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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:    Building Name:       Prepared By: 

Section 1: Basic Building Information 

 

 

 

 

 

 

Country:   

State/Province:   

City:   

Latitude:   

Longitude:   

Street Address:   

Occupancy:   

Height:    Ft, m

Number of Stories:   

Number of Stories below 
ground: 

 

Size:    gsf, sqm 

Year Built:   

Original Code:   

Modification:   

Year Modified:   

Code of Modification:   

Type image caption here: 

Insert main image in this box 

http://concretecoalition.org/
http://concretecoalition.org/
Quinn
Placed Image

Quinn
Text Box
Elevation view of 215 Fremont Street, post retrofit. (Louie International, 2011)
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:    Building Name:       Prepared By: 

Section 1: Basic Building Information‐(Continued) 

Lateral Load System:   

Other Lateral Load 
System: 

 

Vertical Load System:   

Other Vertical Load 
System: 

 

Foundation:   

Building Description:   
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Supplemental Basic Information:  

Paste in building plans, engineering drawings or sketches 
 

 

 

 

 

Insert image here  Insert image here 

Insert image here Insert image here 

Type image caption here:  Type image caption here: 

Type image caption here:  Type image caption here: 

Quinn
Placed Image

Quinn
Text Box
Typical floor plan of pre-retrofit structure. (Amin et al., 2002)

Quinn
Placed Image

Quinn
Text Box
Typical interior column capital. (Amin et al., 2002)
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:    Building Name:       Prepared By: 

Section 2: Earthquake Information 

Earthquake Date:   

Moment Magnitude:   

Epicentral Distance (km):   

Local Intensity:    Intensity Scale:  

Site Description:   

PGA (max horizontal):   

PGA (vertical):   

SaT:   

Ground Motion 
Recording Stations: 

 

Distance to Station (km):   

Station Latitude:   

Station Longitude:   

Ground Motion 
Summary: 
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Additional Ground Motion Information:  

Paste in earthquake maps, spectra, or figures involving the ground motion at the building site 
 

 

 

 

 

Insert image here  Insert image here 

Insert image here Insert image here 

Type image caption here:  Type image caption here: 

Type image caption here:  Type image caption here: 

Quinn
Placed Image

Quinn
Placed Image

Quinn
Placed Image

Quinn
Placed Image

Quinn
Text Box
Shaking intensity for Loma Prieta earthquake. (USGS, 2009)

Quinn
Text Box
Map of the San Francisco Bay area showing the location of the major faults (light lines) in the San Andreas fault system. The zone of aftershocks (heavy broken line) extends from Lexington Reservoir, near Los Gatos, to Pajaro Gap, near San Juan Bautista. Hatchures indicate surface projection of the rupture plane inferred from postseimic geodetic observations. Location of the main shock epicenter (star) on the southwest edge of the aftershock zone is a result of its projection onto the surface from a depth of 18 km on a southwest-dipping fault plane. (Borcherdt et al., 1990)

Quinn
Text Box
Schematic diagram showing the inferred motion on the San Andreas fault. (Borcherdt, 1990)

Quinn
Text Box
Lower hemisphere plot of fault-plane solution for the Loma Prieta main shock, using 267 stations. Circles and pluses indicate dilatational and compressional arrivals, respectively. (Borcherdt, 1990)
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:    Building Name:       Prepared By: 

Section 3: Damage Information 

Performance Summary:   

Damage State 
Description: 

 

Summary of Causes of 
Damage: 
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:        Building Name:             Prepared By: 

Section 4: Observed Design and Construction Characteristics‐Construction Quality 

    Contribution to Observed Damage 

  Notes  Unlikely  Possible  Likely  Unknown  N/A 

Materials             

Concrete             

Reinforcing steel             

Execution             

Conveyance/ 
placement of concrete 

           

Rebar             

Field variance with 
design documents 

           

Other Factors             

Please Specify:             
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:        Building Name:             Prepared By: 

