
Town Council

525 San Anselmo Avenue 
San Anselmo, CA 94960

Agenda

Town Council Chambers (Via Zoom 
during COVID) - 

https://us02web.zoom.us/j/8679142494
5

7:00 PMWednesday, September 21, 2022

SPECIAL TOWN COUNCIL MEETING

https://us02web.zoom.us/j/86791424945

Or Telephone: +1 669 900 6833 | Webinar ID: 867 9142 4945

How to Submit Comments Before the Meeting: Members of the public are encouraged to submit 
email correspondence to towncouncil@townofsananselmo.org before the meeting begins.

How to Participate During the Meeting: Members of the public will have the option to speak during 
the meeting through the Zoom application by using their phone or an electronic device.

For PC, Mac, or smart phone, Use “Raise hand” function when public comment for an item is 
requested. It is a button that is located at the top or bottom of your screen, based on your computer

For landline phones, raise hand to be recognized with *9

Call to Order. Optional Pledge of Allegiance: The Mayor or a designated Council member will recite 
the Pledge of Allegiance for members of the Council and the public who wish to join in the 
recitation.
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Open time for public expression.

The public is welcome to address the Council at this time on matters not on the agenda that are 
within the jurisdiction of the Council. Please be advised that pursuant to Government Code Section 
54954.2, Council is not permitted to discuss or take action on any matter not on the agenda unless it 
determines that an emergency exists, or that there is a need to take immediate action which arose 
following posting of the agenda. Comments may be no longer than three minutes and should be 
respectful to the community.

1. Update from Town staff re: Building Bridge 2 (632-636 San Anselmo Avenue)

Staff Report

Attachment 1 - 08.03.2022 - Martin Martin - San Anselmo BB2 
Evaluation
Attachment 2 - 2022.09.12 - Martin Martin - San Anselmo BB2 
Evaluation
Attachment 3 - MGE Building Bridge 2 Analysis Proposal - Undated

Attachment 4 - Town of San Anselmo - Jhutti Structural Assessment - 
632-636 San Anselmo Avenue.
Attachment 5 - 09.12.2022 - Ballard and Watkins San Anselmo Deck 
Structure - Engineer Observation Report (002)
Attachment 6 - 09.09.2022 MGE Building Bridge 2 2nd Site Visit 
Memo
Attachment 7 - Lease Agreement - District and San Anselmo

Attachment 8 - 30 Day Notice of Lease Termination

Attachment 9 - Public Comment

Attachments:

Adjourn

In compliance with the Americans with Disabilities Act, if you need special assistance to participate 
in this meeting, please contact Town Staff at email townclerk@townofsananselmo.org. Notification 
at least 48 hours prior to the meeting will enable the Town to make reasonable accommodation to 
help insure accessibility to this meeting.
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Any writings or documents provided to a majority of the Town Council regarding any item on this 
agenda after the distribution of the original packet will be made available for public inspection at the 
public counter at Town Hall located at 525 San Anselmo Avenue.

Notice is hereby given that Council may discuss and/or take action on any or all of the items listed on 
this agenda. If any of these matters above are challenged in court, you may be limited to raising only 
those issues you or someone else raised at any public hearing described on this agenda, or in written 
correspondence delivered at, or prior to, this Council meeting. Judicial review of an administrative 
decision of the Town Council must be filed with the Court not later than the 90th day following the 
date of the Council’s decision (Code of Civil Procedure Section 1094.6) Any item not under discussion 
before 10:00 p.m. may be continued to the next regular meeting. Next regular meeting is Tuesday, 
September 27, 2022.

I certify that this agenda was posted on the Public Notice Bulletin Board on or before Monday, 
September 19, 2022

____________________________
Carla Kacmar, Town Clerk
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TOWN OF SAN ANSELMO 
STAFF REPORT 

For the meeting of September 21, 2022 

TO: Town Council 

FROM: Sean Condry, P.E., Public Works Director 

SUBJECT: Update Regarding Building Bridge 2 (632-636 San Anselmo Avenue) 
______________________________________________________________________________ 

RECOMMENDATION 

Staff recommends that the Town Council receive an update from Town staff regarding Building 
Bridge 2 and direct the Mayor to appoint a subcommittee to focus on BB2 in the coming months. 

BACKGROUND 

In November 2018 the Marin County Flood Control and Water Conservation District (“District”) 
purchased the building located at 632-636 San Anselmo Avenue, which is known as Building Bridge 2 
(“BB2”).  BB2 creates a constriction in the creek that has contributed to flooding in the past during major 
flood events.  The property was purchased with the intent to remove BB2 and restore the creek to reduce 
flood risk to hundreds of structures as part of its San Anselmo Flood Risk Reduction (“SAFRR”) project.  
While the District worked to finalize its plans for the SAFRR project, in the spring of 2020 the Town 
worked in cooperation with the District to demolish the buildings on top of BB2.   

A. BB2 Closure

In June of 2020 the Town began leasing the deck of BB2 for use as public park space, which has become 
known as Creek Park Plaza. The Plaza has been utilized by the public as an outdoor gathering area for 
over two years.  The Town covered the deck with bark and installed sinks, trash receptacles, trees, and 
picnic tables to facilitate public use.  In addition, through the summer and fall months, the Town 
Recreation Department and Chamber of Commerce have worked to provide live music in Creekside Park 
every weekend during the On the Avenue street closure events.  The Plaza has provided access to and an 
additional seating area for people gathered in the Park for those events.   

However, on September 15, 2022, the District sent the Town a letter terminating the lease for BB2.  
(Attachment 1).  The letter stated,  

“The District has determined that the bridge structure that exists within the leased premises is 
structurally unsound and poses a danger and hazard to the public. The Town is advised to 
immediately prohibit any and all uses of the area and take reasonable actions to prevent entry by 
the public during the 30-day termination notice period.  At this time, we would like to work with 
the Town to erect barriers to prevent access to the property.”   

The Town understands from County staff that the safety concerns were identified in engineering reports 
on the structural integrity of BB2.  (Attachments 2-4). The Town responded to the letter by providing the 
District with a report that had been prepared by a structural engineer, Sunny Jhutti, which indicated that 

4



BB2 is structurally sound.1 (Attachment 5).  Although District staff agreed to review the report, they 
reiterated that the public should be kept off of BB2 to ensure their safety.  On Friday September 17, 2022, 
the District erected low plastic fences and no trespassing signs on BB2 to prevent further entry.  The 
barriers and signs were taken down and replaced during the weekend.  On September 20, 2022, the 
District installed chain link fencing around the perimeter of BB2. 

B. BB2 Removal

The District is best suited to provide the Council with an update on the removal of BB2 as part of 
the SAFRR project.  The following information is provided for the Council’s reference based on 
information that has been presented by the District. 

The County Board of Supervisors received an update on the SAFRR project at its meeting of 
July 19, 2022, which can be found at the following link - 
http://marin.granicus.com/DocumentViewer.php?file=marin_4ebaa0eb9639e9e711b865381b62c
a49.pdf.  The report explained that the SAFRR project is delayed due to a Federal Emergency 
Management Agency (“FEMA”) requirement that a project in the floodway cannot result in any 
increase in flood levels.  (See July 19 presentation at Slide 8). The District estimated that 
complying with the FEMA no-rise rule would require the District to mitigate 20 properties 
downstream.  Given that the amount of money it will take to complete the mitigation is 
unknown, the District proposed installing a baffle located upstream of Creekside Pizza to 
simulate the current flooding conditions created by BB2.  (See July 19 presentation at Slide 9).  
The baffle would maintain the current flooding conditions in the creek and would give the 
District time to mitigate the downstream properties; however, the July 19 presentation notes that 
such mitigation is “on hold with installation of baffles until additional funds can be secured.” 
(See July 19 presentation at Slide 10).  The presentation states that the engineers estimate for 
removal of BB2, baffle and creek bank stabilization is $4,200,000 and construction is estimated 
to occur between April and October 2023.  (See July 19 presentation at Slide 10).   

DISCUSSION 

At its meeting of September 13, 2022, the Town Council directed staff to provide the Council 
with an update on BB2.  The above background information is provided for the Council’s 
consideration and discussion.   

With the termination of the lease, the Town cannot utilize BB2 as a gathering space going 
forward.  The District owns BB2 and is in charge of the SAFRR project; therefore the Board of 
Supervisors will make any final decisions about what to do with BB2 and how the SAFRR 
project will proceed.  At this point it appears that the baffles project may be proposed, unless the 
District develops another approach that would preserve BB2 until the SAFRR project mitigation 
can be completed.   

1 The Town had commissioned Mr. Jhutti’s report in response to the District informing the Town that they planned 
to proceed with the emergency removal of BB2 this fall. Any proposed emergency demolition project in the creek 
requires Town permits.  In anticipation of the Town’s review of the County’s permit application the Public Works 
Director in his role as Building Director/Floodplain Manager, commissioned an independent assessment of BB2.  It 
is the Town’s understanding that the District does not plan to seek permits for emergency demolition this fall. 
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If and when a building permit application is submitted, Town staff will review and process the 
application associated with any project that is presented by the District.  During the review 
process, Town staff will work with the District to ensure that the project is in compliance with 
Town regulations, California Building Code, FEMA regulations and any other regulatory 
requirements that may apply.   

Given that the District has changed course on the timing and components of the SAFRR project 
since 2018, the District may revise its plans as it moves forward. Staff believes it would be 
useful to have a Council subcommittee available to provide input about potential next steps.  
Staff recommends that the Council consider directing the Mayor to appoint a subcommittee 
made up solely of less than a quorum of the Council to work with staff on matters related to BB2 
and the SAFRR project in the coming months.   

FISCAL IMPACT 

There is no fiscal impact to receiving an update about BB2. 

CONCLUSION 

Staff respectfully requests that the Council receive this update, provide input to staff and 
consider directing the Mayor to appoint a subcommittee to focus on BB2 issues in the coming 
months.  

CEQA AND CONSISTENCY WITH CLIMATE ACTION PLAN 2030 

The Town finds that an update on BB2 is not a project under the California Environmental 
Quality Act (CEQA), because it does not involve an activity that has the potential to cause a 
direct or reasonably foreseeable indirect physical change in the environment (Pub. Res. Code § 
21065). 

This update does not relate to the Climate Action Plan 2030.  

Respectfully submitted, 

Sean Condry, P.E.  
Public Works Director 
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August 3, 2022 

County of Marin 

Department of Public Works 

Marin County Flood Control & Water Conservation District 

3501 Civic Center Drive, Suite 304 

San Rafael, CA 94903 

Attn: Felix Meneau, P.E., CFM 

Capital Planning Project Manager III 

Re: San Anselmo Creek Building Bridge 2 (BB2) Structural Evaluation 

San Anselmo Flood Risk Reduction (SAFRR) – Task Order 2 

Martin/Martin, Inc. Project No.: BS21.0810 

Mr. Meneau: 

We have completed our limited investigation of the existing concrete bridge and walls known as Building 

Bridge 2 (BB2) in San Anselmo, CA.  This letter describes our Observations, Conclusions and 

Recommendations, and was prepared at your request under the scope of SAFRR Task Order #2 between 

Martin/Martin Consulting Engineers and the County of Marin.  The investigation included visual observation 

of the BB2 structure and is based on conditions that were readily observable at the time of our site visit.  In 

accordance with Task Order #2, existing drawings were not provided for review (we understand they are not 

available), no invasive demo or testing was performed, and no structural analysis calculations were 

completed.  

BACKGROUND 

The Marin County Flood Control District’s San Anselmo Flood Risk Reduction (SAFRR) project has requested 

Martin/Martin to provide a limited observation and opinion on the structural integrity of the existing 

concrete structure at 632-634 San Anselmo Ave, known as Building Bridge #2 (BB2).  We understand that the 

buildings at BB2 were previously removed as part of the SAFRR project, and only the bridge slab, retaining 

walls, and foundations remain.  The bridge is currently covered with landscaping as being used as a public 

space.  The BB2 structure is proposed to be removed as part of the SAFRR project because it partially 

obstructs flow of San Anselmo Creek and increase the flood level on San Anselmo Avenue. 

According to the Town of San Anselmo Building Department, the original construction date of BB2 is 

unknown, but it was built sometime before 1940.  The age of the structure is therefore likely somewhere 

between 80 and 120 years old.  There are no original construction drawings of the bridge available.  No 

other reports or drawings related to BB2 are known to exist or were made available to Martin/Martin for 

review prior to preparing this report. 

