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Research Funding

O Seed funding received from IHRB for a high-
risk, high-reward project that can lead to
substantive advancements in highway
transportation
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Objectives

O Demonstrate the potential use of UHPC in
geotechnical applications

O Evaluate the behavior of UHPC piles using
large-scale tests and analytical procedures



Motivation

O0Grand Challenges issued by AASHTO 2005:

m Extending service life of bridges to 75 years with minimal
maintenance

m Optimizing structural systems using new materials

O Piles made of conventional materials have suffered
damage




Why UHPC?

Compressive Strength 26-30 ksi 12-18 ksi 4-8 ksi
Tensile Strength 1.7 ksi 0.8-0.9 ksi 0.3-0.7 ksi
Elastic Modulus 8000 ksi 4800-6400 ksi 3600-5100 ksi
Durability Up to 400x lower Up to 700x lower
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Tasks

0 Conduct a literature review on the use of UHPC in super- and any
sub-structural systems related to transportation structures in the
United States and abroad

Design of UHPC pile section

Conduct comparative driveability study for UHPC and other piles
Conduct laboratory tests on UHPC pile elements

Conduct dynamic tests (PDA/CAPWAP) on UHPC and steel piles
Perform large-scale vertical and lateral load tests on UHPC piles
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Pile Section Shapes Considered
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Final Section Properties
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Steel HP 10 x 57 UHPC Tapered H-Shape

STEEL HF 10X57

Area 16.8 in? 56.8 in?
Weight/ft 57.21b 61.11b
Moment of Inertia 294 in? 795 in?

Stiffness Term (E-I) 8.53%10° kip-in? 6.36x10° kip-in?



Strain Gauges
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Laboratory Testing
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Field Investigation: US63 Oskaloosa, IA

i Union Pacific
! Railroad

Test Pile Location
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US 63 Bridge
(Under Construction)

Access Road
to South Pier



Site Soil Profile

SPT Blow Count (blows/ft) Tip Resistance, q. (ton/ft2) Friction, fs (ton/ft2) Friction Ratio, F, (%) Soil Classification Undrained Shear Strength, s, (psi)
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Field Testing Plan

Reaction Pile Reaction Pile
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Driving of UHPC and Steel Piles

. PDA Accelerometer




Driving Logs
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ical Load Tests

Vert




Load-Displacement Relationship
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Load Transfer

Vertical Load (kN)

Load (kN)
—e— 1837
...... v 2078
——m-— 2344
— O—- 2617
—A— - 2020
— & — 3137
— © — 3452
5 £ | —— 3695
z Z ...... 0 396.6
o o | ——C-— 4257
8 S| —a - a53
—G— - 4773
— @ — 5027
— v — 529.2
—@— 55438
...... ‘ 6166
——A—— 7003
— @~ 790.0
10 T T T T T T T T T T T O_ 8767

0O 20 40 60 80 100 120 140 160 180 200 220
Vertical Load (Kips)



Lateral Load Test
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UHPC Pile Lateral Load-Displacement

Lateral Displacement (in.)
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UHPC Pile Lateral Load-Displacement

Strain (ue)
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Questions