Section 4: Observed Design and Construction Characteristics‐Configuration 

    Contribution to Observed Damage 

  Notes  Unlikely  Possible  Likely  Unknown  N/A 

Plan Irregularities   

Torsion             

Perimeter boundary             

Diaphragm             

Out‐of‐plane offsets in 
lateral resisting system 

           

Non‐orthogonal 
systems 
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:        Building Name:             Prepared By: 

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

    Contribution to Observed Damage

  Notes  Unlikely  Possible  Likely  Unknown  N/A 

Vertical Irregularities   

Soft Story             

Weak story             

Mass distribution             

Geometric variability of 
lateral resisting system 

           

In‐plane discontinuity 
of lateral resisting 
system 

           

Setbacks             

Change in stiffness             

Other Factors   

Please Specify:             
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:        Building Name:             Prepared By: 

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

    Contribution to Observed Damage

  Notes  Unlikely  Possible  Likely  Unknown  N/A 

Strength   

Overall lack of strength             

Stiffness   

Extreme Flexibility             

Load Path   

Collectors/Struts             

Anchorage of 
nonstructural elements 

           

Out‐of‐plane capacity 
of walls 

           

Diaphragm chords             

Diaphragm openings             

Other Factors   
Please Specify:   
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:        Building Name:             Prepared By: 

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

    Contribution to Observed Damage

  Notes  Unlikely  Possible  Likely  Unknown  N/A 

Columns   

Shear strength             

Flexural strength             

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 
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:        Building Name:             Prepared By: 

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)             

Interference of frame 
action by infill 

           

Joints   

Interior             

Exterior             

Corner             

Other Factors   

Please Specify:             
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:        Building Name:             Prepared By: 

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   

Diagonal 
tension/compression 

           

Sliding shear             

Flexure/shear             

Flexure   

Compression zone 
buckling capacity 

           

Boundary reinforcing 
fracture/buckling 

           

Discontinuity of wall             

Boundary Reinforcing 
at openings 

           

Other Factors   
Please Specify: 
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:        Building Name:             Prepared By: 

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

    Contribution to Observed Damage

  Notes  Unlikely  Possible  Likely  Unknown  N/A 

Unreinforced             

Interference with 
frame action 

           

Out‐of‐plane             

Attachment to framing             

Other Factors             

Please Specify:             
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:        Building Name:             Prepared By: 

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

    Contribution to Observed Damage

  Notes  Unlikely  Possible  Likely  Unknown  N/A 

Foundations   

Liquefaction             

Pile/pier tension 
capacity 

           

Spread footing capacity             

Other:   

Please Specify:             

Miscellaneous   

Pounding             

Surface Rupture             

Other:   

Please Specify:             
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Illustrations of damage:  

Paste in drawings, sketches or photos of building damage 
 

 

 

 

 

Insert image here  Insert image here 

Insert image here Insert image here 

Type image caption here:  Type image caption here: 

Type image caption here:  Type image caption here: 

Quinn
Placed Image

Quinn
Text Box
Close-up view of damage to spandrel. (Lew, 1990)

Lenovo1
Placed Image

Quinn
Text Box
Cracking in exterior spandrels. (Schmid, 1991)
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:    Building Name:       Prepared By: 

Section 4: Repair and Retrofit Information 

Type of retrofit or repair:   

Other:   

Performance Level:   

Hazard Level:   

Code:   

Other:   

Lateral Analysis:   

Other:   

Design Strategy:   

Retrofit Summary:   
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Illustrations of Repair or Retrofit:  

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

 

 

 

 

Insert image here  Insert image here 

Insert image here Insert image here 

Type image caption here:  Type image caption here: 

Type image caption here:  Type image caption here: 

Quinn
Placed Image

Quinn
Placed Image

Quinn
Placed Image

Quinn
Text Box
Lateral bracing for retrofit scheme at Line 1. (AGS, 2006)

