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Ultra-High Performance Concrete Connections

for Prefabricated Bridge Elements
May 24, 2022

IMPLEMENTATION OF UHPC:
PROJECTS, FUTURE PLANS, AND
INTERACTIVE DISCUSSION

|
* @& OKLAHOMA
?‘_( Tr§15portation




Project Location: SH1 over Eufaula Dam East of Eufaula, OK

SH71 overLake
EufaulaDam
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The old bridge was
showing signs of
distress. The decision
was made to replace.

Note repairs by ODOT
Maintenancec
District 1




The Corps of Engineers Decided to replace the

55 Ay Coros of Enaineens bridge and use UHPC to connect full depth
e precast deck elements for the bridge structure
Melntoeh Gounty. OKlahoma over Lake Eufaula Dam.

Presentation:

1. UHPQ; Material Properties
2. Plan Drawings

3. Photos

4. Conclusim




The presentation at th&DE3 meeting in St. Louis was givenbBynjamin

» Improved Long-Term Performance. Field casting

<
of UHPC connections between prefabricated ) B eerman

components results in a strong connection that
provides better long-term performance.

=+ Advantagesof Ultra High Performance Concrete (UHP!
/ 4 . A CompressiveStrengthsgreater than 21,700 psi.

' 7 A Postcracking tensile strength greater than 720 psi.
S A Water-to-cementitious materials ratio less than 0.25
A UHPC has a discontinuous pore structure that redus

Technical advancements and policy developments
related to UHPC further support agency-owners wha

roufinely make use of prefabiicated bridge elements. IIqUId IngreSS’ Slgnlflcantly enhanCIng durablllty

Domestic production of the steel fiber reinforcement .

i b in 2013 and i ted
:Jrfgzrotrj?jfnorigggé:cies tl’?c?t o|rseei)r(1‘t)eer(;s?edhi)n%2:\r§‘; CO m p are d to CO nve n tl O n aI CO n C rete .
UHPC, but were previously hindered by Buy American b

A Makes short splices feasible.

New York is leading the way, with more than

two dozen bridges constructed using UHPC for
prefabricated bridge elements. Other states that
have used UHPC for bridge-related applications
include lowa, Oregon, Montana and New Jersey.




Key to UHPC is the Steel Fibers:
Typical Length0.50 inches
TypicalDiameter:0.008 inches.
TensileStrength290ksi.

HPC Disadvantages:
~Ibersmust be handled carefully

~Ibersmake mixing more difficult
~ormsmust be water tight

Must obtain 14 ksito opento traffic
Contractorsnot familiar with this

material

P > >

Domestic production of this type
of fiber is available for projects
that must adhere to theBuy
Americaprovisions of Federal law.
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Note that equipment below the bridge structure
required a two girder desiggH w¥ [/ £ S NJ w2l Rg |

TOTAL BRIDGE DECK WIDTH = 375k~

- CLEAR BRIDGE WIDTH (INCL, ROADWAY CURRES) = 340"
20" TRAFFICLAME =12=D"  THAFFIC LAME=12=0" 20"

_—SFE NOTE 2

i |
1 II“- L REEFER TO SHEETS S=108,
UTILITY LIME _‘f S-107, 5-108 & 51009 FOR
R DET TX46 PRESTRESSED
D E"F;EETE{T AlLS . CONCRETE GIRDER DETAILS
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2" SILICA FUME OVERLAY

TOP OF FINDISHED
DECK @ FACE OF US
CURB EL, XXX XX

......

................

{

1-2" PRECAST

PANEL

.

HSODARKSNI QLI OA

ROADWAY & GUARDRAIL
CURB SAWED & SEALED
CONTRACTION JOINT DETAIL

TOP OF FINISHED
DECK @ FACE OF DS
CURB EL, XXX XX

-

-------------

G-a "

13" NOMINAL HAUNCH

REFER TO DECK PANEL
REINFORCING SHEETS

S-1

24'0"

A

11 THRU S=129

G=8%"

DECK CAMBER DETAIL
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GIRDER DIMENSIONS AND NON-COMPOSITE SECTION PROPERTIES
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Castin-place sidewalk/curb section

________

En = Typical 14” Full Depth Precast Panel
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PrecastPanelshownin Gray
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Panel Connection Using UHPC

CONTINUOUS TOP FORM WITH 1/4" OVERFILL

“YrBAR TYP
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Gantry Crane runs on track
shown below.
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Gantry Crane
Used to place panels




Support for Gantry

Gantry Running on Track
05/18/2021




Panels in place on beams

‘l

Precast panel being swung
INto position using gantry
crane.




Contractor: Mobley out of Arkansas

Looking ©
note stee

Studs wil

" v b
b @@t: SN i T L‘-:-.d 2042

pasans

own on the prestress beam
plate on the top of the beam.
be welded to the steel plate.




UHPC Placement shown was for the
Mock-up bridge. Night pours were
required for the UHPC placement on
the actual bridge due to the
temperatures during the hot summer
days.

Lessons learned on the Moakp bridge
greatly reduced the problems
encountered on the actual bridge
placement.

Mock-up Bridge
PhotoProvided by OU
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’,zmr Note ¢ Joints doNOTLeak.
UHPGmnakesfor very durable
construction

¥ % LRl

Actual Bridge
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Side View of PCB
09/15/2021

Mockup Bridgec
Looking up from the | sdiiocy
bottom of the panels. % F PO k
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L Foam placement
RN v la
L ISE= {0 seal joints form

0 UHPC placement
= . Dints formwork
. was tested for
watertightness
by filling joints
with water In
advance
of the UHPC

placement.




Note foam In
bottom of
. joint to keep
| UHPC from
leaking out

0574187202

Joint Opening prior to placing

the UHPQ; note the non
contact splice bars




Ductal® JS1000 - sacks
premixed in pre-weighed
supersacks of 2400 Ibs. Steel
fibers 2% by volume, and a
high range water reducing
admixture (HRWR). +/-25%
of the required mixing water
was added as ice since the
ambient temperature that day
was in excess of 80 °F.




Mixing UHPC Each

batch was approximately
0.66 yd3 in volume.

52572081

Ice was required to control temperatures




Problems:

A Steel Fiber blocked UHPC from going
down into the mixer due to the small
openings in the grates.

AFix i Manually stir fibers.

Alncreased time for mixing slowed down

the placement process which decreased

the workability of the material already In
the joints.

A Quality was maintained by measuring flow
and temperature Measurements were
madebyt he UHPC manuf act
representative after each batch.




UHPC Flowing down the joint.
It runs like molasses.

Placing UHPC to connect precast

panels. > ! o
| W05/ 26/2021




e i 0 = % Note prior to placement of UHPC,
TSt B adzNF I OSa Ydzad 06 S
| wirdt 7 AN [ GdzNF GSR 5NEEO®
challenge on a hot windy day.

05/26/2021

UHPC Flowing under panel and into
openings for studs.
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Hand pump
sprayer was
identified as a
better alternative
to the water hose
sprayer to keep
surfaces SSD.




UHPC must be top
formed to prevent
It from running

out on the bridge
deck.




Forms must be water

tight, oth

erwise UHPC

will run out and it is
very expensive.
Contractor must have

a plan in
leaks. A

place to seal
| forms must

be tested with water

for leaks

orior to

placement of UHPC.
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"~ _ The leak issues

o SRR »4 were resolved by
s ¥es the contractor

e anplying
additional spray

foam and
formwork bracing
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Photos provided by OU










