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What is the problem?

The effects of structural and wall design parameters for slender walls on
overall performance are not well understood. Importantly, failure
mechanisms also are not well understood....
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What is the problem?

Walls designed essentially to US customary practice, aside from confinement detailing,
appear to have exhibited out-of-plane buckling due to slenderness.

Consensus of the experts is that this observed behavior has serious implications for US
design practice, and is not well understood.

Current US model building codes do not have a limit on wall slenderness, the poor behavior
of walls as observed in Chile could be realized in the US.
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Focus of Study

e Study the performance of slender walls to determine
how typical design parameters affect the ultimate
capacity

e Parameters of interest

— Flexural reinforcement configuration (uniform or bundled in
boundary element region)

— Flexural reinforcement ratio
— Axial load level

— Wall configuration

— Splices

— Lateral loading protocol
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Proposed Loading

« Cyclic lateral loading via static load protocol with
Imposed drift levels up to about 2%

» Constant shear span ratio (M/V*L,) in the range of 2-4

— Consistent with comparable wall tests
« Static and variable axial load application
— Static 10% f'A, axial load for majority of tests

— Vary axial load between 5-10% f.’A; based on cyclic direction to
mimic effects of unintentional wall coupling (and rocking)
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Proosed Static Cyclic Loading

First Floor Simplification
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Elevation
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Base Detall
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UW Planar Wall Database (Pugh 2012)

Courtesy of Dawn Lehman U. of Washington

Specimen Author Load It ML) AL ol VN, A, A Tension Failure
D Type (%) (%) Controlled(YN) Mode
WSH1 Dazio, et al. UC 133 228 005 201 044 024 1.04 ER
WSH2 Dazio, et al. Uc 133 228 0083 227 053 027 175 BR
WSH3 Dazio, et al. Uc 133 228 0084 292 0867 032 207 BR
WSH4 Dazio, et al. UC 133 228 0083 277 062 029 160 CB
WSHS Dazio, et al. Uuc 133 228 0137 281 059 020 1.52 BR
WSHE Dazio, et al. Uc 133 226 0114 358 083 031 204 CB
Wi Liu UC 607 313 0077 231 046 064 298 CB
w2 Liu UC 607 313 0036 167 037 055 291 BR
PW1 Lowes, et al. Uc =200 284 0099 351 0.71 038 1.53 BR
PW2 Lowes, et al. UC 200 208 0133 531 1.11 045 1.50 cB
PW3 Lowes, et al. UC 200 200 0104 441 088 024 122 CB
PW4 Lowes, et al. UC 200 200 0122 4863 0.88 040 1. CB
RW1 Thomsen,etal. UC 120 313 0105 257 050 048 226 BR
RW2  Thomsen,etal. UC 120 313 0082 265 052 055 235 CcB
A1 Oestere, etal. UC 188 235 0004 114 023 015 230 BR
R2 Oesterle, etal. UC 188 235 0004 205 042 034 289 BR
S5 Vallenas, etal. M 212 160 0048 681 085 031 147 cB
56 Vallenas, etal. UC 212 160 0048 642 080 032 165 CB
WR20 Oh, et al. Uc 750 200 0104 300 076 035 282 CB
WR10 Oh, et al. Uc 75 200 0098 287 085 047 282 CB
WRO Oh, et al. UC 750 200 0108 297 074 052 214 CB

I Axial Load Ratio Including Self-Weight (PAAF.)
4 Shear Demand (Vaar = oA /2 ))
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UW Building Inventory of Planar Walls

Courtesy of Dawn Lehman U. of Washington

) , Prototype
Wall Design Characteristic Min. Value | Avg. Value Max. Coet. of Design
Value Var. Value

0.270

Mid-span horizontal 0.24% 0.46% 1.38% 0.688 0.27%
reinforcement ratio
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Drift Capacity vs. Applied Shear Stress
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Drift Capacity vs. Shear Span Ratio
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Drift Capacity vs. Boundary Element Reinf. Ratio
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Drift Capacity vs. Web Reinf. Ratio
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Drift Capacity vs. Axial Stress Ratio
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Overall Testing Objectives

Static Cyclic Loading Protocol with up to ~2% Drift
Slender Walls (200 mm typical)

Low Reinforcement Ratios (< 2%); Uniform Steel
Distribution, Boundary Elements

Axial load target of 0.10 ', A,

Investigation of Large Tension Strains Early in Loading
Protocol

Initial Program of 15 tests

Later Tests May Include Retests of Repaired Walll
Specimens

Possible Look at 1970’s Wall Designs Strengthened to
Improve Performance
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Questions?
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