ITEM 1 - ATTACHMENT 1

ITEM 1 - ATTACHMENT 1
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San Anselmo Creek Building Bridge 2 (BB2) Structural Evaluation 

August 3, 2022 
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OBSERVATIONS 

The Building Bridge 2 (BB2) structure spans across the east and west sides of the San Anselmo Creek, in San 

Anselmo’s commercial downtown district.  As seen in the Image 1 below, taken from the Northwest corner 

of BB2, the bridge deck is currently used as a public plaza, and has been covered with hardscaping and light 

landscaping. 
 

 
Image 1: BB2 and Plaza from San Anselmo Ave 

 

Scott Henderson, a Senior Project Engineer with Martin/Martin, and a Structural Engineer licensed in 

California, visited BB2 to perform a limited visual observation on Wednesday, July 7th.  Sean Condry, Town of 

San Anselmo Public Works and Building Director, and also a structural engineer, was also present.  All 

Images included in this report were taken during the site visit.  Martin/Martin observed the bridge deck and 

wall structure from below in San Anselmo Creek, and from both sides of the bridge and creek. 

Martin/Martin used a four-foot level and self-leveling laser to measure how level and plumb the bridge walls 

were on the day of the site visit.  No exploratory demolition or destructive testing was performed.  The 

observations made were based on the information that could be collected from a limited visual observation 

that lasted approximately one-hour.   

  

ITEM 1 - ATTACHMENT 1
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August 3, 2022 
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The existing BB2 structure, shown in Images 2A and 2B below, is 100 feet wide and consists of a 30-foot 

main span across the creek.  The structure consists of the following concrete elements (dimensions are 

approximate): 

1. Deck:  6” Concrete deck spanning 7’-0” between concrete beams 

2. Beams:  30” deep x 14” wide concrete beams spanning 30’-0” between walls across the creek 

3. Right Bank Wall (A):  10’-0” tall concrete retaining wall 

4. Left Bank Bridge Wall (B):  10’-0” tall x 10” thick concrete wall with pilasters 

5. Left Bank Retaining Wall (C):  8’-0” tall x 10” thick concrete retaining wall 

6. Tie Beams:  18” deep x 15” wide concrete tie beams at the base of Wall B & Wall C 

7. Foundations:  Wall foundations of unknown size 

 
Image 2A: Upstream (South Elevation) View of BB2 

 

 
Image 2B: Downstream (North Elevation) View of BB2  

ITEM 1 - ATTACHMENT 1
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1.  CONCRETE DECK AND BEAMS 
 

• The concrete deck appears to consist of a 6” one-way concrete slab, spanning between beams.  It is 

assumed to be reinforced with steel rebar.  See Image 3 below. 

• The deck was only available to view from the underside, and no obvious signs of deterioration, 

significant cracking, or excess deflection were apparent from our limited visual observation. 

• The concrete beams are 14” wide, 24” deep below the slab (30” total), and span 30’-0”.  They are 

reinforced with steel rebar, and rebar was exposed at (at least) one location as shown in the top 

right corner of Image 4 below. 

• The concrete beams showed some minor signs of deterioration and spalling, especially at the 

bottom face of the beam. 

 

 
Image 3: Slab & Beams Looking West at the Right Bank Wall 

 

 
Image 4: Beam Deterioration at Bottom Face and Expose Rebar 
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2. RIGHT BANK WALL (A) 

 

• The Right Bank Wall is a concrete wall that was only observed from the opposite side of the creek, 

so no detailed measurements were taken.  It is possible that the wall is similar to the Left Bank 

Bridge Wall, which is 10” thick and consists of concrete pilasters at each bridge beam.  This 

expectation is substantiated by the fact that vertical cracks in the wall are located adjacent to what 

would be the concrete pilasters. 

• Significant damage to the existing wall was observed at two locations, near the middle third of the 

wall height, as shown in Image 5 below.  Both cracks are sources of water passage through the wall, 

and the larger crack on the right in Image 5 below is located at a drainpipe.  The wall separation is 

larger at the bottom than the top, and the size of the crack/ separation in wall is a few inches at the 

left crack, and around one foot at the right crack.  Both cracks extend through the foundations. 

• The foundations are sloped towards the middle of the wall, such that it appears the middle of the 

wall has sunk relative to the North and South ends of the wall.  This suggest the wall is not on deep 

foundations. 

• Steel angles were observed anchored to the existing concrete across the cracks and foundation.  

They appear to have been installed in attempt to limit further wall and foundation separation.  The 

angles look like they have been in place for several years, indicating that this is not a recent wall 

failure. 

 

 
Image 5: Large Cracks in Right Bank Wall and Foundation 
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3. LEFT BANK BRIDGE WALL (B) 

 

• The Left Bank Bridge Wall is a concrete wall supporting the East end of the bridge deck that also 

retains soil to approximate mid-height.  This wall was observed from all sides.  It consists of a 10” 

thick concrete wall with 14”x16” concrete pilasters at approximately 7’-0” on-center aligned with 

the bridge beams supporting the main bridge span.  Image 6 below shows the wall from the North 

side of the bridge, looking South.  Image 2 above shows the wall from the South side of the bridge, 

looking North. 

• There is a tunnel between the Left Bank Bridge Wall and the Left Bank Retaining Wall, as shown in 

Image 7 below, with 15”x18” concrete tie beams connecting the two as shown in the Images. 

 

 
Image 6: Left Bank Bridge Wall looking South 

 

 
Image 7: Left Bank Bridge Wall (on right) looking South 
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• There is obvious damage to the Left Bank Bridge Wall, including cracks through the full wall and 

pilaster.  Where the base of the bridge beam haunch meets the concrete pilasters, the backside of 

the pilasters and wall are cracked, and concrete has separated.  There is a clear hinge in the wall and 

pilasters at this location, and the pilasters bow outward at this point.  Additionally, the top of the 

wall has displaced laterally to the East.  The location of these cracks is shown in Image 8. 

• A self-leveling laser was used to measure the horizontal displacement at the backside of the walls, 

and the typical set-up is shown in Image 9 (next page).  The laser displays a vertical line on the 

pilaster, and when aligned with the bottom of the wall, allows for an accurate measurement of the 

pilaster displacement.  The concrete tie beams at the base of the wall provide rotational fixity, such 

that the base of the pilaster is relatively plumb and vertical.  All horizontal displacement 

measurements are therefore taken relative to the base of the pilaster. 

 

      
Image 8:  Southern-most Pilaster looking North 
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• In Images 10 & 11 below, a red vertical line drawn over the vertical laser level line shows the typical 

horizontal displacement pattern of the pilasters.  A four-foot level placed up against the backside of 

the pilasters was used to verify the laser level line was vertically plumb, and that the pilaster was 

out-of-plumb. 

 

     
                          Image 9: Self-leveling Laser Set-up                             Image 10:  Southern-most Pilaster w/ Level 

 

 
Image 11: Southern-most Pilaster w/ Level Bubble 
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• Horizontal displacement measurements were taken, using the self-leveling laser, at what appeared 

to be the worst-case interior pilaster, as shown in Images 12 and 13 below. 

• At the hinge point in the pilaster where the majority of the cracking occurs, the horizontal 

displacement relative to a vertical plumb line was measured to be between 3 and 4 inches.  The 

amount of displacement and cracking appeared to be generally consistent at each pilaster, with a 

few exceptions where there was more concrete spalling. 

• At the top of the pilaster and wall, the horizontal displacement relative to a vertical plumb line was 

measured to be between 2 and 3 inches.  This indicates that the top of the wall appears to have 

displaced laterally to the East. 

 

      
      Image 12: Self-leveling Laser at Interior Pilaster                   Image 13:  Interior Pilaster Deflection at Crack 
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• At a few pilaster locations, concrete cracking was significant enough that it exposed rebar in the 

pilasters.  The worst-case condition is documented in Images 14 and 15 below.  At this location 

there is evidence of pour concrete consolidation during the original construction. 

• At this pilaster location, three vertical #5 or #6 deformed steel reinforcing bars were visible at the 

backside face of the pilaster.  Small pilaster ties were observed at roughly 12” on-center.  The 

exposed rebar showed signs of rust and deterioration.   

• The aggregate exposed at this location appeared to be smooth rock varying in size from ½” to 1”. 

 

     
                 Image 14: Exposed Rebar at Pilaster                                             Image 15:  Exposed Rebar Close-up 
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• A very clear and consistent horizontal crack along the backside of the wall between pilasters was 

observed along the full length of the wall.  The crack was located at the bottom of the bridge beam 

haunch, at the top of the hinge in the concrete pilasters.  This crack is shown in Images 16 and 17 

below. 

 

 
Image 16: Left Bank Bridge Wall Horizontal Crack 

 

 
Image 17: Left Bank Bridge Wall looking South 
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• At a few pilaster locations, it was observed that there had been previous attempts at filling the 

cracks by injecting them with an injection repair product.  At some locations, the cracks appeared to 

still be filled.  At most locations, the cracks appear to have re-opened indicating that the cause of 

the distress was not addressed by prior repair procedures.  The date of the previous repairs was not 

known. 

• Image 18 shows a typical crack injection location where the crack remained covered by the repair 

product. 

• Image 19 shows a typical crack injection location where the crack had opened-up since the repair 

attempt, in this case by approximately 1/8”.  An abandoned nozzle tip from the cracking injection 

operation is still visible. 

 

 

      
                Image 18: Signs of Previous Crack Repair                                          Image 19:  Failed Crack Injection 
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4. LEFT BANK RETAINING WALL (C) 
 

• The Left Bank Retaining Wall is a 10” thick concrete full-height retaining wall that was observed from 

inside the tunnel.  It is connected to the concrete slab above that spans across the tunnel to the Left 

Bank Bridge Wall.  Image 20 below shows the wall and tunnel from the South side of the bridge, and 

Image 21 and 22 shows the wall and tunnel from the North side of the bridge. 

• 15” wide by 18” tall concrete tie beams at 7’-0” on-center horizontally brace the bottom of the wall 

to the adjacent Left Bank Bridge Wall.  These tie beams show no significant signs of deterioration. 

• The wall was reviewed for signs of deflection, deterioration, and cracking.  No significant signs of 

deterioration or cracking was observed, and the wall appears to be in relatively good shape for its 

age.  Using a four-foot level, the wall was checked to see if it had deflected or rotated relative to 

being vertically plumb, as shown in Image 23 below.  The wall appeared to be close to vertically 

plumb.  

• Foundations for this wall are unknown and could not be observed. 

 

            
                              Image 20:  Left Bank Tunnel looking North                          Image 21:  Left Bank Retaining Wall 

 

                           
              Image 22:  Left Bank Retaining Wall looking South                   Image 23:  Vertical Plumb Check 
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CONCLUSIONS AND RECOMMENDATIONS 

The following Conclusions and Recommendations for immediate and long-term repairs and mitigation work 

are based on our limited visual review and the Observations presented above.  Recommendations provide 

herein are subject to the Limitations provided at the end of this report. 

 

1. CONCRETE DECK AND BEAMS 

Conclusions 

• The concrete deck, an existing 6” one-way concrete slab, appears to be in adequate condition given 

it’s age.  There were no signs of an immediate life safety hazard, or obvious need for immediate 

repairs. 

• The concrete beams appear to be in relatively good condition given their age and use, with limited 

and localized exceptions where deterioration or damage has exposed rebar. The beams themselves 

are not cause of concern.  Adequate supports for these beams, however, is discussed below.  

Recommendations 

1. If the BB2 structure is going to be repurposed in the future, and reused in the long-term, a structural 

engineer should be engaged to observe the concrete deck from the top to determine if there are 

any obvious signs of deterioration that were unavailable to view during our limited inspection. 

2. If the BB2 structure is going to remain in use long-term, the existing beams should be evaluated in 

more detail.  Mid-span deflection measurements should be taken to determine if there is excessive 

deflection potentially caused by long-term creep.  Repair recommendations should be provided to 

mitigate the risk of rebar deterioration where rebar is currently exposed.  The repair would likely 

involve the use of a repair mortar to protect the exposed rebar and strengthening with a fiber 

reinforced polymer (FRP) solution. 

