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Test Parameters

* |[ntotal, 127 tests were conducted.

« Parameters included:
— Bar Size: #8, #9, #10, #11
— Concrete Cover: 1.75 inch, 2.75 inch, 3.75 inch
— Bar Spacing: contact, 6 inch (center-to-center), 8.5 inch (center-to-center)
— Embedment Length: from 8 to 13 times the bar diameter (as required to achieve 75
Ksi)
— Splice Length: from 6 to 11 times the bar diameter (as required to achieve 75 ksi)
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Placement
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,’ Fiber Optic Sensing

», e Strain can be measured at 0.25-inch increments
e | along the length of the bar, including the portion
embedded in UHPC.
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Splitting

UHPC Modes of Fallure
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Bar Size #11 Side Cover 2.75"
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Required Embedment Length (M, D) in Terms of Bar Diameters

Bar Size
No. 8 No. 9 No. 10 No. 11
(Per FHWA)
1.75inch |8 9.8 11.7 12.9
§ 2.75inch - - 11.3
3|3.75inch |8 6.9 8.4 9.3

Required Splice Length (C) in Terms of Bar Diameters

Bar Size
No. 8 No. 9 No. 10 No. 11
(Per FHWA)
1.75inch |6 7.3 9.7 11.1
§ 2.75 inch - - 9.7
3|3.75inch |6 5 6.6 7.3
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—Strength 14 ksi

—Bar Stress 75 ksi

Non-contact Splice, Random Fibers
Contact Splice, Random Fibers
Non-contact Splice, Aligned Fibers
Contact Splice, Aligned Fibers
—Linear (Aligned Fibers Trendline)
—Linear (Random Fibers Trendline)
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Random vs. Oriented Fibers
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Strain in bar (microstrain)
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Applied Load on Bar (kips)

0 2000 4000 6000 8000 10000 12000

Strain Observed at Sensor (microstrain)

Load vs. Strain at 1-inch Increments Along Bar
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U — Load vs. Strain for
3 3 Reinforcing Bar at Multiple
: ; Embedment Depths
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Theory of Splice Mechanism

THE WORLD’S GATHERING PLACE FOR ADVANCING CONCRETE

-
(@ci* cONCRETE 5
CONVENTION



=
N

T c
1.2 = 0'2756
c f:
S 1
o
N
©
f,d, 8°°
4] m ——Marchand et al. Curve
f,d § 0.6 e Experimental Results
¢ = ——95% Confidence
€ 0.4
(@]
Z
0.2
0
0 1 2 3
Normalized Cover ¢c
dp

Normalized Bond Strength vs. Normalized Cover Gon
THE WORLD’S GATHERING PLACE FOR ADVANCING CONCRETE acl — CONCRETE
CONVENTION




g(x)
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Any Questions?
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