Quinn
Text Box
Lateral bracing for retrofit scheme at Line 8. (AGS, 2006)

Quinn
Text Box
Foundation plan for retrofit scheme. (AGS, 2006)

Quinn
Placed Image

Quinn
Text Box
The transfer blocks, typically 11 ft-0 in. by 11 ft-0 in., were constructed by chipping away the existing footings around the columns to allow for the installation of vertical dowels embedded into the grade beams. The column loads are transferred to the grade beams by these dowels, which tie all columns together. (AGS, 2006)
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:    Building Name:       Prepared By: 

Additional Notes:

 
 
 
Section 1 

 
 
 
 

 
 
 

Section 2 
 
 
 
 

 
 
 

Section 3 
 
 
 
 

 
 

 
Section 4 
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:    Building Name:       Prepared By: 

Appendix 1: Supplemental Basic Information 

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   

File Location   

File Caption   
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:    Building Name:       Prepared By: 

Appendix 2: Additional Ground Motion Location 

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   

File Location   

File Caption   
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:    Building Name:       Prepared By: 

Appendix 3: Illustrations of Damage 

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   

File Location   

File Caption   
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:    Building Name:       Prepared By: 

Appendix 4: Illustrations of Repair/Retrofit 

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   

File Location   

File Caption   
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:    Building Name:       Prepared By: 

Appendix 5: References 

Citation   

Link to Purchase   

File Location   

Citation   

Link to Purchase   

File Location   

Citation   

Link to Purchase   

File Location   

Citation   

Link to Purchase   

File Location   

Citation   

Link to Purchase   

File Location   
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Concrete Coalition Phase II: Concrete Building Performance Record 

Record ID:    Building Name:       Prepared By: 

Appendix 5: References‐(Continued) 

Citation   

Link to Purchase   

File Location   

Citation   

Link to Purchase   

File Location   

Citation   

Link to Purchase   

File Location   

Citation   

Link to Purchase   

File Location   

Citation   

Link to Purchase   

File Location   

 


	Country: United States
	StateProvince: California
	City: San Francisco
	Latitude: 37.7890
	Longitude: -122.3942
	Street Address: 215 Fremont Street, San Francisco, CA 94105
	Occupancy: [Commercial]
	Height: 
	HeightUnits: [ft]
	Number of Stories: 7
	Stories_Below_Ground: 1
	Size: 320,000
	SizeUnits: [gsf]
	Year Built: 1927
	Original Code: 
	Modification: [Unknown]
	Year Modified: 2001
	Code of Modification: UBC 1997
	Record ID: 36
	Building Name: 215 Fremont St.
	Prepared By: Quinn Peck
	Lateral Load System: [Shear Wallrete]
	Other Lateral Load System: 
	Vertical Load Sytem: [Flat Slab with Columns]
	Other Vertical Load System: 
	Foundation: [Spread Footings]
	Other Foundation: 
	Building Description: The 215 Fremont Building was built in 1927 as a warehouse  but had been converted into an office building by the time the structure was damaged in the Loma Prieta earthquake. The 7-story, L-shaped structure had floor plates of roughly 46,000 sf and a small 3-story concrete tower that extended above the roof directly above the elevator core. The building was of flat-slab construction with column capitals and was supported by a column grid of roughly 20 feet 6 inches on center. The two-way flat slabs were 7.75 inches thick with a 2 inch topping. The structure had a basement for storage purposes and a foundation system that consisted of truncated pyramid-shaped spread footings at interior columns and grade-beam foundations along with strap beams along the building perimeter. The perimeter walls were typically 6 inches thick with a regular schedule of punched windows, forming a series of spandrel beams. Lateral loads were resisted by concrete shear walls located around the stairwell, the punched window wall "frame", and frame action of the interior columns and floor slab. 