3. An engineer should be engaged if further landscaping or additional loading is intended to be added 

to the bridge in the future. 
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2. RIGHT BANK WALL (A) 

Conclusions 

• The Right Bank Wall and foundation has experienced significant cracking and concrete separation at 

two specific locations.  Further structural evaluation would be required to determine the cause of 

this damage, but there are two likely possible explanations for the observed behavior: 

1. The cracks may be an indication of an in-plane flexural failure of the wall and foundation.  

This would create tension at the bottom of the wall (where cracks are larger) and 

compression at the top of the wall, matching the pattern of the cracks and damage.  It’s 

possible the excessive in-place flexural demand was caused by a failure of the foundations in 

the middle of the wall.  It’s possible that years of erosion of the creek bed has undermined 

and deteriorated the foundations, creating a gap in adequate and continuous vertical soil 

support. 

2. The cracks may have been caused by a buildup of hydrostatic pressure behind the wall due 

to poor drainage and/or concentrated water discharge (such as drainpipes).  Damage would 

have then been caused by water intrusion deteriorating the concrete and rebar overtime. 

• The concrete retaining wall may have rotated or laterally displaced due to the lateral earth pressure 

and/or buildup of hydrostatic pressures acting on the soil-side of the wall.  No measurements were 

taken to determine if the wall has rotated or laterally displaced during this limited evaluation. 

• Damage on the soil-side of the concrete wall is not available to view, and it’s possible that damage 

exists which is similar to the damage identified at the Left Bank Bridge Wall.  It’s therefore not 

possible to make a conclusion as to the structural integrity of the wall at this time. 

Recommendations 

1. If the BB2 structure is going to have a long-term use with public accessibility, prior to determining 

the extent of repairs, further structural evaluation should be performed to determine: 
A. The extent of damage along the soil-side of the wall caused by excessive flexure, similar to 

the Left Bank Bridge Wall. 
B. Whether the wall has experience excessive rotation or lateral displacement, which may have 

induced damage at the Left Bank Bridge Wall. 
C. The extent of erosion and damage to the foundations to determine if that are still adequate 

to support the wall for future use.  This would likely require exploratory pits dug at multiple 

locations. 
2. Repair recommendations should be made after further evaluation is completed.  Repairs may 

include new horizontal support for the wall in the form of tiebacks or foundation replacement. 

 

  

ITEM 1 - ATTACHMENT 1

ITEM 1 - ATTACHMENT 1
21



San Anselmo Creek Building Bridge 2 (BB2) Structural Evaluation 

August 3, 2022 
 

P a g e  16 | 19 

3. LEFT BANK BRIDGE WALL (B) 

Conclusions 

• The Left Bank Bridge wall clearly has significant localized cracking and deformation, greater than 

should be seen in a concrete structure that has performed adequately over its lifespan. 

• The hinge formation in the concrete wall and pilasters is caused by an excessive flexural demand at 

the top of the pilaster.  The flexural demand has caused the East face of the pilasters to experience 

excessive tensile strain in the concrete and rebar, causing the concrete to crack and spall, and the 

integrity of the concrete to deteriorate. 

• Since no original drawings are available, the level of structural deficiency is unknown.  

• The cracks and spalling have exposed the pilaster rebar to rust and deterioration, the extent of 

which is unknown and would require further study.  Rebar deterioration reduces the available 

flexural strength in the pilasters. 

• The flexure and resulting rotational deformation in the pilasters appear to be an ongoing issue that 

has worsened over time.  This conclusion is based on the observation that previous crack repairs 

appear to have failed and cracks re-opened. 

• The cause of the flexural demand in the wall has not been clearly identified, and therefore repair 

requirements cannot be fully determined without further structural evaluation.  Possible 

explanations for the observed behavior include: 

1. Lateral displacement at the top of the Right Bank Wall, caused by retaining wall rotation or 

sliding, has induced a lateral force and displacement into the Left Bank Bridge Wall pilasters 

via the bridge deck and beams.  The possibility of this lateral displacement at the top of the 

Left Bank Bridge Wall could have induced a flexural demand in the pilasters at the observed 

hinge location due to fixity at the bottom of the pilasters. 

2. Bending deflection of the concrete bridge beams, possibly caused by long-term creep, has 

induced a rotational demand at the top of the pilasters. 

3. Lateral displacement at the base of the Left Bank Retaining Wall, due to lateral earth 

pressures or a buildup of hydrostatic pressure, or base of wall sliding due to erosion while 

the top of wall remains braced. The possibility of this lateral displacement at the bottom of 

the pilasters could have induced additional flexural demand at the top of the pilasters. 

4. Significant flood events which caused the water elevation to be higher on the bridge (West) 

side of the wall than the tunnel (East) side of the wall could have induced out-of-plane 

flexural reactions in the pilasters. 

5. Other reasons not yet identified, or a combination of multiple issues. 

• Given the damage evident in the Left Bank Bridge wall, we recommend temporary lateral bracing be 

installed immediately. Further investigation will be required to effectively evaluate the structural 

integrity of the BB2 structure and develop full recommendations for rehabilitation of the structure.  

Until temporary and permanent lateral stability is enhanced, there remains a possibility of failure of 

the structure. Items supporting this conclusion include: 

1. The deflected shape of the pilasters. 

2. The size of the cracks and extent of spalling and deterioration. 

3. The risk of rust and deterioration of pilaster reinforcement. 

4. The risk of future loading events inducing significant short-term loads, such as a firetruck on 

the bridge plaza, or a future flood. 
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Recommendations 

• If the BB2 structure is going to remain in use supporting public assembly, Martin/Martin 

recommends immediately implementing one of two strategies to reduce the likelihood of further 

damage and reduce the risk of structural failure in the immediate future. 

 
1. Option 1 - Temporary Horizontal Shoring:  Temporary horizontal shoring columns should be 

installed at each pilaster (15 locations), between the East face of the pilaster and the Left 

Bank Retaining Wall, by a competent contractor experience with shoring installation. 

See Image 24 below. 

 

 
Image 24:  Schematic of Temporary Horizontal Shoring (one location shown) 

 

The shoring should be adequately fastened to the concrete at each end with concrete 

screws or adhesive anchors, as the shoring will see some hydraulic loading during a flooding 

event.  The shoring could cause a safety hazard for people walking through the tunnel 

between the Left Bank Retaining Wall and Bridge Wall, so we recommend closing off the 

entrance to the tunnel with floodway compliant breakaway walls or similar means.  At the 

upstream end of the tunnel, large debris be blocked by the shoring columns, and create an 

obstacle to the flow of water.  Therefore, some means of directing large debris toward the 

middle of the creek is recommended.  These elements may require further design services 

from a professional consultant. 

 

  

ITEM 1 - ATTACHMENT 1

ITEM 1 - ATTACHMENT 1 23



San Anselmo Creek Building Bridge 2 (BB2) Structural Evaluation 

August 3, 2022 
 

P a g e  18 | 19 

2. Option 2 – FRP Column Strengthening:  A Fiber-Reinforced Polymer (FRP) wrap should be 

installed on the East face of each existing concrete pilaster (15 locations).  The FRP should 

be installed by a competent and experienced FRP installer.  The FRP designer should provide 

the maximum amount of FRP flexural strengthening that is practical for this application. 

See Image 25 below. 

 

 
Image 25:  Schematic of FRP Reinforcing at Pilasters 

 

The FRP strengthening of the columns may not be enough to increase the flexural strength 

to be in compliance with current building codes.  It is only intended to increase the flexural 

strength of the pilasters enough to reduce the likelihood of further damage and reduce the 

risk of structural failure in the immediate future 

 

• If the BB2 structure is going to remain in use for the long-term, and not demolished as part of the 

SAFRR project, then further evaluation is required to determine the exact cause of the observed 

damage and determine the appropriate repair strategies.  The repairs may include a combination of: 

1. Tiebacks at the Right Bank and Left Bank retaining walls. 

2. Foundation replacement at the Right and Left Bank walls. 

3. FRP solutions for flexural strengthening of the concrete pilasters. 

4. Grout injection at cracks to protect existing rebar and reduce water intrusion. 

• If monitoring of the horizontal displacement of the walls, and size of the cracks in the pilasters, is 

desired then monitoring equipment can be installed.  Monitoring equipment may include the 

installation of Linear Variable Displacement Transformers (LVDTs), Tell-Tale crack monitors, or other 

similar technology.  Site monitoring and reporting of changes and conditions of the bridge on a 

regular basis is recommended.  If conditions changed, the bridge should be re-evaluated by 

Martin/Martin (or another structural engineer with competency in investigative engineering). 
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4. LEFT BANK RETAINING WALL (C) 

Conclusions 

• The Left Bank Retaining Wall appears to be performing adequately.  There are no obvious signs of 

failure that would necessitate repairs for immediate or long-term use of the BB2 structure. 

• It is possible that horizontal displacement of the wall has caused the tie beams at the base of the 

wall to impose a lateral force on the Left Bank Bridge Wall and pilasters.  Further evaluation is 

required to determine if that is the case. 

Recommendations 

• If during further evaluation it is discovered that the Left Bank Retaining Wall is imposing lateral force 

on the Left Bank Bridge Wall, then the Left Bank Retaining Wall should be braced against sliding.  

One solution would be to install tiebacks in the Left Bank Retaining Wall to resist the lateral earth 

pressures and eliminate the risk of future horizontal displacement. 

 

 

LIMITATIONS 

Our investigation was limited solely to a visual observation of the BB2 structure as described in the 

Observations section above and is based on conditions that were readily observable at the time of our site 

visit. Existing drawings were not provided for review and no invasive testing was performed. No calculations 

or quantitative analysis was completed. Repair recommendations are conceptual in nature and are not 

intended for construction. No opinion has been provided by Martin/Martin on whether the BB2 structure is 

in compliance with any building code or reference document.  Martin/Martin, Inc. does not accept 

responsibility for deficiencies not evident during an observation of this type. 

 

We appreciate this opportunity to be of service. Please contact us if you have any questions regarding this 

report or if you require further assistance. 

 

 

Sincerely, 

 

 

    
Scott Henderson, PE SE     Emily Guglielmo, PE SE 

Senior Project Engineer     Principal 
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September 12, 2022 

County of Marin 

Department of Public Works 

Marin County Flood Control & Water Conservation District 

3501 Civic Center Drive, Suite 304 

San Rafael, CA 94903 

Attn: Felix Meneau, PE, CFM Berenice Davidson, PE 

Capital Planning Project Manager III Assistant Director 

Re: San Anselmo Creek Building Bridge 2 (BB2) Structural Evaluation 

San Anselmo Flood Risk Reduction (SAFRR) – Task Order 2 

Martin/Martin, Inc. Project No.: BS21.0810 

Country of Marin: 

Martin/Martin has completed our limited investigation of the existing concrete bridge and walls known as 

Building Bridge 2 (BB2) in San Anselmo, CA.  This letter describes our Observations, Document Review, 

Conclusions and Recommendations, and was prepared at your request under the scope of SAFRR Task Order 

#2 between Martin/Martin Consulting Engineers and the County of Marin. 

The investigation included a visual observation of the BB2 structure and is based on conditions that were 

readily observable at the time of our site visit.  In accordance with Task Order #2, original drawings of the 

structure were not provided for review, no invasive demo or testing was performed, and no structural 

analysis calculations were completed. 

This report was updated on September 12th, 2022 and supersedes all earlier versions.  A previous version 

was submitted to the County dated August 3rd, 2022.  Draft versions were sent to the County for initial 

review on July 28th and August 16th in 2021. 
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BACKGROUND 

The Marin County Flood Control District’s San Anselmo Flood Risk Reduction (SAFRR) project has requested 

Martin/Martin to provide a limited observation and opinion on the structural integrity of the existing 

concrete structure at 632-634 San Anselmo Ave, known as Building Bridge #2 (BB2).  We understand that the 

buildings at BB2 were previously removed as part of the SAFRR project, and only the bridge slab, retaining 

walls, and foundations remain.  The bridge is currently covered with landscaping and is being used as a 

public space.  The BB2 structure is proposed to be removed as part of the SAFRR project because it partially 

obstructs flow of San Anselmo Creek and increase the flood level on San Anselmo Avenue.  According to the 

Town of San Anselmo Building Department, the original construction date of BB2 is unknown, but it was 

built sometime before 1940.  The age of the structure is therefore likely somewhere between 80 and 120 

years old. 

 

DOCUMENT REVIEW 

Martin/Martin was provided with two documents related to the bridge which were reviewed as a part of the 

scope of this evaluation.  The first document consists of Foundation Repair permit drawings from 2002 

prepared by Michael Watkins of Ballard & Watkins Construction Services (San Anselmo, CA).  The second 

document consists of an Engineering Observation Report from 2006 prepared by Michael Watkins of Ballard 

& Watkins Construction Services.  There are no original construction drawings of the bridge available 

according to the Town of San Anselmo. 

