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= ° HPC Precast Concrete Decks

* UHPC Connections
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- » ODOT Demonstration Project
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s Abrasion Resistant HPC Deck Concrete
— Studded Tire Rutting

* Oregon State University Research
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- » Precasting vs. Casting-In-Place
— Curing
— Cracking

—
- e
o



Ultr'mPerformance Concrete (UHRPE)

UHPC Characteristics:

* Advanced cementitious material
High strength, high stiffness
Exceptional durability

Internal steel fiber reinforcement
Self-consolidating

UHPC Properties:

Compressive Strength

— 18 to 35 ksi (Controlled Environment — Lab or PC Plant)
— 16.5 to 19 ksi (Field Curing)

Modulus of Elasticity — 6200 to 8000 ksi

Creep Coefficient — 0.3 t0 0.8

Sustained Tensile Capacity — 0.9 to 1.5 ksi

Freeze/Thaw Resistance — RDM > 95%
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Ref.: Ben Graybeal, Et. Al. @ FHWA



Blinenldigh, Performance Concrete

Tvmcal Composition of UHPC Material —Amount % by Weight
£ Portland Cement 1200 Ib/yd3 28.5
| Silica Fume 390 Ib/yd? 9.3
_ - Ground Quartz 355 Ib/yd3 8.5

- Fine Sand 1720 Ib/yd? 41.0

~ Steel Fibers 263 Ib/yd?3 6.3

= Superplasticizer 51 Ib/yd? 1.2
-~ Water 218 Ib/yd?3 Wi

Ref.: Ben Graybeal, Et. Al. @ FHWA



UHPC On SitetMixing

Ref.: Photos Courtesy of Vic Perry, Et. Al. @ Lafarge
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o' Precast Prestressed Concrete Girders
— No traditional shear reinforcement

s Precast Concrete Deck Panels
o' Fleld-Cast Joints and Connections
s Columns

o' [Fascia Panels, Architectural Treatments
— Reduced thickness and dead load

® QOverlays

* Bridge Repair and Retrofit
— Regain or add strength with reduced development lengths
— |Improved bridge rail connections to existing decks

ansportation Applications:
e - .}5#



. Highway Bridges
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n—qgirders

» Jakway Bridge —
Buchanan County, lowa

VDOT BT45 — no shear

: stirrups
Rt. 624 Cat Point Bridge
(FHWA 9th-span)
Richmond County, Virginia

Ref.: Photos Courtesy of Ben Graybeal, Et. Al. @ FHWA 8
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Ref.: Photo Courtesy of Ben Graybeal, Et. Al. @ FHWA 9
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= Igﬁhainced Durability « Simplified Construction

» Greater Resilience e Accelerated Construction
e Minimum Development Lengths e Reduced Cure Time
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P ecaé?f"r‘e“stressed Concrete DeckePanels
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S BYecast Prestressed HPC

oncreterbeck PanelNpetans
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Girder Girder Girder Girder

31°-9"(along skew)

PRECAST DECK PANEL REINFORCEMENT PLAN
Scale: o= 1°-0”



PDEeckPanellto GirderConnection

-#5 bars at each shear blockout I":"I 3b" [ 30
ifor precast concrete beams
| «j | % | |
Edge of haunch —| _¢
\'\J —|— | I l l” I
| | | /—|—— 2= 1%" max., yp.
Edge of BT90 top flange —//’| | | |
| | % —+te | -
| | | | o

Shear blockout, /
see detail this sheet

PLAN SHEAR BLOCKOUT DETAIL
NOT TO SCALE

Extend 4-#5 bars without hook 1°-2” above top of
precast girder and 3°-0” min. embedment into girder.
Field bend 6” min. 90 deg hook as shown after
deck panel has been placed to final position.

$

Fill void and haunch with UHPC Concrere\

Precast concrete deck

panel, typ. A\
\} 12— \ >
\

f A Notes:
5;'.0:0'3 oam_ baclf'er (Od‘ Temporary midspan diaphragms not required if permanent
ickness varies 1 min. 2-0" UHPC haunch diaphragms are used.

Provide roughened /

surface @ haunches. Provide temporary bracing from top flange to top

flange at midspan until permanent diaphragms are installed.
BT90

Provide inserts or other connection devices. Do not use girder
reinforcement as part of temporary bracing connections.

ELEVATION Transport and place precast members in accordance
= AWON with Section 00550.49 of the Standard Specifications
for Highway Construction.

For BT90 Girder general details, see dwg. 85693

SCALE WARNINC Provide Evazote compressible foam backer Rod or
" approved equal per UHPC manufacterer’s recommendation.

f U r n’t
méasflf'g eo_r?éJ :‘n‘{:%esrhen Install Evazote Backer Rod to form a tight seal between girder

drawing is nol to scale and precast panels to accomodate girder camber.
Extg. structure #00700
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Ref.: Video Courtesy of Ben Graybeal, Et. Al. @ FHWA 14




Ref.: Photos Courtesy of Ben Graybeal, Et. Al. @ FHWA
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SPECcIfications:

* Slump Elew Test
— Vini-slump cone
— Elow 7" to) 10"
* Compressive Strength
— 3" x 6” Cylinders
— Ends cut and machined to < 0.5°
— Field Strength Reguirements
— * 14,000 psi @ 14-days
= * 17,000 psi @ 28-days
* Mix Design
— ODOT Std Spec 02001.33
— Recommend 02001.33(b) (Standard Deviation Formula)

e Manufacturer's Recommendations

R
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' :Bridge Construction (ABC) =
efits,ofi Precast. De —
& UHPC Cennections:
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Time Saving Features:

* Precast Prestressed Deck vs. Traditional
Cast-in-Place Deck

= * Steel Midspan Diaphragms

— * UHPC Connections
* — Cure time

* Cost Considerations
— Additienal expenses
— Savings
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'Buy America Clause — Waiver
'8! Currently no design codes
’.r:. = ¢ Talk to FHWA and other State DOT’s when
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- considering new or experimental designs
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* Reliance on Supplier Recommendations
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Burnt River & UPRR Bridge No. 21252
Huntington. Highway #449 (US 30) @ MP 2.75
Baker County, Oregon
T.14 5., R. 44 E., Section 2, W. M.

Burnt River & UPRR
Bridge No. 21252
. (Existing Bridge #00700)

i
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ExIsting Structure & Site Conditions,
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 Graybeal, Ph.D., P.E. i

Structural Concrete Research Vice President, GM Ductal
 Prog. Mgr. Development

Federal Highway Administration Lafarge North America

202_-49_3-3122 403-292-9423
~ benjamin.graybeal@dot.gov

vic.perry@lafarge-na.com
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