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PROJECT OBJECTIVE

Develop recommended revisions to the
AASHTO LRFD Bridge Design Specifications
providing the safe and economic use of high-
strength steel reinforcement in structural
concrete members
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PROJECT WORK PLAN

Material testing and characterizations, analytical
studies, component testing, and full-scale
member testing

Investigate strength and service behavior and
detailing of high-strength reinforced member
design
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1. Material Testing & Characterization
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2. Experimental Eval

uation of Bond

Behavior of High-Strength Reinforcement
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2. Experimental Evaluation of Bond
Behavior of High-Strength Reinforcement

Schematics of Full-Scale Splice Beam Tests
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3. Analytical and Experimental Evaluation
of Flexural Resistance and Behavior

Consider multiple methods to analyze flexural

resistance
American Concrete Institute (ACI 318-05) method
Ramberg-Osgood model
Fiber Analysis using XTRACT

Evaluate tension-controlled and compression-

controlled strain limits for A 1035

Examine existing design examples replacing
A615 steel with A1035 steel
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3. Analytical and Experimental Evaluation
of Flexural Resistance and Behavior

Elevation View of Test Specimens
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4. Analytical and Experimental Evaluation
of Shear and Torsion Resistance and
Behavior

¥ Response-2000 - beam-1 a 1035

File Define Loads Solve View Options Help

wleelm) ] s el

pren
iy
pita

=

Geometric Properties
©! Response-2000 - beam-1 a 1035
Gross Cone. Trans (n=5.80) File Define Loads Solve View Options Help
e8] T o sl Sl 7
Area (in2) 240.0 2625 : ‘E' E'| E == K|H| J ‘ | J
Member Crack Diagram
Inertia (in™) 115200 13164.5 Pushover -
¥ (in) 12.0 128 0.033
¥y (i) 12.0 1.2
S, (in¥ G500 10512 Auto Range 0.014
- 0.003 0.025
3y (in%) 960.0 11718
Control : M-V
) 1856 Curvature Distribution Shear Strain Distribution
Crack Spacing 240.0
" £ 4.20
2w dist +0.1 dp /P @ 200.0 =
& £ 350
Loading (MY + diN,di,dV}) g 1ol £ 280
= 1200 £ 210
00,0000 +00,17 1.0 z w 1 a0
Eg 3
L 400 (5 E;E
Concrete Rebar &1
f'= 10000 psi fu= 183 ksl -UU ] 50 50 o 1 20 30 40 50 B
9 engtt diony mlrmber i Length along Merrber G
Deflection Load-Max Deflection
a=041in - 0 10 0 30 40 50 a0
= 355 psi (auto) f= 124 0.0 _. 300
~ — 2 250
g,'=252ms g = E = a0
S a2 @
= S 150
o 03 w
Cross Sectian T 5 100
o 04 2 sn
L L]
05 0n
0.0 0.1 0.2 0.3 0.4 0.5
Length along Member (in) Maximum Deflection i}
Y1069 kips Dy : 056 in D 0.046 in

e 2000

espons

S TTTCTT IT TRAACT

of High-Strength Reinforcement In
Reinforced Concrete

10



4. Analytical and Experimental Evaluation
of Shear and Torsion Resistance and
Behavior
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(b) Second: Loading of the right end

Preliminary Specimen Detalls
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5. Analytical Evaluation of Confinement
and Column Resistance

Perform parametric studies to develop moment-
curvature & axial load-moment interaction

diagrams

Column Analysis Parameters

Design

Seismic Square, Seismic Spiral, Non-seismic Spiral

Steel Strength

120 ksi, 60 ks

Concrete Compressive Strength

5 ksi, 10 ksi, 15 ksi

Column Dimension

18", 24", 36", 48", 60"

Transverse Reinforcement

#3, #4, #5

To identify any unexpected behaviors of
columns reinforced with high-strength steel
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6. Experimental Evaluation of Fatigue

Performance of Members Reinforced with

High-Strength Reinforcement

Determine if current AASHTO Specs are
applicable to members with high-strength
reinforcement

Similar to flexural test set-up
Min. of 2 million fatigue cycles of loading

Beam will be loaded to failure to compare the
ultimate limit with previous tests and determine
the effects of fatigue loading
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7. Parametric Evaluation of Distribution of
Reinforcement for Control of Cracking

Parametric studies using several models will be
performed

Gergley and Lutz (1968)

Frosch (2001)

Gilbert (2008)
Determine whether it is possible to meet the current
width requirements for A1035 bars subjected to typical
service level loads

Establish service level stresses for which ASTM A1035
bars can meet crack width requirements

Determine a range of clear covers and crack widths for
which ASTM A1035 bars can be placed at practical
spacings
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8. Interface Shear Transfer - Shear
Friction

Determine If a yield stress greater than 60 ksi
can be used in design

| Shear Friction
Reinforcement
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Summary

The analytical studies will provide a better
understanding of the behavior of concrete members
reinforced high-strength steel.

Recommended revisions to the AASHTO
specifications will be made when necessary, and
preliminary design equations will be developed for
experimental tests where appropriate.

NCHRP Project Number 12-77 will provide analytical
and experimental testing results to make appropriate
revision recommendations to the AASHTO
specifications incorporating the safe and economic
use of high-strength steel reinforcement in structural
concrete members.
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