 

On September 9th, 2022, the County of Marin provide Martin/Martin with the 2002 Foundation Repair 

drawings by Michael Watkins, PE.  This document includes foundation work that occurred between the Left 

Bank Bridge Wall and Left Bank Retaining Wall (see Observations below for a description of the wall 

nomenclature).  The associated Inspection Record and on-site observations indicate the work on the 

drawings was constructed around October 2002.  The permit drawings indicate the repair included the 

following structural elements: 

 

1. New helical piers installed nearly horizontal at the base of the Left Bank Retaining Wall 

2. New concrete tie beams installed between the Left Bank Retaining Wall and Left Bank Bridge Wall 

3. A new concrete grade beam connecting the tie beams and the back of the Left Bank Bridge Wall 

4. New concrete drilled and cast-in-place piers installed behind and below the Left Bank Bridge Wall 

 

Relevant images are included on the following page.  Further information on this work is provided in the 

Observations section below, including information provided by Michael Watkins during a meeting at the 

bridge on September 12th, 2022. 
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Image 1: Permit Drawings from 2002 Foundation Repair 

 

 

The 2006 Engineering Observation Report by Michael Watkins, PE, was prepared for Jeff Boblick who is the 

previous owner of Building Bridge 2.  The report was prepared to investigate structural issues resulting from 

the significant flooding event on December 31st, 2005.  Observations in the report included a large vertical 

crack in the Right Bank Wall (which are still present) and a horizontal crack in the Left Bank Bridge Wall just 

below the pilaster corbels (as observed and described in more detail in this report).  The report 

recommended extensive repairs to stabilize the BB2 retaining walls and foundations.  According to Michael 

Watkins, these repairs were never implemented.  Notably, Michael Watkins makes the following statements 

in his 2006 report: 

 

“The structural integrity of the building at 632-636 San Anselmo Avenue has been significantly 

affected by the flood. Movements of the building resulting from vibrations, the lateral forces on the 

structure as a result of the flood waters against the walls and concrete beams below the deck, and 

erosion of the creek beneath the structure have caused significant structural damage to the building. 

Although there is no danger of imminent collapse, corrections of these conditions need to be 

performed to insure that further damages do not result. Erosion of the creek bed adjacent to the 

south west side abutment wall appears to have resulted in removal of materials which provide both 

lateral and vertical support to the abutment wall. The absence of this material appears to have 

resulted in a movement of the building which has resulted in a formation of a substantial crack at the 

central foundation wall at the location where the corbelled beams of the deck frame into the wall. 

These conditions need to be addressed to insure that long term damage to the structure does not 

result. Additionally, the movement the building has resulted in cracking of the deck and masonry wall 

in the structure at 636 San Anselmo Avenue, as well as the central foundation wall and associated 

pilasters. These conditions need to be repaired to insure the structural integrity of these 

components.” 
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OBSERVATIONS 

The Building Bridge 2 (BB2) structure spans across the east and west sides of the San Anselmo Creek, in San 

Anselmo’s commercial downtown district.  As seen in the Image 2 below, taken from the Northwest corner 

of BB2, the bridge deck is currently used as a public plaza, and has been covered with hardscaping and light 

landscaping. 
 

 
Image 2: BB2 and Plaza from San Anselmo Ave 

 

Scott Henderson, a Senior Project Engineer with Martin/Martin, and a Structural Engineer licensed in 

California, visited BB2 to perform a limited visual observation on Wednesday, July 7th.  Sean Condry, Town of 

San Anselmo Public Works and Building Director, and also a structural engineer, was also present.  All 

Images included in this report were taken during the site visit.  Martin/Martin observed the bridge deck and 

wall structure from below in San Anselmo Creek, and from both sides of the bridge and creek. 

Martin/Martin used a four-foot level and self-leveling laser to measure how level and plumb the bridge walls 

were on the day of the site visit.  No exploratory demolition or destructive testing was performed.  The 

observations made were based on the information that could be collected from a limited visual observation 

that lasted approximately one-hour.   
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The existing BB2 structure, shown in Images 3 and 4 below, is 100 feet wide and consists of a 30-foot main 

span across the creek.  The structure consists of the following concrete elements (dimensions are 

approximate): 

1. Deck:  6” Concrete deck spanning 7’-0” between concrete beams 

2. Beams:  30” deep x 14” wide concrete beams spanning 30’-0” between walls across the creek 

3. Right Bank Wall (A):  10’-0” tall concrete retaining wall 

4. Left Bank Bridge Wall (B):  10’-0” tall x 10” thick concrete wall with pilasters 

5. Left Bank Retaining Wall (C):  8’-0” tall x 10” thick concrete retaining wall 

6. Tie Beams:  18” deep x 15” wide concrete tie beams at the base of Wall B & Wall C 

7. Foundations:  Wall foundations of unknown size 

 
Image 3: Upstream (South Elevation) View of BB2 

 

 
Image 4: Downstream (North Elevation) View of BB2  
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1.  CONCRETE DECK AND BEAMS 
 

• The concrete deck appears to consist of a 6” one-way concrete slab, spanning between beams.  It is 

assumed to be reinforced with steel rebar.  See Image 5 below. 

• The deck was only available to view from the underside, and no obvious signs of deterioration, 

significant cracking, or excess deflection were apparent from our limited visual observation. 

• The concrete beams are 14” wide, 24” deep below the slab (30” total), and span 30’-0”.  They are 

reinforced with steel rebar, and rebar was exposed at (at least) one location as shown in the top 

right corner of Image 6 below. 

• The concrete beams showed some minor signs of deterioration and spalling, especially at the 

bottom face of the beam. 

 

 
Image 5: Slab & Beams Looking West at the Right Bank Wall 

 

 
Image 6: Beam Deterioration at Bottom Face and Expose Rebar 
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2. RIGHT BANK WALL (A) 

 

• The Right Bank Wall is a concrete wall that was only observed from the opposite side of the creek, 

so no detailed measurements were taken.  It is possible that the wall is similar to the Left Bank 

Bridge Wall, which is 10” thick and consists of concrete pilasters at each bridge beam.  This 

expectation is substantiated by the fact that vertical cracks in the wall are located adjacent to what 

would be the concrete pilasters. 

• Significant damage to the existing wall was observed at two locations, near the middle third of the 

wall height, as shown in Image 7 below.  Both cracks are sources of water passage through the wall, 

and the larger crack on the right in Image 5 below is located at a drainpipe.  The wall separation is 

larger at the bottom than the top, and the size of the crack/ separation in wall is a few inches at the 

left crack, and around one foot at the right crack.  Both cracks extend through the foundations. 

• The foundations are sloped towards the middle of the wall, such that it appears the middle of the 

wall has sunk relative to the North and South ends of the wall.  This suggest the wall is not on deep 

foundations. 

• Steel angles were observed anchored to the existing concrete across the cracks and foundation.  

They appear to have been installed in attempt to limit further wall and foundation separation.  The 

angles look like they have been in place for several years, indicating that this is not a recent wall 

failure. 

 

 
Image 7: Large Cracks in Right Bank Wall and Foundation 
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3. LEFT BANK BRIDGE WALL (B) 

 

• The Left Bank Bridge Wall is a concrete wall supporting the East end of the bridge deck that also 

retains soil to approximate mid-height.  This wall was observed from all sides.  It consists of a 10” 

thick concrete wall with 14”x16” concrete pilasters at approximately 7’-0” on-center aligned with 

the bridge beams supporting the main bridge span.  Image 8 below shows the wall from the North 

side of the bridge, looking South.  Image 4 above shows the wall from the South side of the bridge, 

looking North. 

• There is a tunnel between the Left Bank Bridge Wall and the Left Bank Retaining Wall, as shown in 

Image 9 below, with 15”x18” concrete tie beams connecting the two as shown in the Images. 

 

 
Image 8: Left Bank Bridge Wall looking South 

 

 
Image 9: Left Bank Bridge Wall (on right) looking South 
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• There is obvious damage to the Left Bank Bridge Wall, including cracks through the full wall and 

pilaster.  Where the base of the bridge beam haunch meets the concrete pilasters, the backside of 

the pilasters and wall are cracked, and concrete has separated.  There is a clear hinge in the wall and 

pilasters at this location, and the pilasters bow outward at this point.  Additionally, the top of the 

wall has displaced laterally to the East.  The location of these cracks is shown in Image 10. 

• A self-leveling laser was used to measure the horizontal displacement at the backside of the walls, 

and the typical set-up is shown in Image 11 (next page).  The laser displays a vertical line on the 

pilaster, and when aligned with the bottom of the wall, allows for an accurate measurement of the 

pilaster displacement.  The concrete tie beams at the base of the wall provide rotational fixity, such 

that the base of the pilaster is relatively plumb and vertical.  All horizontal displacement 

measurements are therefore taken relative to the base of the pilaster. 

 

      
Image 10:  Southern-most Pilaster looking North 
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• In Images 11 & 12 below, a red vertical line drawn over the vertical laser level line shows the typical 

horizontal displacement pattern of the pilasters.  A four-foot level placed up against the backside of 

the pilasters was used to verify the laser level line was vertically plumb, and that the pilaster was 

out-of-plumb. 

 

     
                          Image 11: Self-leveling Laser Set-up                             Image 12:  Southern-most Pilaster w/ Level 

 

 
Image 13: Southern-most Pilaster w/ Level Bubble 
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• Horizontal displacement measurements were taken, using the self-leveling laser, at what appeared 

to be the worst-case interior pilaster, as shown in Images 14 and 15 below. 

• At the hinge point in the pilaster where the majority of the cracking occurs, the horizontal 

displacement relative to a vertical plumb line was measured to be between 3 and 4 inches.  The 

amount of displacement and cracking appeared to be generally consistent at each pilaster, with a 

few exceptions where there was more concrete spalling. 

• At the top of the pilaster and wall, the horizontal displacement relative to a vertical plumb line was 

measured to be between 2 and 3 inches.  This indicates that the top of the wall appears to have 

displaced laterally to the East. 

 

      
      Image 14: Self-leveling Laser at Interior Pilaster                   Image 15:  Interior Pilaster Deflection at Crack 
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• At a few pilaster locations, concrete cracking was significant enough that it exposed rebar in the 

pilasters.  The worst-case condition is documented in Images 16 and 17 below.  At this location 

there is evidence of pour concrete consolidation during the original construction. 

• At this pilaster location, three vertical #5 or #6 deformed steel reinforcing bars were visible at the 

backside face of the pilaster.  Small pilaster ties were observed at roughly 12” on-center.  The 

exposed rebar showed signs of rust and deterioration.   

• The aggregate exposed at this location appeared to be smooth rock varying in size from ½” to 1”. 

 

     
                 Image 16: Exposed Rebar at Pilaster                                             Image 17:  Exposed Rebar Close-up 
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• A very clear and consistent horizontal crack along the backside of the wall between pilasters was 

observed along the full length of the wall.  The crack was located at the bottom of the bridge beam 

haunch, at the top of the hinge in the concrete pilasters.  This crack is shown in Images 18 and 19 

below. 

 

 
Image 18: Left Bank Bridge Wall Horizontal Crack 

 

 
Image 19: Left Bank Bridge Wall looking South 
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• At a few pilaster locations, it was observed that there had been previous attempts at filling the 

cracks by injecting them with an injection repair product.  At some locations, the cracks appeared to 

still be filled.  At most locations, the cracks appear to have re-opened indicating that the cause of 

the distress was not addressed by prior repair procedures.  The date of the previous repairs was not 

known. 

• Image 20 shows a typical crack injection location where the crack remained covered by the repair 

product. 

• Image 21 shows a typical crack injection location where the crack had opened-up since the repair 

attempt, in this case by approximately 1/8”.  An abandoned nozzle tip from the cracking injection 

operation is still visible. 

 

 

      
                Image 20: Signs of Previous Crack Repair                                          Image 21:  Failed Crack Injection 
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4. LEFT BANK RETAINING WALL (C) 
 

• The Left Bank Retaining Wall is a 10” thick concrete full-height retaining wall that was observed from 

inside the tunnel.  It is connected to the concrete slab above that spans across the tunnel to the Left 

Bank Bridge Wall.  Image 22 below shows the wall and tunnel from the South side of the bridge, and 

Image 23 and 24 shows the wall and tunnel from the North side of the bridge. 

• 15” wide by 18” tall concrete tie beams at 7’-0” on-center horizontally brace the bottom of the wall 

to the adjacent Left Bank Bridge Wall.  These tie beams show no significant signs of deterioration. 

