Concrete Coalition Phase II: Concrete Building Performance Record

Instructions: This form is for use in collecting data for phase two of the Concrete Coalition project:

Developing a Global Database of Concrete Buildings Damaged in Earthquakes. For more information

about how to use this form, see the sample form or view the demo at: http://concretecoalition.org.

Record ID: 15

Building Name: Champagne Tower Prepared By: Quinn Peck

Section 1: Basic Building Information

Elevation view of the south corner
of the Champagne Tower. (Curry
Price Court Engineering)

Country: United States

State/Province: California

City: Santa Monica

Latitude: 34.0163

Longitude: -118.5001

Street Address: 1221 Ocean Avenue, Santa Monica, CA 90401
Occupancy: Residential

Height: ft
Number of Stories: 16

Number of Stories below

ground:

Size: gsf
Year Built: 1971

Original Code: UBC 1962

Modification: Unknown

Year Modified:

Code of Modification:
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Elevation view of the south corner of the Champagne Tower. (Curry Price Court Engineering)


Concrete Coalition Phase II: Concrete Building Performance Record

Record ID: 15 Building Name: Champagne TowerPrepared By: Quinn Peck

Section 1: Basic Building Information-(Continued)

Lateral Load System:

Moment Frame and Shear Wall Combination

Other Lateral Load
System:

Vertical Load System: Unknown
Other Vertical Load

System:

Foundation: Unknown

Building Description:

The Champagne Tower is a 16-story residential building in
Santa Monica at the intersection of Ocean Avenue and
Wiltshire Boulevard. Seismic forces are resisted by eight
bays of non-ductile sway frames in the longitudinal direction
and two coupled shear walls in the transverse direction. On
the northeast face of the building, large cast-in-place
concrete parapets along the exterior walkways significantly
shorted the columns' clear height. On the southwest face of
the building, rather than stiff parapets, flexible railings were
used to maximize the occupants' views of the Pacific
Ocean.
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Supplemental Basic Information:

Paste in building plans, engineering drawings or sketches

Insert image here

Insert image here

Type image caption here:

Type image caption here:

Insert image here

Insert image here

Type image caption here:

Type image caption here:
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Concrete Coalition Phase II: Concrete Building Performance Record

Record ID: 15

Building Name: Champagne Tower Prepared By: Quinn Peck

Section 2: Earthquake Information

Earthquake Date: 01/17/1994

Moment Magnitude: 6.7

Epicentral Distance (km): |22

Local Intensity: Vil Intensity Scale: |MMI
Site Description:

PGA (max horizontal): 0.93g

PGA (vertical): 0.25g

SaT:

Ground Motion
Recording Stations:

CSMIP Station No. 24538

Distance to Station (km): | 0.3
Station Latitude: 34.0112
Station Longitude: -118.492

Ground Motion
Summary:

The earthquake occurred along the Pico thrust fault, a
previously undiscovered Northridge blind thrust fault, and
produced some of the strongest ground motions ever
recorded in North America. The earthquake started at the
down-dip, southeastern corner of the Pico fault plane and
ruptured up northwest approximately 15 km, with no
evidence of slip above 7 km below the earth's surface. The
hypocenter is believed to lie at a depth of about 19 km km
at a location of 34.213, -118.537. An overall maximum
horizontal ground acceleration of 1.93g was recorded at
Tarzana, about 11.2 km from the epicenter. While the
Champagne Tower was not instrumented to record ground
motion, a recording station 0.3 km away at the Santa
Monica City Hall Grounds recorded a PGA of 0.93g.
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Additional Ground Motion Information:
Paste in earthquake maps, spectra, or figures involving the ground motion at the building site
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Shaking intensity of Northridge earthquake. (USGS, 2009)
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Concrete Coalition Phase II: Concrete Building Performance Record

Record ID: 15 Building Name: Champagne Tower Prepared By: Quinn Peck

Section 3: Damage Information

Performance Summary:

The Champagne Tower was significantly damaged during
the Northridge earthquake, with severe X-cracking in the
columns of the longitudinal perimeter sway frames and the
coupling beams in the transverse direction.

Damage State
Description:

The worst damage was observed in the columns at the
lower floors of the northeast face. Here the presence of
monolithic parapet beam drastically shortened the clear
heights of the columns, leading to severe shear failures. The
contribution of the parapet beams is obvious, as the
southeast face exhibited little to no damage. The coupling
beams between the perimeter shear walls in the transverse
direction were also significantly damaged.

Summary of Causes of
Damage:

1. The stiff parapet beams stiffened the columns on the
northeast face of the building, which likely attracted more
load from the more flexible interior frames.