A physical and visual inspection of the building prior to post-earthquake retrofit revealed the following properties:

Concrete Strengths: 2,570 psi for columns, 3,140 psi for slabs, 4,040 psi for walls.
Rebar Yield Strength: 44,000 psi
Allowable superimposed loads on floor slabs: 100 psf

Additionally, the reinforcing steel that was used in the original construction was square bars.
	Earthquake Date: 10/17/1989
	Moment Magnitude: 6.9
	Epicentral Distance km: 95
	Local Intensity: VII
	Intensity Scale: [MMI]
	Site_Description: A geotechnical investigation indicated that the building's underlying site conditions included different regions of dense, silty sands and sandy silts. These existing site conditions mean that the that differential settling and liquefaction were real possibilities.
	PGA lateral: 0.170g
	PGA vertical: 
	SaT: 
	Ground Motion Recording Stations: CGS - CSMIP Station 58480
	Distance_to_Station: 0.6
	Station_Latitude: 37.3792
	Station_Longitude: -122.401
	Ground Motion Summary: The October 17, 1898 Loma Prieta earthquake occured along the San Andreas fault near the summit of Loma Prieta Mountain at a depth of approximately 18 kilometers. Geodetic and seismic network data suggest right-lateral strike-slip and reverse movement on a northwest-striking plane dipping 70 degrees to the southwest. The rupture zone had an area of roughly 300 square kilometers. The earthquake and subsequent aftershocks filled a spatial gap in observed seismicity over the previous 20 years. 
	Performance Summary: The 215 Fremont Street building was severely damaged during the Loma Prieta earthquake and stood vacant for more than ten years before Middlebrook + Louie (now Louie International) completed a seismic renovation and expansion of the structure in 2001.
	Damage State Description: "Extensive damage occurred to most of the spandrels on the side of the building facing Howard Street. The cracking tended to be horizontal, except near the corners where X-cracks were formed." (Lew, 1990)
	Summary of Causes of Damage: 1. The overall lack of lateral strength resulted in significant structural damage despite the relatively low level of shaking in the area. 