• The wall was reviewed for signs of deflection, deterioration, and cracking.  No significant signs of 

deterioration or cracking was observed, and the wall appears to be in relatively good shape for its 

age.  Using a four-foot level, the wall was checked to see if it had deflected or rotated relative to 

being vertically plumb, as shown in Image 25 below.  The wall appeared to be close to vertically 

plumb.  

• Foundations for this wall are unknown and could not be observed. 

 

            
                              Image 22:  Left Bank Tunnel looking North                          Image 23:  Left Bank Retaining Wall 

 

                           
              Image 24:  Left Bank Retaining Wall looking South                   Image 25:  Vertical Plumb Check 
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Scott Henderson, Senior Project Engineer with Martin/Martin, met with consulting engineer Michael 

Watkins and County of Marin DPW Assistant Director Berenice Davidson at BB2 on September 12th, 2022, to 

discuss the Foundation Repair work that Michael Watkins engineered in 2002 (as described in the Document 

Review section above). 

Michael explained that the foundation repair work was completed because the horizontal cracks in the Left 

Bank Bridge Wall were visible at that time, and he believed the cracks were caused by the Left Bank 

Retaining Wall sliding towards the creek and imparting a horizontal force at the bridge slab elevation (top of 

the walls).  The goal of the repair work was to stabilize the Left Bank Retaining Wall and stop horizontal 

forces from being imposed onto the Left Bank Bridge Wall. 

Michael Watkins also noted that he believed the cracks in the Left Bank Bridge Wall have worsened since 

2002, indicating that the excessive flexural demands on the pilasters and the flexural movement observed 

are continuing to occur.  Michael also noted that he believed the downward vertical displacement of the 

Right Bank Wall, most likely caused by flood water induced scouring and undermining of the foundation, 

may be the cause of the flexural demands at the top of the Left Bank Bridge Wall and observed cracking.  It 

was noted that the structural repairs recommended in Michael Watkins 2006 report were never 

implemented. 

Scott Henderson of Martin/Martin was in general agreement with Michael Watkins opinions. 
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CONCLUSIONS AND RECOMMENDATIONS 

The following Conclusions and Recommendations for immediate and long-term repairs and mitigation work 

are based on our limited visual review and the Observations presented above.  Recommendations provide 

herein are subject to the Limitations provided at the end of this report. 

 

1. CONCRETE DECK AND BEAMS 

Conclusions 

• The concrete deck, an existing 6” one-way concrete slab, appears to be in adequate condition given 

it’s age.  There were no signs of an immediate life safety hazard, or obvious need for immediate 

repairs. 

• The concrete beams appear to be in relatively good condition given their age and use, with limited 

and localized exceptions where deterioration or damage has exposed rebar. The beams themselves 

are not cause of concern.  Adequate supports for these beams, however, is discussed below.  

Recommendations 

1. If the BB2 structure is going to be repurposed in the future, and reused in the long-term, a structural 

engineer should be engaged to observe the concrete deck from the top to determine if there are 

any obvious signs of deterioration that were unavailable to view during our limited inspection. 

2. If the BB2 structure is going to remain in use long-term, the existing beams should be evaluated in 

more detail.  Mid-span deflection measurements should be taken to determine if there is excessive 

deflection potentially caused by long-term creep.  Repair recommendations should be provided to 

mitigate the risk of rebar deterioration where rebar is currently exposed.  The repair would likely 

involve the use of a repair mortar to protect the exposed rebar and strengthening with a fiber 

reinforced polymer (FRP) solution. 

3. An engineer should be engaged if further landscaping or additional loading is intended to be added 

to the bridge in the future. 
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2. RIGHT BANK WALL (A) 

Conclusions 

• The Right Bank Wall and foundation has experienced significant cracking and concrete separation at 

two specific locations.  Further structural evaluation would be required to determine the cause of 

this damage, but there are two likely possible explanations for the observed behavior: 

1. The cracks may be an indication of an in-plane flexural failure of the wall and foundation.  

This would create tension at the bottom of the wall (where cracks are larger) and 

compression at the top of the wall, matching the pattern of the cracks and damage.  It’s 

possible the excessive in-place flexural demand was caused by a failure of the foundations in 

the middle of the wall.  It’s possible that years of erosion of the creek bed has undermined 

and deteriorated the foundations, creating a gap in adequate and continuous vertical soil 

support.  This scenario is considered very likely based on the visual observations made. 

2. The cracks may have been caused by a buildup of hydrostatic pressure behind the wall due 

to poor drainage and/or concentrated water discharge (such as drainpipes).  Damage would 

have then been caused by water intrusion deteriorating the concrete and rebar overtime. 

• The concrete retaining wall may have rotated or laterally displaced due to the lateral earth pressure 

and/or buildup of hydrostatic pressures acting on the soil-side of the wall.  No measurements were 

taken to determine if the wall has rotated or laterally displaced during this limited evaluation. 

• Damage on the soil-side of the concrete wall is not available to view, and it’s possible that damage 

exists which is similar to the damage identified at the Left Bank Bridge Wall.  It’s therefore not 

possible to make a conclusion as to the structural integrity of the wall at this time. 

Recommendations 

1. If the BB2 structure is going to have a long-term use with public accessibility, prior to determining 

the extent of repairs, further structural evaluation should be performed to determine: 
A. The extent of damage along the soil-side of the wall caused by excessive flexure, similar to 

the Left Bank Bridge Wall. 
B. Whether the wall has experience excessive rotation or lateral displacement, which may have 

induced damage at the Left Bank Bridge Wall. 
C. The extent of erosion and damage to the foundations to determine if that are still adequate 

to support the wall for future use.  This would likely require exploratory pits dug at multiple 

locations. 
2. Repair recommendations should be made after further evaluation is completed.  Repairs may 

include new horizontal support for the wall in the form of tiebacks or foundation replacement. 
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3. LEFT BANK BRIDGE WALL (B) 

Conclusions 

• The Left Bank Bridge wall clearly has significant localized cracking and deformation, greater than 

should be seen in a concrete structure that has performed adequately over its lifespan. 

• The hinge formation in the concrete wall and pilasters is caused by an excessive flexural demand at 

the top of the pilaster.  The flexural demand has caused the East face of the pilasters to experience 

excessive tensile strain in the concrete and rebar, causing the concrete to crack and spall, and the 

integrity of the concrete to deteriorate. 

• Since no original drawings are available, the level of structural deficiency is unknown.  

• The cracks and spalling have exposed the pilaster rebar to rust and deterioration, the extent of 

which is unknown and would require further study.  Rebar deterioration reduces the available 

flexural strength in the pilasters. 

• The flexure and resulting rotational deformation in the pilasters appear to be an ongoing issue that 

has worsened over time.  This conclusion is based on the observation that previous crack repairs 

appear to have failed and cracks re-opened, and observations made by Michael Watkins during our 

September 12th, 2022 on-site meeting. 

• The cause of the flexural demand in the wall has not been clearly identified, and therefore repair 

requirements cannot be fully determined without further structural evaluation.  Possible 

explanations for the observed behavior include: 

1. Lateral displacement at the top of the Right Bank Wall, caused by retaining wall rotation or 

sliding, has induced a lateral force and displacement into the Left Bank Bridge Wall pilasters 

via the bridge deck and beams.  The possibility of this lateral displacement at the top of the 

Left Bank Bridge Wall could have induced a flexural demand in the pilasters at the observed 

hinge location due to fixity at the bottom of the pilasters. 

2. Bending deflection of the concrete bridge beams, possibly caused by long-term creep, has 

induced a rotational demand at the top of the pilasters. 

3. Lateral displacement of the Left Bank Retaining Wall, due to lateral earth pressures or a 

buildup of hydrostatic pressure, or base of wall sliding due to erosion while the top of wall 

remains braced. The possibility of this lateral displacement at the bottom of the pilasters 

could have induced additional flexural demand at the top of the pilasters. 

4. Significant flood events which caused the water elevation to be higher on the bridge (West) 

side of the wall than the tunnel (East) side of the wall could have induced out-of-plane 

flexural reactions in the pilasters. 

5. Vertical displacement of the Right Bank Wall most likely caused by a failure of the 

foundation supporting materials due to the scouring effect of the creek.  This vertical 

displacement may have induced a rotation at the top of the Left Bank Bridge Wall and 

induced the observed horizontal cracking. 

6. Other reasons not yet identified, or a combination of multiple issues. 

• Given the damage evident in the Left Bank Bridge wall, we recommend temporary lateral bracing be 

installed immediately. Further investigation will be required to effectively evaluate the structural 

integrity of the BB2 structure and develop full recommendations for rehabilitation of the structure.  

Until temporary and permanent lateral stability is enhanced, there remains a possibility of failure of 

the structure. Items supporting this conclusion include: 
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1. The deflected shape of the pilasters. 

2. The size of the cracks and extent of spalling and deterioration. 

3. The risk of rust and deterioration of pilaster reinforcement. 

4. The risk of future loading events inducing significant short-term loads, such as a firetruck on 

the bridge plaza, or a future flood. 

Recommendations 

• If the BB2 structure is going to remain in use supporting public assembly, Martin/Martin 

recommends immediately implementing one of two strategies to reduce the likelihood of further 

damage and reduce the risk of structural failure in the immediate future. 

 
1. Option 1 - Temporary Horizontal Shoring:  Temporary horizontal shoring columns should be 

installed at each pilaster (15 locations), between the East face of the pilaster and the Left 

Bank Retaining Wall, by a competent contractor experience with shoring installation. 

See Image 26 below. 

 

 
Image 26:  Schematic of Temporary Horizontal Shoring (one location shown) 

 

The shoring should be adequately fastened to the concrete at each end with concrete 

screws or adhesive anchors, as the shoring will see some hydraulic loading during a flooding 

event.  The shoring could cause a safety hazard for people walking through the tunnel 

between the Left Bank Retaining Wall and Bridge Wall, so we recommend closing off the 

entrance to the tunnel with floodway compliant breakaway walls or similar means.  At the 

upstream end of the tunnel, large debris be blocked by the shoring columns, and create an 

obstacle to the flow of water.  Therefore, some means of directing large debris toward the 

middle of the creek is recommended.  These elements may require further design services 

from a professional consultant. 
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2. Option 2 – FRP Column Strengthening:  A Fiber-Reinforced Polymer (FRP) wrap should be 

installed on the East face of each existing concrete pilaster (15 locations).  The FRP should 

be installed by a competent and experienced FRP installer.  The FRP designer should provide 

the maximum amount of FRP flexural strengthening that is practical for this application. 

See Image 27 below. 

 

 
Image 27:  Schematic of FRP Reinforcing at Pilasters 

 

The FRP strengthening of the columns may not be enough to increase the flexural strength 

to be in compliance with current building codes.  It is only intended to increase the flexural 

strength of the pilasters enough to reduce the likelihood of further damage and reduce the 

risk of structural failure in the immediate future. 

 

• If the BB2 structure is going to remain in use for the long-term, and not demolished as part of the 

SAFRR project, then further evaluation is required to determine the exact cause of the observed 

damage and determine the appropriate repair strategies.  The repairs may include a combination of: 

1. Tiebacks at the Right Bank and Left Bank retaining walls. 

2. Foundation replacement at the Right and Left Bank walls. 

3. FRP solutions for flexural strengthening of the concrete pilasters. 

4. Grout injection at cracks to protect existing rebar and reduce water intrusion. 

• If monitoring of the horizontal displacement of the walls, and size of the cracks in the pilasters, is 

desired then monitoring equipment can be installed.  Monitoring equipment may include the 

installation of Linear Variable Displacement Transformers (LVDTs), Tell-Tale crack monitors, or other 

similar technology.  Site monitoring and reporting of changes and conditions of the bridge on a 

regular basis is recommended.  If conditions changed, the bridge should be re-evaluated by 

Martin/Martin (or another structural engineer with competency in investigative engineering). 
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4. LEFT BANK RETAINING WALL (C) 

Conclusions 

• The Left Bank Retaining Wall appears to be performing adequately.  There are no obvious signs of 

failure that would necessitate repairs for immediate or long-term use of the BB2 structure. 

• It is possible that horizontal displacement of the wall has caused the tie beams at the base of the 

wall to impose a lateral force on the Left Bank Bridge Wall and pilasters.  Further evaluation is 

required to determine if that is the case. 

• Foundation repair work completed in 2002 under the direction of Michael Watkins should have 

greatly reduced the likelihood of a horizontal sliding displacement of the bottom of the wall. 

