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INTRODUCTION
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~60% of these applications requires
horizontal installation!
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MOTIVATION

NO anchors inside
plastic hinge!

Eligehausen & Hoehler, 2003

How will anchors perform when installed in
< I other types of structural components,
which have different R-factors and
— — expected damage patterns?




UC SAN DIEGO TEST PROGRAM

AR=2 full-scale specimen

{- \ 10% of wall section
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capacity axial load capacity axial load

applied at top applied at top

Fixed at the
base



WALL DESIGN SLENDER WALL

Assumption:
» The resultant of a triangular
load distribution is at about

2/3 of the height. The model N
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WALL DESIGN



WALL TEST SETUP

ACI374
displacement

protocol

il

IIIIII"‘

Squat wall w/o ' ‘

Top Drift Ratio [%]

[~ Squat wall w/
— Slender

4

3

2

1

0
-1
24
-3
-4

8ft

16 ft




SLENDER WALL CYCLING



SLENDER WALL GLOBAL RESPONSE

C
Residual drift = 0.4% in o K
the (-) direction 3 60f Flexume (o)
[3% max drift during test] = Shear (A,)
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« Wall failed in flexure B on)
» Average shear component 15% e




SQUAT WALL GLOBAL RESPONSE
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Mean shear displacement contribution ~ 40% for both walls




SLENDER WALL DAMAGE EVOLUTION

w = 0.4 mm

Stable crack pattern
at ~5in spacing

w=2mm

Collapse

Immediate Life Safety
Occupancy ~10% in 50 years

Prevention
~ 2% in 50 years

~20% in 50 years



WALL DAMAGE

Stable crack

w =0.5mm pattern at ~9in w=1.0mm

\ spacing \
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TEST LAYOUT
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ANCHOR AXIAL LOAD SETUP

Compression Linear pot for Aluminum
load cell displacement angle

Cold rolled
steel plates




ANCHORS DURING WALL CYCLING



ANCHORS DURING WALL CYCLING

CNJel Wd Qudt W/ dXidl 10d0

Anchors at
H>0.5 Lw
from the base

Anchors at
H<0.5 Lw
from the
base

-~

Anchors at
H< 0.25 Lw
from the

base

10: Immediate Occupancy
! LS: Life Safety
Normalized CP: Collapse Prevention
anchor load limit states of wall




ANCHORS AT THE END OF WALL TESTS



ANCHORS AT THE END OF WALL TESTS

* 40% of anchors in

squat wall w/ axial
load

* Mean of maximum global displacement:
e Class 1: 0.07 in [1.8 mm]

* Class 2: 0.2 in [5 mm]
* Class 3: 0.45 in [11 mm]

* 61% of anchors in

squat wall w/o
axial load

* 81% of anchors in the slender
wall (93% of bonded anchors)




TENSION FAILURE TESTS
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TENSION FAILURE TESTS

Slender wall

Residual drift
=0.4%

[3% max drift
during test]

Squat wall with axial load

Residual drift
=1%

[1.8% max
drift during
test]

Squat wall without axial load

Residual drift
=3%
[4% max drift
during test]




NUMERICAL MODELING: EXTENSION

2Dfiber based macroscopic model Slender wall load @2%

Multiple Vertical Element Line Model with Cyclic Shear-Flexure Interaction
Model for RC Walls (SFI-MVLEM)

Shear resisting mechanism along
. ) concrete cracks
Axial-shear coupling at panel .

level

Slender
wall @ 2%




PARAMETRIC STUDY OBSERVATIONS
AR=4, with BEs @2%

Axial load = 0% 4% 8% 15% ﬂ
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WALL BEHAVIOR: CONCLUSIONS



ANCHOR BEHAVIOR: CONCLUSIONS




OVERARCHING: PRACTICAL OUTCOMES



RELEVANT PUBLICATIONS
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