2. The tall, monolithic parapet also significantly shortened
the clear-height of the columns, leading to shear failures
before they were able to develop their flexural capacity.

3. The damage to the transverse coupling beams between
shear walls could have been partially caused by a torsional
response resulting from the significantly stiffer northeast
face. However, the internal layout of the building was
unknown so the torsional behavior could have been a result
of an asymmetrical layout.
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Concrete Coalition Phase II: Concrete Building Performance Record

Record ID: 15

Building Name: Champagne Tower

Prepared By: Quinn Peck

Section 4: Observed Design and Construction Characteristics-Construction Quality

Materials

Unlikely

Contribution to Observed Damage

Possible Likely

Unknown

5

Concrete

Reinforcing steel

Execution

Conveyance/
placement of concrete

Rebar

Field variance with
design documents

Other Factors

Please Specify:

O] OO0 |00

O 0|00 O 0
O 0|00 O 0

ONRIOMOMONNEORO.

O 10O/0/0 OO0
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Concrete Coalition Phase II: Concrete Building Performance Record

Record ID: 15 Building Name: Champagne Tower Prepared By: Quinn Peck

Section 4: Observed Design and Construction Characteristics-configuration

Contribution to Observed Damage
Notes Unlikely Possible Likely Unknown

5

Plan Irregularities

Torsion

Perimeter boundary

Diaphragm

Out-of-plane offsets in
lateral resisting system

Non-orthogonal
systems

®©®® 0 ® 0
OO0 0®
OO0 000
O 0|® 0O 0
O000|0
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Concrete Coalition Phase II: Concrete Building Performance Record

Record ID: 15

Building Name: Champagne Tower

Prepared By: Quinn Peck

Section 4: Observed Design and Construction Characteristics-Configuration-(Continued)

Vertical Irregularities

Possible

Contribution to Observed Damage

Unlikely Likely

Unknown

5

Soft Story

Weak story

Mass distribution

Geometric variability of
lateral resisting system

In-plane discontinuity
of lateral resisting
system

Setbacks

Change in stiffness

000|000 0

OO0 0000

Other Factors

Please Specify:
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® OO0 00000
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Concrete Coalition Phase II: Concrete Building Performance Record

Record ID: 15

Building Name: Champagne Tower

Prepared By: Quinn Peck

Section 4: Observed Design and Construction Characteristics-Lateral Load Resisting System-General

Strength

Unlikely

Contribution to Observed Damage

Possible Likely

Unknown

5

Overall lack of strength

O

®

O

O

Stiffness

Extreme Flexibility

Load Path

Collectors/Struts

Anchorage of
nonstructural elements

Out-of-plane capacity
of walls

Diaphragm chords

Diaphragm openings

OO0 0|00 |0

OO0 000 |0

Other Factors

Please Specify:

O RIOMOMOMORONNIO

O

@)

®© 1O 000 0|0

O 0O/000 0] 0] 0O
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Concrete Coalition Phase II: Concrete Building Performance Record

Record ID: 15

Building Name: Champagne Tower

Prepared By: Quinn Peck

Section 4: Observed Design and Construction Characteristics-Lateral Load Resisting System-Frames

Columns

Notes

Unlikely

Contribution to Observed Damage

Possible Likely

Unknown

5

Shear strength

Shear strength was inadequate where full
column-heights could not be engaged.

Flexural strength

Frames on southwest face seemed to behave
well.

Axial load ratio
(P/Ac/fc’)

“Vertical” load columns
drift capacity

Interference of frame
action by infill

Beams

Strength relative to
columns

Shear controlled
behavior

Continuity of
longitudinal reinforcing

Loss of vertical capacity

0000 OO0 0® O

O 000 | 0O000|®
0000|1000 0|0
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Concrete Coalition Phase II: Concrete Building Performance Record

Record ID: 15 Building Name: Champagne Tower Prepared By: Quinn Peck

Section 4: Observed Design and Construction Characteristics-Lateral Load Resisting System-Frames-Continued

Contribution to Observed Damage

Notes Unlikely Possible Likely Unknown N/A

Beams —(continued)

Interf ff
action by nfl OO0 0 |®

Joints

Interior

Exterior

Corner

Other Factors

Interference of frame action by parapets. Presence of concrete
Please Specify: parapets significantly shortened the columns on the northeast face of
the building, resulted in severe shear failures.