Recommendations 

• If during further evaluation it is discovered that the Left Bank Retaining Wall is continuing to impose 

lateral force on the Left Bank Bridge Wall, then the Left Bank Retaining Wall should be braced 

against sliding at the top of the wall.  One solution would be to install tiebacks in the Left Bank 

Retaining Wall to resist the lateral earth pressures and eliminate the risk of future horizontal 

displacement. 

• If any alterations are made to the BB2 structure, the Left Bank Retaining Wall should be evaluated 

by a registered structural engineer for safety and code compliance. 

 

 

LIMITATIONS 

Our investigation was limited solely to a visual observation of the BB2 structure as described in the 

Observations section above and is based on conditions that were readily observable at the time of our site 

visit. Existing drawings were not provided for review and no invasive testing was performed. No calculations 

or quantitative analysis was completed. Repair recommendations are conceptual in nature and are not 

intended for construction. No opinion has been provided by Martin/Martin on whether the BB2 structure is 

in compliance with any building code or reference document or considered “safe”.  Martin/Martin, Inc. does 

not accept responsibility for deficiencies not evident during an observation of this type. 

 

We appreciate this opportunity to be of service. Please contact us if you have any questions regarding this 

report or if you require further assistance. 

 

 

Sincerely, 

 

 

    
Scott Henderson, PE SE     Emily Guglielmo, PE SE 

Senior Project Engineer     Principal 
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PROPOSAL TO MARIN COUNTY DEPARTMENT OF PUBLIC WORKS FOR  

STABILITY ANALYSIS AND LOAD RATING OF BUILDING BRIDGE 2 (BB2) 

Dear Ms. Davidson, 

MGE engineering, Inc., is pleased to submit the following proposal for analysis of Building Bridge 2 (BB2). We 
appreciate the importance of this investigation in the larger County Flood Control Program in Ross Valley 
Watershed. MGE has been involved in the San Anselmo Flood Risk Reduction (SAFRR) program, a cooperative 
work between the County and San Anselmo, and has firsthand knowledge of its elements. We have designed the 
abutments of the pedestrian bridge in the current SAFRR project and the baffle attached to it, designed to 
temporarily mitigate the hydraulic change that the removal of BB2 would results and to meet FEMA’s 
requirements. 

BB2 is likely 80 to 90 years old, constructed like a two‐span bridge across San Anselmo Creek, having supported 
a low‐rise commercial building in the recent decades. It has two distinct spans, the primary span (32’ ±) being a 
deck and girder system and the shorter span (12’ ±) a slab deck. The structure has three concrete wall supports, 
consisting of a south abutment, an intermediate pier and a north abutment. Anecdotally, the structure was 
originally built to support a gas station on top. The deck and girder span likely supported all manners of 
vehicular loads and the slab span most likely supported the gas station’s workshop and office on top. The most 
recent building was removed in spring of 2022, after which the structure’s deck surface has been serving as a 
temporary public gathering place until the entire structure will be removed as part of the SAFRR project.   

There are no “as‐built” plans available for the structure. However, simple illustrations of the structure have been 
developed by the SAFRR project, as well as Martin/Marin, Inc., a County consulting firm. We have reviewed the 
report by the latter, dated August 3, 2022, prepared based on field observations of the structure and laser 
measurements of the buckling pier wall. No testing or structural analysis was involved in the opinions expressed 
in the report. The report’s recommendations are for both the long‐ and short‐term use of the structure.  

We have visited the structure and had many of the same observations as Marin/Martin, and perhaps few more: 

1. The super‐ and substructure joints in the bridge are rigid, moment‐connection types. If designed properly,
this type of connection introduces redundancies that are good for the structure, enabling it to perform
better under everyday loads and in seismic conditions.

2. Spalling of the south abutment concrete has exposed some of the horizontal and vertical reinforcement in
the wall, showing a light, widely spaced grid of rebars. We suspect the reinforcement in both abutments
and the pier wall is generally light.

3. The span arrangement, with 32’ and 12’ spans, is unbalanced. This causes unbalanced moments on top of
the pier wall, with the larger moment being on the longer‐span side. As a result, the pier wall has
developed a full‐length horizontal crack, as well as a network of associated cracks, at the bases of the
girder end haunches. The main horizontal crack looks old and appears to be moment‐induced and not
caused by shear, and, consistently, on the short‐span side of the pier wall. As a result, the wall has
buckled, as much as 3"‐4”, as reported by Martin/Martin. The culprit is likely the high moment capacity of
the haunched girder ends, versus the capacity of the relatively thin and lightly reinforced pier wall.

4. Two major, full‐length vertical cracks and spalls exist in the face of the south abutment, likely
corresponding to a differential settlement of the abutment’s foundation between the cracks. There are
few less alarming concrete spalls, with some exposed reinforcement in the girders and elsewhere.
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5. Like most vintage structures in central Marin, the shallow foundations of the abutments and the pier wall 
are likely not pile‐supported. However, based on our borings for the adjacent pedestrian bridge, we know 
the ground is capable of supporting medium to heavy loads, depending on the footing elevations. 

The design flaw noted in the third observation above usually manifests itself after overload conditions, such as 
extra heavy vehicular loads, unexpected ambient temperature fluctuations and seismic events, causing cracks 
and failure in the weaker of the two connecting members, in this case the pier wall. Depending on whether the 
vertical rebars crossing the long horizontal crack in the pier wall have yielded, or even snapped, the connection 
may no longer be a rigid one, but hinge‐like. As such, the load distribution in the structure has changed from the 
time of its design and should be investigated under the current compromised conditions.  

The current primary role of the structure is to serve as a public plaza until it is removed, presumably in mid‐
2023. How soon or late the structure will be removed will mean differing importance levels associated with the 
current flaws and failures in the structure and how they should be handled. Since the structure is used by the 
public and carries such live loads, we believe a modest analytical assessment of its current condition is 
warranted.  

For the assessment, additional data from the structure will be collected to create the analytical model. The loads 
on the structure are self‐weight (or dead load); live loads (weight of people on the deck); stream pressures, 
buoyancy and uplift; temperature loads; soil pressure and possible hydrostatic pressure behind the abutments. 
An attempt will need to be made to determine the nature of the reinforcement in the concrete members using 
ground penetrating radar (GPR). The concrete strength itself needs to be assessed based on its age and quality.  
Also, based on the elevations of the footings, the ground bearing capacity will need to be estimated.  

Once the condition of the structure is fully assessed, recommendations for stabilization of the structure may be 
necessary and will be made in our report. Depending on the duration of the utilization of the structure, the 
stabilization may be in the form of propping up the deck immediately on either side of the intermediate pier wall 
with vertical falsework‐type supports to relieve the pier wall from most of its load. (Horizontal or angled 
bracings are not the best since they oppose the flow and collect floating debris.) We will delineate the support 
and list the loads in such a way that, with the details we will provide, a contractor can erect this light temporary 
and supplemental support in a couple of days once the materials have been delivered to the site. This mitigation 
work, if necessary, may be done under an emergency contract to stabilize the structure and we anticipate the 
usual regulatory permits may be avoided. 

Our proposed analysis and recommendations consist of ten tasks, described below. 

Task 1. Field Measurements and Condition Observations – MGE will measure the structural dimensions in the 
field, including member thicknesses, heights and lengths; as well as support skews; for preparation of a 
Structure General Plan (GP) and a detail sheet. The field observations will be timed concurrently with the next 
task, Ground Penetrating Radar (GPR) Tests, so that MGE and the GPR subconsultant, NORCAL Geophysical 
Consultants, can collaborate in the field. MGE will observe and document the current distress at various 
locations in the structure, take photos and prepare field notes. 

MGE staff will also see whether the vertical rebars crossing a full‐length horizontal crack near the top of the 
north side of the intermediate pier wall have been severed due to elongation. MGE will request the data 
collected and monitored from the previous instrumentation of the said crack at Pier 2 from Marin County and/or 
the Town of San Anselmo. 

Task 2. Ground Penetrating Radar (GPR) Tests – MGE’s subconsultant, NORCAL, will operate a hand‐held GPR 
instrument to nondestructively determine the approximate layout of the rebar grid near each concrete surface, 
abutment thicknesses, and footing locations and depths. The elements observed for their reinforcement 
patterns and sizes will be primarily the two abutments, the single pier in the creek, the girders and the entire 
deck. Rebar sizes will be determined nondestructively based on visuals of exposed rebars at distress locations.  
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Task 3. Structure General Plan (GP) and Detail Plan Sheets – The GP will be a single‐sheet CAD drawing showing 
the three primary views of the structure: Plan, Elevation and Typical Section, calling out important dimensions 
and features of this concrete structure. A second detail sheet, showing the two abutments and the pier wall, 
their dimensions, the approximate rebar patterns and the existing distress shapes and locations. The CAD plan 
border will be based on the County’s standard format. The two plan sheets will be used for the structural and 
analytical modeling of the structure, mitigation and the report to be submitted to the County. 

Task 4. Geotechnical Review – MGE has designed the abutments of the future Creek Park Pedestrian Bridge 
adjacent to this structure as part of SAFRR, to be operated by the Town of San Anselmo. Miller Pacific has 
performed geotechnical borings at the site and has a very good grasp of its geotechnical makeup and 
performance. Upon locating the approximate elevations of the footings under the structure’s abutments and 
pier wall, and after determination of their approximate sizes, the loads on the footing can be calculated and 
compared with the ground bearing resistance provided by Miller Pacific for safety factor calculations. 

Task 5. Structural Analysis and Load Rating – Based on the structural layout and properties, a model of the 
bridge‐like structure will be created.  The concrete strength and rebar properties will be surmised based on the 
vintage of the structure, which is possibly 80‐90 years old, or older, and the quality of the concrete.  This model 
will be tested for the static loads (structure dead load, flow pressure, etc.), plus any live load on the structure. 
The current live loading is primarily human weight on structure’s deck, being utilized as a public gathering place. 
No vehicular loading is expected on the deck. Based on the structural properties collected from the fieldwork by 
MGE and NORCAL, structural member capacities will be generated and compared with the applied loads. A 
safety factor for each primary member, namely the deck, girders, the two abutments and the pier wall will be 
generated. 

Task 6. Seismic Stability Opinion – The structure is longitudinally boxed in by its two abutments and its deck 
acts like a compression strut between the two banks of the creek bound by the abutments. The structure is 
almost underground and low in height, not like a tall vertical structure exposed above the ground. Transversely, 
it is very wide and supported on two abutments and a continuous pier, not individual columns. As old as it is, 
this is not a typically vulnerable structure under seismic loads. MGE will prepare a qualitative seismic evaluation 
of the structure and devote a discussion to its seismic condition and performance.   

Task 7. Draft Report – MGE will prepare a draft report, including the Structure General Plan and the detail sheet, 
photos, the results of the findings, determination of any structural vulnerability and our recommendations. The 
latter will include any possible mitigation and an approximate cost of repairs, if any will be needed. The draft 
report will be submitted for review and comment by the County. 

Task 8. Meetings with Marin County – MGE will schedule two meetings with the County to discuss the work, its 
progress and our findings during investigations and after submittal of the Draft or Final Report. 

Task 9. Final Report – Based on the comments received from the County (and possibly others), the draft report 
will be finalized and submitted in final form.  

Task 10. Final Presentations – MGE will schedule one meeting for presentation to the County Public Works, the 
County Board of Supervisors, the public and/or other stakeholders and interested parties.  

Schedule. MGE can begin the fieldwork and analysis in early September after receiving notice to proceed (NTP). 
We anticipate the Draft Report taking approximately three months after the NTP is issued.  The Final Report will 
be submitted within a week after review by the County. 

Consulting Fees. Please see the attached fee and its breakdown based on the above ten tasks. The total 
proposed fee for this project is $79,880. The work will be invoiced monthly and based on progress to date. A 
brief progress report will be included with each invoice. 
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Marin County Department of Public Works 
BB2 Analysis Proposal 
Page 4 

   

We thank you for entrusting this important structural investigation to MGE Engineering.  Please let us know if 
we can provide additional information regarding this proposal.  

