of using Utra High Cancrete (UHPC) for pre
casting of deck panels. i vith the ifications, except
a5 medied harain

The concrete méxture must contain tha following materials. per cubic yard, Baiow

n for one inel or 3.2 cyd batch:
Portand Type | 2088
Sing Comant 2089
Sitca Sand
Fire Sand' 1281
Coarse Sand® 5046
Sitca Fume 1043
Water 845
Water Reducer! 128
Stowl Fiers® 536
Defoamer* 2

US Sica F75/ Short Mountain Sica Fine

g Sica F‘ﬂJSl‘I!lI Mountain Sikca II?DSM(M)
Sk Ve

AHigh rarge water —mu appied at e rate of 21,6 oziowt
'rhnmummm1 5% by velume:

SEucon A Out

Stoel fibers = Stesl fibers must be straight with a smocth surface and confom to ASTM AB20,
Type | fibers. They must have a diamater of .008 in and length batwoen 0.5 in and 075 in, both
with a 5% tok and a mi rigth of 410 ksi.

High Range Water Reducer - uso Sikn ViscoCrote-2100. No substitutions ore parmitiod without
written approval of the Engineer,

. Equipment. Miers with 5.0 cyd minimum capacity must be used. Pumping UHPC is not
permitted.
d. Pre-Pour Meeting. Prior 1o the intial placansent of the UHPC, the Contractes st afrange

for an ansito meating with the El'q o ]

®  Construction.

5t. Clair County: JOW 2ol3 1M1ez022

2. Temperature Limitations. Do net pla to
40 degrees F, nor above 90 degrees F. The top surface of the concrete must be
covered with insulating blankets, having a minimum R Value as specified in Table
T06-1 of the Standard Specifications for Construction, when the air lemperature is
below 60 degrees F. Insulating blanksts
803.07.C of the Le:
in place for a minimum ?amrm.

w

. Mixing Protocaol. The fallewing mixing protocol must ba followad:
A, Mix silica fume and all sikca sand together for at keast 25 minutes.

B. Addtype | cement and slag cement. Mix together for at least ancther 25
minutes. Do not allow material to cake on the side of the mixer.

©. Add water and HRWR gradually to the mixture and mix until mixture becomes.
fhuid, appreaimately 20 minutes, If the air temperature during the time of pour
exceods B0 dogrees F, pmmdu enough ico ta lowar the watar temporature ta

! ice and water shall not exceed

bl”l“wmh&cwnh table,

. Parform tha slump flow test 5 of this special provisian.
If the shump fiow is betwaen 7 and 12 inchas, acd the steel fibers into the mix.
Do net incarporate any UHPC into the projoct with slump flow utside the stated
range. Fibers shall not be added until the on board flow meter in the redi-mix
truck indicates +/- 1100,

E. Add k aind mix for

Forms, The forms must be water ngm and coated 1o prevent nbu.pnon of water,
The formwerk the hydraulic pr fthe mi

Quality Contrel. Submit & copy of a8 quality contral records to the Enginoer within
43 hours after the date of concrate placement covered by e recard.

UMIMHN&NMMNMNMDMIM“&!MMMUHFC Cenduellln

‘withaut moving of i "“" m-rumhram hh:hl\
the QC records. Thealumn Mmuﬂb&mﬁnhm»ﬂud?w 12in. Do not
incorporate UHPC into the project with shump flow outside the stated range.

& Gmpuislaﬂ Testing Requirements, Make thiee sets of compressive strength
test samples for each day of placemort. Each sot consists of theoo 2¢2 Inch
cubes. All test samplos must be cured using the same mathed of curing as
cutlined in the guality contral plan. The compresshi strength tests must be
on a minimum of three 2x2 inch cube samples according to ASTM C109.

‘Other samples can be cast and tested with prior approval of the Engineer.

1. Storage. Assure the propar s%rage of cortbuent matariats, ibers, and addtives 7. Guring. Do Th urface
s 1o inst mmdmwbmllppw:ubmbonmmNih mnpthnllhwlhlhpmlﬂl
posure o ind loss of physical be appled immediately aRer casting,
COUNTY

Clare County Road Commission Seeks
Higher Performance at Lower Cost
with Open-Recipe UHPC Formula

e Coul g, cone
ﬂm}:'v(—uuw-\‘d i v
the

“UHPC is sllIIr ore
expensive than regular

but if you

e effect over
qu. time of a bridge,
then the cost becomes

very competitive.”
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What Is Next?
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Concluding Remarks

Replacement

Total Cost ($)

Major
Maintenance

Short-Term breakeven point

 UHPC

Long-Term Savings

Time (Years)

100

Fig. 5: Schematic dingram of life-cycle cost of UHPC and regular

concrete
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Check please!

Questions?

1 will not ask dumb questions
I will not ask dumbs questions
1 will not ask dumb questions
1 will not ask dumb questions
I will not ask dumlbs questions
1 will not ask dumb questions

I will not ask dumbe questions
I will not ask dumbs questions
1T will not ask dumb questions
I will not ask dumls questions g
T will not ask dumbs q«;esh’om‘\ .

2/8/2023
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Thank You

TEG Engineering

Todd Stelma
Valmont Steel

Guy Nelson
Central Concrete

Larry Phillipini
Superior Concrete

Kevin Gamble
University of Michigan

Sherif El-Tawil
St. Clair County

Bill Hazelton, Mike Clark
MDOT

John Belcher
Clare County Road Commission

Entire Crew

COMMISSION

Dewayne Rogers

Managing Director

manager@clarecrc.com

989-971-3525
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