O] 1000
O 100 0O
® OO0 0
O ©®®
O 100|010
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Concrete Coalition Phase II: Concrete Building Performance Record

Record ID: 15 Building Name: Champagne Tower Prepared By: Quinn Peck

Section 4: Observed Design and Construction Characteristics-Lateral Load Resisting System-Shear Walls

Contribution to Observed Damage

Notes Unlikely Possible Likely Unknown N/A
Shear
o @©@ O| O | O
tension/compression
Sliding shear

Flexure/shear

Flexure

Compression zone
buckling capacity

Boundary reinforcing
fracture/buckling

Discontinuity of wall

Boundary Reinforcing
at openings

® O 0|0 ®©|O
O 0|00 00

Other Factors

Please Specify: Insufficient reinforcing in coupling beams.

O 10®®® O®
O |00 00] 0|0
O 0000 000

O @®
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Concrete Coalition Phase II: Concrete Building Performance Record

Record ID: 15 Building Name: Champagne Tower

Prepared By: Quinn Peck

Section 4: Observed Design and Construction Characteristics-Lateral Load Resisting System-Infills

Notes

Unlikely

Contribution to Observed Damage

Possible

Likely

Unknown

Unreinforced

O

O

O

O

Interference with
frame action

Out-of-plane

Attachment to framing

Other Factors

Please Specify:

O 1000

O 1000

O 1000

® |00 0

O] ®®©® ®E
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Concrete Coalition Phase II: Concrete Building Performance Record

Record ID: 15 Building Name: Champagne Tower

Prepared By: Quinn Peck

Section 4: Observed Design and Construction Characteristics-Lateral Load Resisting System-Other

Notes
Foundations

Unlikely

Contribution to Observed Damage

Possible Likely

Unknown

N/A

Liquefaction

O

O

O

®

Pile/pier tension
capacity

Spread footing capacity

Other:

Please Specify:

Miscellaneous

Pounding

Surface Rupture

OXIOINICINION®,

ONICARIOINION®,

Other:

Please Specify:

O OO0 O |O]|O

O

O

OZIORIORIORNNIONO,

O OO0 O |O|0]|0O
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lllustrations of damage:

Paste in drawings, sketches or photos of building damage

Damage to the perimeter moment frames
of the Champagne Tower. (Comatrtin et al.,
2004)

Typical X-shaped shear cracking, a result of
induced short-column effects from the presence of
balcony parapets. (Comartin et al., 2004)

Classic shear failure of the coupling
beams between linked shear walls at the
south end of the building. (EEFIT, 1994)

Classic shear failure of the coupling
beams between linked shear walls at the
south end of the building. (Hew et al.,

1994)
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Damage to the perimeter moment frames of the Champagne Tower. (Comartin et al., 2004) 
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Text Box
Typical X-shaped shear cracking, a result of induced short-column effects from the presence of balcony parapets. (Comartin et al., 2004) 
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Classic shear failure of the coupling beams between linked shear walls at the south end of the building. (EEFIT, 1994) 

Quinn
Text Box
Classic shear failure of the coupling beams between linked shear walls at the south end of the building. (Hew et al., 1994) 


Concrete Coalition Phase II: Concrete Building Performance Record

Record ID: 15

Building Name: Champagne Tower Prepared By: Quinn Peck

Section 4: Repair and Retrofit Information

Type of retrofit or repair:

Stabilization

Other:

Performance Level:

Unknown

Hazard Level:

Unknown

Code:

Unknown

Other:

Lateral Analysis:

Unknown

Other:

Design Strategy:

The extensive damage to lateral force-resisting system and
the shortening of the columns on the northeast face of the
structure prompted the installation of temporary shoring to
decrease the risk of collapse in an aftershock.

Retrofit Summary:

The badly fractured columns were strengthened with
external ties and plates and the vertical load-carrying
capacity was reinforced through supplementary steel
columns.
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lllustrations of Repair or Retrofit:

Paste in drawings, sketches or photos of building repair or retrofit

Insert image here

Temporary stabilization of severely
damaged columns. (Erdey, 2007)

Type image caption here:

Insert image here

Insert image here

Type image caption here:

Type image caption here:
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Temporary stabilization of severely damaged columns. (Erdey, 2007)


Concrete Coalition Phase II: Concrete Building Performance Record

Record ID: 15 Building Name: Champagne Tower Prepared By: Quinn Peck

Additional Notes:

Section 1

Section 2

Section 3

Section 4
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Concrete Coalition Phase II: Concrete Building Performance Record

Record ID: 15

Building Name: Champagne Tower Prepared By: Quinn Peck

Appendix 1: Supplemental Basic Information

File Location

[static/data/2-supplemental-basic-information/lUSA010_Cover_Image.jpg

File Caption

Elevation view of the south corner of the Champagne Tower.
(Curry Price Court Engineering)