Sincerely, 
 
 
 
Nader Tamannaie, PE 
Project Manager 
 
 
 
Attach.: MGE Consulting Fee Breakdown 
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Nader 

Tamannaie

Wesley 
Sennett

Joe 

Siemers
Jeff 

Caravalho

PIC, PM
Sr Struc 

Engr

Inspection 

Engineer
CAD

320 270 270 180

1. Field Measurements and 

Condition Observations
4 8 8 $5,600 $5,600

2. Ground Penetrating Radar 

(GPR) Tests & Results
2 4 $1,720 $3,800 $5,520

3. Structure General Plan (GP) 

and Single Detail Sheet
2 8 24 $7,120 $7,120

4. Geotechnical Review 2 2 $1,180 $3,000 $4,180

5. Structural Analysis and Load 

Rating
8 72 40 4 $33,520 $33,520

6. Seismic Stability Opinion 4 4 $2,360 $2,360

7. Draft Report 16 18 4 4 $11,780 $11,780

8. Meetings with County 8 $2,560 $2,560

9. Final Report 8 4 2 $4,180 $4,180

10. Final Presentations 8 $2,560 $2,560

Expenses $500 $500

Total Hours 62 120 54 32 268

$19,840 $32,400 $14,580 $5,760 $73,080 $3,800 $3,000 $79,880Total

COST PROPOSAL FOR STABILITY ANALYSIS AND LOAD RATING OF BUILDING BRIDGE 2 (BB2)

Total Fee

Prime Firm's (MGE Engineering) Hours and Fees

NorCal

(Field GPR 

Subconsultant)

Miller Pacific

(Geotechnical 

Subconsultant)Total

Task
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September 15, 2022 

Mr. Sean Condry, Public Works and Building Director 
Town of San Anselmo 
525 San Anselmo Avenue 
San Anselmo, CA 94960 

     Substrate, Inc 
        270 Crest Rd 

 Novato, CA 94945 
    T: 415.246.4920 
 substrateinc.com 

     Sunny Jhutti, PE, SE      
Construction Manager 
sunny@substrateinc.com

Subject: Structural Assessment and Peer Review of Building Bridge #2 – 632-636 San Anselmo Avenue, 
San Anselmo, CA 94960 

Dear Mr. Condry: 

On September 9, 2022, Sunny Jhutti, SE, of Substrate, Inc performed a site visit of Building Bridge #2 on 
632-636 San Anselmo Avenue, in San Anselmo, California. A subsequent site visit was performed on
September 10th, 2022.

Building Bridge #2 

These site visits and observations were part of a Structural Assessment and Peer Review performed on 
behalf of the City of San Anselmo and to review the structural adequacy of the existing structure in its 
current state and as a Peer Review of the Structural Foundation Repair Plans by Ballard and Watkins, 
which addressed the repair of the foundation of this bridge in August 2001, with revisions approved in 
October 2022. The actual repair work was performed in 2003. 
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DESCRIPTION OF PROJECT  
The project is a “building bridge” that was likely constructed post war (circa 1945-1950) as evidenced 
by the board-formed concrete and round rebar discovered on site. The bridge type is a single span T-
girder slab bridge sitting atop concrete pilasters and shallow spread foundations that spans (27’3”) 
over San Anselmo Creek. The pilasters have in-fill walls that help with transverse shear capacity of the 
structure. 

 
Building Bridge #2 – Plans by Ballard and Watkins 
 
Originally the site of a gas station building that was built atop the bridge, the gas station was removed 
in the 1960’s or 1970’s and the area was closed to vehicular traffic and has served as a park and 
pedestrian pathway ever since.  
 
The bridge was designed for the dead load of the building plus an H12 or H20-44 Live Load, none of 
which the structure sees today as the building has been removed and the only Live Loading is a 
Pedestrian Live Load of 100 PSF.  
 

  
Site Location              Serves as a park today 

ITEM 1 - ATTACHMENT 4

ITEM 1 - ATTACHMENT 4 54



 

3  

     
SITE GEOLOGY 
The regional bedrock geology consists of complexly folded, faulted, sheared, and altered sedimentary, 
igneous, and metamorphic rock of the Jurassic-Cretaceous age (65-190 million years ago) Franciscan 
Complex (MPEG 2020). Regional geologic mapping by the USGS indicates the site consists of alluvial 
deposits (MPEG 2020). Alluvial deposits are composed of loose to soft and friable sand, gravel, and 
clay.  Franciscan Complex bedrock is mapped beneath the alluvium. Based on my site visit there were 
shallow outcroppings of bedrock were observed and noted for this report.  
 
SEISMICITY OF REGION 
The building site is in a zone of known seismicity. The San Andreas Fault located approximately 8 miles 
from the site is an 8.0 Maximum Credible Earthquake (MCE) fault and the Rodgers Creek/North 
Hayward Fault, a 7.0 MCE Fault, is around 15 miles away. 
 
A quick seismic analysis indicates that the short and long period seismic acceleration at this site is Ss = 
1.60 g and S1 = 0.60 g, which is a typical mid-range earthquake force for the Bay Area. Therefore, this 
structure does not pose any higher seismic risk activity than what is typical for the Bay Area and is 
located far enough away from existing identified fault zones to have no anticipated source impacts 
from unforeseen earthquake activity.  
 
OBSERVATIONS AND FINDINGS 
Based on the structural observations conducted on the September 9th and 10th, the bridge historically 
underwent significant scour events that caused the footings on the Northeast Abutment to be scoured 
and undermined. This could have occurred over an extended period of successive floods or a single 
event that impacted the bridge but were not documented as part of this Assessment. There is evidence 
of some settlement behind the Southeast Abutment on the sidewalk of San Anselmo Avenue. 
 

 
Minor Settlement of Sidewalk over Southeastern Abutment 
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What is observed and deduced in this report is that the Northeast Abutment appears to have rotated 
and the structure has slightly racked laterally to the Northeast. Because the bridge was previously 
locked from movement and had substantial reinforcement in the pilasters (6-#6 Bars) and knee braces, 
the structure did not collapse; it appears to have simply rotated to a new point of equilibrium. It should 
be prudent to note that the columns did not undergo full plastic hinging as the reinforcement does not 
appear to have lost section and confinement reinforcement is still intact. It appears that only the cover 
has cracked and spalled. 
 

 
Scour event that caused minor rotation 
 
The racking did, however, cause tension on the back side of the knee brace/pilaster and caused some 
cracking. The repair strategy used by Ballard and Watkins revolved around the idea of underpinning 
the footings with doweled-in piers extending into stiff clay or bedrock at 8’0” o.c. In addition, a 
continuous grade beam with helical piers was used to help restrain the Pilasters from future racking.  
This also serves be restraining the columns and footings from kicking out towards the creek. 
 

 
Underpinning and Tiebeams with Helical Piers Repair by Ballard and Watkins 
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In my professional opinion, based on over 25 years of Engineering practice, this repair strategy has 
proven effective in stabilizing the structure as it has maintained its integrity for almost 20 years since 
repairs were completed.  
 
Based on the condition of the structure observed on the September 9th and 10th site visit, the structure 
does not indicate any significant new cracking or distress. Crack monitors were witnessed on site and 
appear to have been placed on the structure to determine if new movement has occurred. In my 
professional observation, I did not identify any movement of the crack monitoring devices and can 
state at the time of my site visits the structure did not appear to be moving. All movement appeared to 
have occurred some time ago.  
 
Also noted in my site visits, it is evident that the columns/pilasters have cracked as a result of the scour 
event(s). This is partial plastic hinging as the columns deflected a few degrees out of plumb. However, 
reduced structural capacity does appear to have taken place and the structure is sufficient to support 
applied gravity loads (DL+LL) Fortunately, this cracking does not show signs of severe effect into the 
core of the column.  This suggests there is sufficient capacity to support the nominal pedestrian loading 
that it currently undergoes.  
 

 
Cracking due to tension on the back face of the Pilasters/Columns 
 
Other observations include cracks that appear to be at least 10 years in age based on no evidence of 
freshness. In addition, there appears to be no evidence of significant corrosion cracks and no splitting 
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or expanding of the concrete. This means that although some corrosion has occurred, it is not 
significant enough to condemn the structure. Although exposed cracks are not desirable, these 
observed existing cracks appear to have been there for a long time and have not significantly impacted 
the structural integrity of this bridge.  
 
On September 10th, the cracks and various areas were “sounded” with a hammer and no areas of 
hollowness or unsound concrete was determined, except at the areas where concrete segregation was 
pre-existing. The few locations of segregated concrete that were observed were original to the 
structure and were most likely the result of poor concrete vibration during construction.  
 
What strengthens my assessment that the structural still has substantial capacity against collapse is the 
inside face of the Northeastern pilaster/knee braces appear to be in excellent condition with virtually 
no evidence of cracking.  
 

 
Inside face of structure is near original condition and structurally sound. 
 
Moreover, since the bridge is braced against lateral movement with soil and tie beams with helical 
piers and underpinned with drilled piers, the probability for a catastrophic failure is low based on 
known conditions.  
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The bridge deck and girders appear to be in good condition. 
 
There is a crack identified in the West Abutment wall that has occurred as a result of a waterline failure 
at some time in the past, and that was repaired with continuity straps and angle iron. There did not 
appear to be new movement at that location. This location corresponds to the cracked sidewalk, which 
remains consistent with waterline failure that occurred sometime in the past. 
 
All this evidence suggests that the structure has been stable in its current condition for approximately 
15-20 years and there is no evidence to suggest that any considerable damage has occurred recently.  
 
RECOMMENDATIONS  
 
SHORT TERM (0-5 Years) 
 
Based on a comprehensive review of the engineering plans and performing two site visits, it is my 
professional opinion as a California Licensed Structural Engineer that the structure does not appear to 
be in a condition of imminent danger or hazard. Based on the fact that a lot of the former building 
dead load was removed, and  it does not see a H20-44 Truck Loading, the structure is safe for the 
existing pedestrian use. The structure is currently supporting a pedestrian live load, and since the 
previous repair has stabilized the structure, I can recommend it remain fully functional as there no 
inherent danger of collapse or a force majeure event.  
 
That being said, there are some minor repairs that are recommended to be performed over the next 
year or so:  
 
Repair concrete spalls at the knee braces using the following procedure as I have determined 2 types of 
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concrete issues in the pilasters: 
 

1) Type 1 (Surficial Defects) that are 0.25 to 2” cracks and honeycombing in the cover.  

 
Type 1 Defect 

2) Type 2 (Minor Defects) that are 1.5 to 3” cracks and honeycombing in the cover and minor 
entry into the core area.  

 
Type 2 Defect 
 

 Type 1 Repairs: it is acceptable to use Caltrans Category 1 Repair Product SikaTop123 Plus. 
Please ensure manufacturer’s recommendations are followed. 
 

 For Type 2 Repairs: after performing unsound concrete test and chipping out (hand tools only) 
unsound concrete, it is acceptable to use Caltrans Category 1 Repair Product SikaTop123 Plus. 
Please ensure manufacturer’s recommendations are followed. Do not remove concrete past the 

ITEM 1 - ATTACHMENT 4

ITEM 1 - ATTACHMENT 4 60



 

9  

core of the pilaster as that will weaken the structure. This repair is only required at a few 
locations on the East Abutment.  
 
If during chipping operations damage to the core of the pilaster is caused, it is recommended to 
create a 2” air gap around the rebar by chipping the unsound material. A min 4,000 psi mix 
design of PCC concrete (peagravel blend) shall be used with after first applying a concrete glue. 
It is recommended to remove the formwork after the pour to perform a wet “strikeoff” finish 
once the concrete is set. 

In addition to these repairs of the column/pilasters, it is recommended to fill in the cracks in the 
concrete infill walls with Epoxy Resin to seal the cracks and prevent a path for future corrosion.  
SikaTop 123 Plus, Simpson SET-XP or equivalent may be used.  
 
Finally, paint all repaired areas with Xypex Concentrate Skim Coat per manufacturer’s 
recommendations.  
 
Estimated cost of repair: $10,000 - $15,000 
 
In addition to these minor repairs, an annual inspection and crack monitoring program is 
recommended post-storm season to continue to evaluate any potential movement, new cracks, or new 
scour. A licensed professional engineer shall perform this inspection and prepare a report.  
 
LONG TERM (6-40 Years) 
 
The potential for long-term effects could grow with successive flood events, seismic activity, and 
increased P-delta on the column/pilasters which will gradually reduce the service life of the structure. 
Therefore, if this structure is intended to be kept long term, it is recommended a repair strategy using 
FRP shall be employed.   
 
