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Understanding UHPC Shear Behavior
with the Universal Element Tester (UET) at UH

UET North Side UET South Side
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Test Setup of Panels
Shear Testing Procedure using UET
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UHPC Panel Shear Test Program

Considering

Axial Effects

Shear Tests on UHPC panels

1. Panel 1: Pure Shear

2. Panel 2: Shear + Compression at 5% of f
3. Panel 3: Shear + Compression at 10% of f,
4. Panel 4: Shear + Tension at 35% of f;
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AXxial Effects in Structural Elements

Tensile and compressive
loads applied by UET

Application of axial effects using the UET

Tested element
The axial effects are in the UET

represented on the tested

Actual axial load on
the tested element
transformed from

prestressing

element in UET as
transformed loads from the

actual structural elements

Axial compression
due to prestressing
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UET Modification for UHPC Shear Tests
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Pure Shear Test Mechanism using UET
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Unreinforced UHPC Panel Casting at UH Structural Lab

W SP L AB STRUCTURAL PERFORMANCE AND |UNIVERSITYof HOUSTON %
F I FLUID-STRUCTURE INTERACTION LAB N CO



Reinforced UHPC Panel Casting at UH Structural Lab
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UHPC Panel Casting at UH Structural Lab
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UHPC Material Tests
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UHPC Panel Ready to Test
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Panel#2 - Test Results

AL

South Side

Shear stress vs strain

= ].6 T T
Shear +
12 - 5% Compression -
“'Q X :
: p ,
7 £08: 1 Mt |
7} 1 LY
! :«: I
‘ 704, ]
| [
L e g ' Strength = 8.7 MPa [1.26 ksi]
Ay ——ti e 0 ‘ ‘ :

0 0.002 0.004 0.006 0.008 0.01
Shear strain -, in./in.

Principal tensile stress vs strain

\/

— 1.6 I
2
g
212+
b
= (7)
-
708 e m T T T~
E l, ] ) h ~
— ~
,Eﬁ 04 1’ RS
[ ] -
g ~-a__
1 I .
m 0 L L 1 L
0 0.002 0.004 0.006 0.008 0.01

Principal Tensile strain ¢, in./in.

STRUCTURAL PERFORMANCE AND
FLUID-STRUCTURE INTERACTION LAB

#S7 LAB

CULLEN COLLEGE of ENGINEERING

UNIVERSITYof HOUSTON



Shear stress vs strain

' Shear +
35% Tension Load |

Panel#4 - Test Results.
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All Panel Test Results — No Rebars

Shear stress vs strain comparison
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Fiber Orientation - Sampling
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Fiber Orientation - Distribution
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Fiber Orientation - Distribution

Probability Density functions of Angle Distributions for all specimens
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Softened Membrane Model for UHPC (SMM-UHPC)
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Comparison with Test Data
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Summary

 Effective use of UET for combining shear with axial load effects

* The use of pre-compression appears to have a significant effect on
the shear behavior of UHPC (50% and nearly 100% increase with only

5% and 10% Axial Load Ratio in the Principal Compression Direction.

« Applying higher tensile forces (35% of f, ) reduced the shear strength
significantly (37% reduction)

« Evaluation of fiber alignment from various specimens showed ad

relatively random distribution with a tfendency for angles <45¢°.
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