File Location

File Caption

File Location

File Caption

File Location

File Caption

File Location

File Caption

File Location

File Caption

File Location

File Caption

File Location

File Caption

File Location

File Caption

File Location

File Caption
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Concrete Coalition Phase II: Concrete Building Performance Record

Record ID: 15

Building Name: Champagne Tower Prepared By: Quinn Peck

Appendix 2: Additional Ground Motion Location

File Location /static/data/3-additional-ground-motion/USA001_Ground_Mc

File Caption Shaking intensity of Northridge earthquake. (USGS, 2009)

File Location [static/data/3-additional-ground-motion/USA003 _Ground_Mc

File Caption Peak ground acceleration for Northridge earthquake (in %g).
(USGS, 2009)

File Location /static/data/3-additional-ground-motion/USA003_Ground_Mc

File Caption Ground acceleration, velocity and displacement at CSMIP Station
No. 24538. (CESMD, 1994)

File Location /static/data/3-additional-ground-motion/USA003_Ground_Mc

File Caption Spectral acceleration at CSMIP Station No. 24538. (CESMD,
1994)

File Location

File Caption

File Location

File Caption

File Location

File Caption

File Location

File Caption

File Location

File Caption

File Location

File Caption
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Concrete Coalition Phase II: Concrete Building Performance Record

Record ID: 15

Building Name: Champagne Tower Prepared By: Quinn Peck

Appendix 3: lllustrations of Damage

File Location [static/data/4-illustration-of-damage/USA010 Damage 1.jpg

File Caption Parmage t6 the perimeter mement frames of the ERampagn

File Location [static/data/4-illustration-of-damage/USA010 _Damage_2.jpg
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File Location /static/data/4-illustration-of-damage/USA010 _Damage_3.jpg

File Caption Elassie shear failure ef the eeupling beams between linked

File Location /static/data/4-illustration-of-damage/USA010 Damage _4.jpg

File Caption Classicsshantdnilarerafdho qeimplingheamasieemipradiskest
shdaantbbsatitihersbotihe maiafithe (beildmgl.(Hedet al.,

File Location

File Caption

File Location

File Caption

File Location

File Caption

File Location

File Caption

File Location

File Caption

File Location

File Caption

Champagne Tower 22/25




Concrete Coalition Phase II: Concrete Building Performance Record

Record ID: 15

Building Name: Champagne Tower Prepared By: Quinn Peck

Appendix 4: lllustrations of Repair/Retrofit

File Location

[static/data/5-illustration-of-repair-retrofitt USA010 Repair 1.

File Caption

Temporary stabilization of severely damaged columns. (Erdey,
2007)

File Location

File Caption

File Location

File Caption

File Location

File Caption

File Location

File Caption

File Location

File Caption

File Location

File Caption

File Location

File Caption

File Location

File Caption

File Location

File Caption
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Concrete Coalition Phase II: Concrete Building Performance Record

Record ID: 15

Building Name: Champagne Tower Prepared By: Quinn Peck

Appendix 5: References
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File Location
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Record ID: 15