If this structure is required to be preserved long term (leaving Hydraulic factors aside), it is my 
professional recommendation that strengthening the pilasters/knee braces by wrapping them with 
Fiber Reinforced Polymer (FRP) to increase their stiffness, eliminate the effects of P-delta and stop any 
path for corrosion be implemented. If FRP is performed on the damaged pilasters, the service life of 
the structure could be increased by up to 40 years. The FRP work should be perform in conjunction 
with locking the superstructure from racking using steel or timber braces. 
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Example FRP beam/column repair at 526 San Anselmo Ave 
 
Another concept for your consideration would be to add structural steel braces to the rotated location 
of the pilaster which would be bolted to both the pilaster and the tie-beam. 
 

 
HSS Brace to Restrain Knee-Brace and prevent racking 
 
In addition, a more long-term repair of the area on the Southwest Abutment damaged by the waterline 
burst should be implemented. Considering that this repair would add approximately 35 years of life to 
this structure, it should be something worth considering.  
 
Estimated cost of repair: $150,000 - $300,000 
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LIMITATIONS 

 
The following recommendations have been made based solely on visual inspection of the existing field 
conditions on September 9, 2022, and September 10, 2022, and the approved structural plans by 
Ballard and Watkins dated August 2001. All photos were taken on Sept 9 and 10th, 2022 by S. Jhutti. 
Third party readers of this report do so at their own risk and should engage their own experts.  

 
The client has agreed to limit the liability of Sunny Jhutti, SE and Substrate, Inc to the amount of 
$10,000 or the fee whichever is smaller, for any and all matter arising from these visual examination 
and report. No destructive testing was performed. No calculations were performed.  Substrate, Inc did 
not have historical records or inspection reports of this bridge at the time of this report. Cost Estimates 
are ballpark in nature, the City shall obtain in independent cost estimate for work performed in the 
Recommendation Section. Sunny Jhutti, SE and Substrate, Inc shall assume no liability for other parties 
who use this report without expressed written consent of the undersigned. 
 
If you have any questions, please give me a call at 415.246.4920. Thank you. 
                                                                                                                                                                                       
Sincerely, 

 
Sunny Jhutti, S.E. 5238                                                                             
Principal 

 
 

ITEM 1 - ATTACHMENT 4

ITEM 1 - ATTACHMENT 4 63



BALLARD & WATKINS 
CONSTRUCTION SERVICES 

ENGINEERING OBSERVATION 
REPORT 

San Anselmo Avenue Deck Structure
APN: 006-102-28
San Anselmo Avenue
San Anselmo, CA 94960 

performed by Michael G. Watkins, PE 
September 12, 2022

9 Irving  Drive  San Anselmo, CA 94960  415-515-9433 mgwatkins@aol.com
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ENGINEERING OBSERVATION REPORT 

Date: September 12, 2022 

To: Berenice Davidson
cc: Scott Henderson

From: Michael Watkins, P.E. Principal, Ballard & Watkins 

Property: San Anselmo Deck Structure
APN: 006-102-28
San Anselmo Avenue  
San Anselmo, CA 94960

Subject: Engineer`s Review of the Damaged Concrete Deck Structure

Ballard and Watkins was contacted by Scott Henderson, of Martin/Martin Consulting Engineers in 
regards to projects which were done at the property located at the subject Assessor`s Parcel 
Number. We designed and coordinated two repair projects for the concrete structure located on the 
subject property while working for the property owner, Jeffrey Koblick, during the early 2000s. 
Mr. Henderson requested that our Principal Engineer, Michael Watkins, attend a site visit on 
Monday, September 12, 2022 to discuss the previous projects, and the current status of the 
structure. 

When Engineer Watkins arrived at the location, he was please to encounter not only Mr. 
Henderson, but also Berenice Davidson, Hamid Shamsapour, and another gentleman whose name 
I did not record from the County of Marin. It appears that the County of Marin has significant 
concerns about the structural stability of the concrete deck structure at this location, and wanted to 
enlist Ballard and Watkins` opinion due to our previous experience with the structure. 

OBSERVATIONS

An examination of the structure and a discussion occurred of the work which was done on the 
previous two projects, performed in the early 2000s. An examination of the current condition of 
the structure at the narrow channel revealed that substantial horizontal cracking of the center wall 
had occurred since the previous repair projects were completed. The previous cracks which were 
repaired by epoxy injection have appeared to have re-cracked, and were substantially wider than 
those observed during the previous repair. New cracks had occurred at the entire length of the wall 
at a location just under the corbels of the beams which span between beneath deck across the large 
channel. The wall appeared to be bowing for a substantial portion of it`s length. 

 substantially into the direction of the small channel. Mr. Henderson has photos and details in his 
evaluation report of the walls. 

Examination of the wall at the side of the creek closest to San Anselmo Avenue, which had large 
vertical cracks which were repaired with an angle brace at the bottom of the wall. The center 
section of the wall appears to have dropped and the cracks were much wider than previously 
observed, and it appeared that there had been scouring of dirt from behind the wall, leaving voids. 

Examination of the cantilevered decks and car parking deck were performed as well. Areas 
of concern on the cantilevered deck revealed dryrot damage to the cantilevered joists, which may 
require either opening up the interior ceilings to replaced the cantilevered members, or installing 
posts to the ground, or knee braces to the building walls to correct the structural deficiencies. 
Either option could easily result in a cost of $15,000 to $25,000 due 
to the scaffold requirements to access the deck. The car parking deck was examined and 
seems to be well constructed with proper flashing on the joists to protect them from dryrot. One 
concern with the deck is the cantilevered girder which extends beyond the limit of cantilever 
acceptable under the current code requirements, although no indication of 
excessive deflection was noted in this part of the deck.  

San Anselmo Deck Structure - Engineering Observation Report September  12, 2022 
Page 2
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The current condition of these walls has degraded substantially since the repairs were performed in the 
early 2000s. It is the opinion of this engineer that the wall closest to San Anselmo Avenue has settled, 
resulting in rotation of the entire structure around the location where the center wall encounters the corbels 
from the deck beams. The repair made at the narrow channel appears to be preventing that structure from 
settling and the rotation is resulting in the concrete cracking at the location observed. 

DISCUSSION

The structural condition of center wall and wall closest to San Anselmo Avenue show significant 
degradation since the original repairs were made almost 20 years ago. The signification settlement and 
cracks in the walls demand that some repair be executed. The cracking of the center wall, and the bowing 
of the center wall are quite obvious and it is clear that the reinforcing steel within that wall is being 
stressed. Of concern is how much stress has been placed on that reinforcing steel, and how close it is to the 
yield point. The fact that this reinforcing steel is periodically subjected to wetting and drying during the 
winter months almost assures that there is some rusting of these bars occurring. Should this steel yield, it is 
possible that the joint where the crack is visible at the center wall will unzip like a zipper as the reinforcing 
steel is stressed beyond its yield point and the load is transferred to the adjacent bars. This could lead to a 
catastrophic failure in this structure. 
This discussion focuses on the effects of gravity loads on this structure, and has not yet introduced 
concerns of lateral loads which might be introduced during an earthquake. The degradation of this structure 
surely has resulted in the reduction of the ability to survive an earthquake. 

RECOMMEDATIONS

I recommend that the structure have repairs implemented as soon as possible to avoid the potential of 
further stress being placed on the center wall. The repairs would required that the wall closest to San 
Anselmo Avenue be underpinned with either concrete piers or helical piers with support brackets, The 
large vertical cracks need to be stitched across with reinforcing steel epoxied into the concrete walls, and 
filled with nonshrink epoxy grout, and carbon fiber bridging placed on the surface across the location of 
the crack repairs. 
The center wall should have the cracks filled with epoxy grout, or epoxy injection, depending on the width, 
and the wall should be surfaced on the side closest to the narrow channel with a carbon fiber reinforcing 
layer in each direction. 
Contrary to the rapid completion of this work, I recommend that the structure be declared unsafe and all 
activity on the structure terminated. If an earthquake occurs when a large activity is in progress on the 
deck, a structural collapse could occur which would result in many serious injuries. 

If you have any questions, please do not hesitate to contact me on my cell phone at (415) 515-9433, or via 
email at mgwatkins@aol.com.

San Anselmo Deck Structure - Engineering Observation Report September  12, 
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7415 Greenhaven Drive  Suite 100  Sacramento, CA  95831 TEL (916) 421-1000  FAX (916) 421-1002 

Technical Memo 

From: Nader Tamannaie, PE, MGE Engineering 

To: Rosemarie Gaglione, Marin County Public Works 
Berenice Davidson, Marin County Public Works 
Hamid Shamsapour, PE, Marin County Public Works 

Farhad Farazmand, Marin County Public Work 

Copied: Robert Sennett, SE, PE, MGE Engineering 
Wesley Sennett, PE, SE, MGE Engineering 

Subject: BB2 Second Site Visit 

Date: September 9, 2022 

The group visited the site again on September 8, 2022. From the County, Berenice, Hamid, Farhad and Maria 
attended. Greg from Ghilotti Construction was there. From SLMO, Sean, Scott and Erica attended.  Eric from 
MPEG, and Wes and I from MGE were there. 

2002 Repair Design Plans Observations 

• The reason for the repairs is stated on the plans as loss of soil at the toe of the Pier 2 footing and
subsequent loss of resistance to sliding resulting from soil pressure behind the pier wall. In simpler terms,
this means the soil pressure was kicking the bottom of the pier wall out, making the wall crack because of
the outward swinging of its base.

• Seven 12”x18”± (not 12x12, as shown on the plans) tie-beams run between the base of Abut 3 and the near
mid-height of Pier 2’s back along the east half of the structure. They connect to a continuous 18”X18” grade
beam poured against the lower part of Pier 2.

• They used helical anchors, presumably at the abutment ends of the tie-beams, to neutralize the soil
pressure behind the abutment.

• A pile is presumed to be under each Pier 2 end of the tie-beam, as shown on the repair plans. Some of its
rebar meshes with tie-beam rebars, which in turn mesh with grade beam rebars, all in close proximity. The
grade beam/tie-beam/piles junction is dowel-connected to the back of Pier 2.

• The purpose of using the 18”-diameter piles near the pier end of each tie-beam was probably to create a
drag through the soil for the pier wall that’s connected to them so the wall does not kick out from its base.
The piles may also support the pier vertically.

Important Field Observations     

• We verified seven tie-beams had been placed per the 2002 repair plans. The underside of two tie-beams
(first and 6th from the east edge) were excavated slightly to verify the existence of a pile at the expected
spot, but no pile was seen. Overall, seven piles are supposed to exist.

• Existence of helical anchor could not be verified. Seven are supposed to be there.

• We observed another generation of repairs at the site, clearly from a time other than 2002, having added
seven other tie-beams from the bottom of Abut 3 to Pier 2 in the west half of the structure. No plans are
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available for these repairs. Some of these tie-beams are above the soil grade and no pile was seen under 
them and there is no grade beam to spread their force to the pier. 

• In the above half of the structure, a one-foot-wide concrete strip has been added to the toe of the Pier 2 
footing under the main span. It’s not obvious how deep the footing toe augmentation is dug into the soil.  

• The horizontal crack in the back of the wall is nearly continuous to the west edge of the structure. In 
general, the crack is wide in the discrete 18”x18” pier wall “pilasters” that are connected together with 12”-
wide web walls. The cracks run continuously along the web walls as well and are relatively wide.                                                                                                                       

MGE’s Conclusions 

The presence of the two sheets of plans and discovery of the second set of repairs in the field have added to our 
better understanding of the history of the structure and the modifications made to it. These modifications may 
have been effective arresting the distress. Over the past year, when the wall has been closely monitored by the 
Town, it has been observed that the cracks have not increased in width, and, subsequently, the wall has not 
experienced additional lateral displacement. We do not have the history of the above two indicators of 
structural distress from the time before the repairs were done to last year, when the monitoring began. 

Based on our observations and the configuration of the structure, as well as the two sets of repairs 
implemented, we do not believe that this structure would fail abruptly and catastrophically due to additional 
movement of the Pier 2 footing. Given this, it may not be necessary to pursue partial or full removal of the 
structure. However, review of repair plans and structure condition inspection are not sufficient to conclude 
whether the structure is safe for public use. Additional analysis and non-destructive investigations would need 
to be performed to assess the safety and load capacity of the structure.  

Based on the above conclusions, we recommend the following additional measures be implemented to ensure 
the safety of the public using this facility: 

1. Continue the monitoring of the crack at Pier 2. Measure and record the crack size at specific locations every 
2-4 weeks and immediately after rain events. If evidence of increased cracking is observed, public use of 
the structure should be prohibited until the conditions can be investigated and evaluated. 

2. Limit the public use of the structure. Large public events or gatherings on the deck should not be allowed. 
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