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Outstanding Univers_i’ryq Student in

Transportation Awardy
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Jingnqn Zhao Rutgers University

Impact of Freight on Highway Infrastructure in New Jersey
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Research Implementation Award
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John H. Schuring New lJersey Institute of Technology
Robert Dresnack New Jersey Institute of Technology

Scour Evaluation Model Implementation Phase
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Performance of Cost-Effective Ultra-high-Performance Concrete (UHPC) for
Transportation Infrastructure

Weina Meng
Assistant Professor, Department of Civil, Environmental & Ocean Engineering

Po St e r Awq r d Advantages of UHPC Performance of Cost-Effective UHPC
+ Resilience Mechanical properties of developed UHPC Shrinkage and durability of developed UHPC

 Figh mechanical stiengrt + Normalized 1o the properties of the reference UNPC * Compared with the reference UMPC, the optimized UHPC have:
¢ Compresive stength [28 ) & 125 Wipa (18 k)

* The optimized UHPC mistures dernonstrate comparable or » Smalles utagenous ihrinkage
bettor machanical progerties = Better resing Mhawng durabity

 Tonslo srongth |18 daye]: 33 Mpa (1.2 et)
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* Sustainability + Compared with the commercial UHPC. the optimized UHPC have:
» Lo ecyoscost 1) 50% lower . 2) 5% lowsr cast per ar 3)70% lowsr ahirinksge, and 4) batter durabiity.

» Boslent durabity
Further Development of Cost-Effective UHPC

1. Improve UHPC by internal curing 2.Improve UHPC by rheclogy control

MU g conurets - m ol e

+ Fibers in UHPE can be contralied with:

force

(3) Functionlly-graded Composite for Bridge Deck
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+ The theology of UHPC can be sdjusted by sgding viscosity modified Layered cross saction

fiber distribution, 60l thus, best hexural properties

Strategies
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> Use ghohime b roducts
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[ 3. Improve UHPC using hybrid fibers 4.Improve UHPC using fiber-reinforced polymer (FRP)
 Bridge cracks at different length scales + Use glass FAP (GFAP) and carbon FRP {CFAP) grids (40%40 mm) | |+ Using highvolume SCMs and river sands can effectively reduce the

Daveloped UHPC

- cost of UHPC. For the 28 compressive. strength, the optimized
UHBC mistures schieved 120-125 MP3 undier standard curing

- Unit cost for optimized mixtures: 3.7-4.7 SmY/MPa.

- The optimum ightweight z2nd content in the UHPC iz 25% for
increzred mechanical properties and reduced shrinkage

- ts Fber content of 2% the optimal plastic viscasity of the mortar is
5323 Pars for ogtimized fiser distribution an flexural properies

- Using ybrid steel flaers in UHPC increased the flexurs! strength by
Pt 25%, and redueza the autogenoes shrinkage By 40%.

- The wse of FRP grids can increase the fiexural strength of UHPC
Banes by up to 100%.

- The propsscd UHPC can be used to produce stay-in-place farmwark
For bricge pier witra~thin overiays for pavement, and compazie
slab for bridge deck.

£ 2 RN
< ! o :

Hoskod end (W)

M;ih\ll ML =

Weina Meng Stevens Institute of Technology

Design and Performance of Cost-Effective Ultra-High-Performance Concrete (UHPC) for
Transportation Infrastructure
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Build A Better Mousetrap

Certificate of Recognition

B SRS R . W

RIChC] rd Shaw NJpoT
Treating Truck Cab Floors




Build A Better Mousetrap
Certificate of Recognition

Don Borer NJpOT

Pintle Hook Fork Attachment
‘V. N\




Build A Better Mousetrap Award

e

Crew 333 nNJpoOT

The Roncovitz Post Pusher and Puller
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