Building Name: Champagne Tower Prepared By: Quinn Peck

Appendix 5: References-(Continued)
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	Country: United States
	StateProvince: California
	City: Santa Monica
	Latitude: 34.0163
	Longitude: -118.5001
	Street Address: 1221 Ocean Avenue, Santa Monica, CA 90401
	Occupancy: [Residential]
	Height: 
	HeightUnits: [ft]
	Number of Stories: 16
	Stories_Below_Ground: 
	Size: 
	SizeUnits: [gsf]
	Year Built: 1971
	Original Code: UBC 1962
	Modification: [Unknown]
	Year Modified: 
	Code of Modification: 
	Record ID: 15
	Building Name: Champagne Tower
	Prepared By: Quinn Peck
	Lateral Load System: [Moment Frame and Shear Wall Combination]
	Other Lateral Load System: 
	Vertical Load Sytem: [Unknown]
	Other Vertical Load System: 
	Foundation: [Unknown]
	Other Foundation: 
	Building Description: The Champagne Tower is a 16-story residential building in Santa Monica at the intersection of Ocean Avenue and Wiltshire Boulevard. Seismic forces are resisted by eight bays of non-ductile sway frames in the longitudinal direction and two coupled shear walls in the transverse direction. On the northeast face of the building, large cast-in-place concrete parapets along the exterior walkways significantly shorted the columns' clear height. On the southwest face of the building, rather than stiff parapets, flexible railings were used to maximize the occupants' views of the Pacific Ocean. 
	Earthquake Date: 01/17/1994
	Moment Magnitude: 6.7
	Epicentral Distance km: 22
	Local Intensity: VIII
	Intensity Scale: [MMI]
	Site_Description:  
	PGA lateral: 0.93g
	PGA vertical: 0.25g
	SaT: 
	Ground Motion Recording Stations: CSMIP Station No. 24538
	Distance_to_Station: 0.3
	Station_Latitude: 34.0112
	Station_Longitude: -118.492
	Ground Motion Summary: The earthquake occurred along the Pico thrust fault, a previously undiscovered Northridge blind thrust fault, and produced some of the strongest ground motions ever recorded in North America. The earthquake started at the down-dip, southeastern corner of the Pico fault plane and ruptured up northwest approximately 15 km, with no evidence of slip above 7 km below the earth's surface. The hypocenter is believed to lie at a depth of about 19 km km at a location of 34.213, -118.537. An overall maximum horizontal ground acceleration of 1.93g was recorded at Tarzana, about 11.2 km  from the epicenter. While the Champagne Tower was not instrumented to record ground motion, a recording station 0.3 km away at the Santa Monica City Hall Grounds recorded a PGA of 0.93g. 
	Performance Summary: The Champagne Tower was significantly damaged during the Northridge earthquake, with severe X-cracking in the columns of the longitudinal perimeter sway frames and the coupling beams in the transverse direction. 
	Damage State Description: The worst damage was observed in the columns at the lower floors of the northeast face. Here the presence of monolithic parapet beam drastically shortened the clear heights of the columns, leading to severe shear failures. The contribution of the parapet beams is obvious, as the southeast face exhibited little to no damage. The coupling beams between the perimeter shear walls in the transverse direction were also significantly damaged.
	Summary of Causes of Damage: 1. The stiff parapet beams stiffened the columns on the northeast face of the building, which likely attracted more load from the more flexible interior frames.
2. The tall, monolithic parapet also significantly shortened the clear-height of the columns, leading to shear failures before they were able to develop their flexural capacity.
3. The damage to the transverse coupling beams between shear walls could have been partially caused by a torsional response resulting from the significantly stiffer northeast face. However, the internal layout of the building was unknown so the torsional behavior could have been a result of an asymmetrical layout. 
	Conveyance/placement of concrete: Unknown
	Rebar: Unknown
	Field variance with design documents: Unknown
	Other Factors Construction Quality: Unknown
	Reinforcing steel: Unknown
	Concrete Notes: 
	Reinforcing steel Notes: 
	Conveyance/placement of concrete Notes: 
	Rebar Notes: 
	Field variance with design documents Notes: 
	Other Factors Construction Quality Notes: 
	Concrete: Unknown
	Perimeter boundary: Unlikely
	Diaphragm: Unknown
	Torsion: Possible
	Out-of-plane offsets in lateral resisting system: Unlikely
	Non-orthogonal systems: Unlikely
	Torsion Notes: 
	Perimeter boundary Notes: 
	Diaphragm Notes: 
	Out-of-plane offsets in lateral resisting system Notes: 
	Non-orthogonal systems Notes: 
	Soft story: Unlikely
	Weak story: Unlikely
	Mass distribution: Unlikely
	Geometric variablility of lateral resisting system: Unlikely
	In-plane discontinuity of lateral resisting system: Unlikely
	Setbacks: Unlikely
	Change in stiffness: Unlikely
	Other Factors Configuration: Unknown
	Soft story Notes: 
	Weak story Notes: 
	Geometric variablility of lateral resisting system Notes: 
	In-plane discontinuity of lateral resisting system Notes: 
	Mass distribution Notes: 
	Setbacks Notes: 
	Change in stiffness Notes: 
	Other Factors Configuration Notes: 
	Overall lack of strength: Possible
	Extreme Flexibility: Unlikely
	Collectors/Struts: Unlikely
	Anchorage of nonstructural elements: Unlikely
	Out-of-plane capacity of walls: Unlikely
	Diaphragm chords: Unlikely
	Diaphragm openings: Unlikely
	Other Factors Lateral Load Resisting System-General: Unknown
	Overall lack of strength Notes: 
	Extreme Flexibility Notes: 
	Collectors/Struts Notes: 
	Anchorage of nonstructural elements Notes: 
	Out-of-plane capacity of walls Notes: 
	Diaphragm chords Notes: 
	Diaphragm openings Notes: 
	Other Factors Lateral Load Resisting System-General Notes: 
	Shear strength: Possible
	Flexural strength: Unlikely
	Axial load ratio: Unknown
	Vertical load columns drift capacity: Unknown
	Interference of frame action by infill: Unknown
	Strength relative to columns: Unknown
	Shear controlled behavior: Unknown
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