	Conveyance/placement of concrete: Unknown
	Rebar: Unknown
	Field variance with design documents: Unknown
	Other Factors Construction Quality: Unknown
	Reinforcing steel: Likely
	Concrete Notes: Relatively low strength concrete.
	Reinforcing steel Notes: Inspection indicated square reinforcing bars were used.
	Conveyance/placement of concrete Notes: 
	Rebar Notes: 
	Field variance with design documents Notes: 
	Other Factors Construction Quality Notes: 
	Concrete: Possible
	Perimeter boundary: Likely
	Diaphragm: Unknown
	Torsion: Possible
	Out-of-plane offsets in lateral resisting system: Unknown
	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: Unknown
	Setbacks: Likely
	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: Likely
	Extreme Flexibility: Unlikely
	Collectors/Struts: Unknown
	Anchorage of nonstructural elements: Unknown
	Out-of-plane capacity of walls: Unknown
	Diaphragm chords: Unknown
	Diaphragm openings: Unknown
	Other Factors Lateral Load Resisting System-General: Unknown
	Overall lack of strength Notes: The existing structure was likely not designed to withstand significant lateral loads, considering it was built in 1927.
	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: Unknown
	Axial load ratio: Unknown
	Vertical load columns drift capacity: Possible
	Interference of frame action by infill: Unknown
	Strength relative to columns: Unknown
	Shear controlled behavior: Unknown
	Continuity of longitudinal reinforcing: Unknown
	Loss of vertical capacity: Unknown
	Shear strength Notes: 
	Flexural strength Notes: 
	Axial load ratio Notes: 
	Vertical load columns drift capacity Notes: 
	Interference of frame action by infill Notes: 
	Strength relative to columns Notes: 
	Shear controlled behavior Notes: 
	Continuity of longitudinal reinforcing Notes: 
	Loss of vertical capacity Notes: 
	Interior: Unknown
	Exterior: Unknown
	Corner: Unknown
	Other Factors Lateral Load Resisting System-Frames: Unknown
	Interior Notes: 
	Exterior Notes: 
	Corner Notes: 
	Diagonal tension/compression: Likely
	Sliding shear: Unknown
	Flexure/shear: Unknown
	Compression zone buckling capacity: Unknown
	Boundary reinforcing fracture/buckling: Unknown
	Discontinuity of wall: Likely
	Other Factors Lateral Load Resisting System-Frames Notes: 
	Boundary Reinforcing at openings: Likely
	Other Factors Lateral Load Resisting System-Shear Walls: Unknown
	Diagonal tension/compression Notes: 
	Compression zone buckling capacity Notes: 
	Discontinuity of wall Notes: 
	Boundary reinforcing fracture/buckling Notes: 
	Boundary Reinforcing at openings Notes: 
	Other Factors Lateral Load Resisting System-Shear Walls Notes: 
	Flexure/shear Notes: 
	Sliding shear Notes: 
	Unreinforced: Unknown
	Interference with frame action: Unknown
	Out-of-plane: Unknown
	Attachment to framing: Unknown
	Other Factors Lateral Load Resisting Systems-Infills: Unknown
	Unreinforced Notes: 
	Interference with frame action Notes: 
	Out-of-plane Notes: 
	Attachment to framing Notes: 
	Other Factors Lateral Load Resisting Systems-Infills Notes: 
	Liquefaction Notes: 
	Pile/Pier tension capacity Notes: 
	Spread footing capacity Notes: 
	Pounding Notes: 
	Surface Rupture Notes: 
	Liquefaction: Possible
	Pile/Pier tension capacity: Unknown
	Spread footing capacity: Unknown
	Other Factors Lateral Load Resisting Systems-Other-Foundations Notes: 
	Other Factors Lateral Load Resisting Systems-Other-Foundations: Unknown
	Pounding: Unknown
	Surface Rupture: Unknown
	Other Factors Lateral Load Resisting Systems-Other-Misc Notes: 
	Other Factors Lateral Load Resisting Systems-Other-Misc: Unknown
	Type of Retrofit or Repair: [Unknown]
	Other Retrofit or Repair: 
	Performance Level: [Unknown]
	Hazard Level: [Unknown]
	Retrofit or Repair Code: [Unknown]
	Other Retrofit or Repair Code: UBC 1997
	Lateral Analysis: [Unknown]
	Other Lateral Analysis: 
	Design Strategy: After standing vacant for 10 years, a retrofit and expansion plan was carried out that brought the structure up to current code (UBC 1997) while adding two additional floors above the existing roof. The architectural design called for the removal of the existing concrete facade along the west face of the building in favor of a more attractive glass curtain wall. To accommodate both challenges, the revamped structural system was designed to utilize the full length and width of the structure to resist the seismic overturning moment thus minimizing the effect on the foundation. The original design strategy called for a diagonal strut  arrangement of shear walls, but was then thrown out due to incompatibilities with the architectural plan. A similar pattern of steel braced frames was then considered and the final design utilized a hybrid of the two concepts - perimeter braced frames along the perimeter with concrete infill shear walls selectively located throughout the buildings interior. The steel frames were connected to the existing concrete columns through a "shear-block" connection and concrete infill walls were installed at various locations, including at the reentrant corner of the perimeter facade, the stairwell and the elevator core. These shear walls were connected to the existing concrete columns using horizontal dowels and the columns were utilized as part of the boundary elements. To accommodate the significant differences in stiffness between the concrete shear walls and the exterior steel braced frames, the diaphragm was strengthened in various locations using cast-in-place collector beams.   The vertical addition was a steel frame structure. 
	Retrofit Summary: By using a hybrid structural system, the designers were able to alleviate the induced shear forces that accumulated in the existing concrete floor slabs and punched exterior walls while opening up the west elevation of the building to accommodate a new glass curtain wall. Additionally, the retrofit had to minimize the seismic overturning forces induced on the foundation by utilizing the full length and width of the building while still accommodating the architectural considerations. 
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