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Possible Anchorage Methods of SC Wall to Basemat PURDUE
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Connecting
member
i~ (lie bar, efc.)

reinforcing bar

. or bolt)

Base |
plate

a) Embedding the plates b) Using anchors c) Using dowel bars
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Connection Design Philosophy
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Transfers the individual Developing significant overstrength
expected strengths of the weaker with respectto the design forces (200% g
of the two connected parts of the seismic loads, 100% of the non- sm"rl'za

seismic loads, etc.)
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Tests on SC Walls (Full-Strength)

In-plane tests

Parameters:

* Aspect ratio (Height/Length)
« Shear stud or tie bar spacing
« Wall thickness

« Steel and concrete material properties
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Tests on SC Walls (Full-Strength) PURDUE
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Full strength connection

 The specimens developed the expected lateral load capacities (Both
Out-of-plane and In-plane)

» The anchors remained in the elastic range up to the peak load

» Walls exhibited significant inelastic deformations

specimens where inelastic
deformations are concentrated
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Tests on SC Walls (Full-Strength)
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 Benchmarking of FEMs (Ls-Dyna & Abaqus)
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Tests on SC Walls (Full-Strength)

Calculating the inplane capacity (analyses)

« Parametric studies for different aspect and wall thicknesses

Drift ratio (%)
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Direct Shear Tests

Direct shear tests of basemat anchorage rebar-coupler system

« Parametric studies for different aspect and wall thicknesses

Baseplate
o Concrete
Post-tensioning Block
Aparatus
Rebar
Anchors

Actuator

Direct shear tests of
1)  Two #11 rebars

i) One#18 rebar
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Direct Shear Tests PURDUE
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Tests on SC Walls (Overstrength Connection)

Stud Connecting
member

* SC behavior

» Reinforced concrete behavior
* In-between behavior

« Controlling the failure location

N

* Friction based capacity

*Frric = L X Arep X fyrep

* Higher strength compared
to RC/SC behavior
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Tests on SC Walls (Overstrength Connection)

5ft,

................

Shear studg_
|

5ft,

At

Tie-bars <«

Foundation
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Tests on SC Walls (Overstrength Connection)
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Tests on SC Walls (Overstrength Connection)
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Tests on SC Walls (Overstrength Connection)
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Comparison of lateral load capacities for Specimen#2

Y|eld ing of the rebars
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FEMSs (Overstrength Connection)
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SC Wall Pier with rebar anchors and foundation

Equivalent RC Wall Pier CONFERENCE 2015 - MANCHESTER
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FEMSs (Overstrength Connection)
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V., .sc - SCwall capacity (full-strength)
V, 315 - ACI-318 limitation for RC wall piers

V., .rc : Moment-Curvature analysis (RC)
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FEMs (Overstrength Connection) PURDUE
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Test Specimen (Overstrength Connection)
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Test Specimen (Overstrength Connection)

Applied Lateral Load (kips)
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Test Specimen (Overstrength Connection)

Applied Lateral Load (kips)
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Conclusions
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1. SC wall piers with aspect ratios of 0.60, 0.75, and 1.0 reach their lateral load capacities at story drift ratios of
0.9%, 1.0%, and 1.3%, respectively. The lateral load capacities of the SC wall piers increased with decreasing

aspect ratio (h/l,,) and increasing wall thickness (T).

2. SC wall piers with aspect ratios greater than or equal to 0.60 failed due to in-plane bending or flexure. Their
behavior and failure was governed by cyclic yielding and local buckling of the steel faceplates, compression

crushing of the concrete infill, and eventually fracture of the steel faceplates.
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Conclusions PURDUE

3. Direct shear tests of rebar-coupler specimens showed that the capacity of the connection was more than 200% of
0.6nA.f,- The specimens failed due to the fracture of the couplers rather than the fracture of the reinforcement
bars.

4. Overstrength connection specimens were designed, built and ready for testing. The connection consist of
reinforcement bars as anchors.

5. One of the overstrength connection specimens is designed to fail by the flexural capacity of the RC section of
the wall (capacity calculated by moment curvature). The second specimen is designed to have failure

mechanism as sliding shear failure. The tests will be conducted in near future and the results of the tests will be
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