












 
The HNTB Companies 1735 Technology Drive, Suite 650 Telephone (408) 451-7300 
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  www.hntb.com 
 

April 28, 2008 

Mr. Manny Kadkhodayan, PE 
Senior Engineer 
City of Sunnyvale 
456 West Olive Avenue  
P.O. Box 3707 
Sunnyvale, CA 94088-3707 
 
 
RE: Bridge Inspection and Concrete Removal of Wolfe Road Overhead  
Location:   Wolfe Road over Caltrain tracks at MP 39.7 
References: Caltrans Bridge Inspection Report, dated 04/14/04, Bridge No.  37C0776 
 
As a result of Caltrain routine track inspections, large pieces of concrete (approximately 12”x15” 
size, shown in Photo 1) fallen from Wolfe Road Overhead were discovered adjacent to Caltrain 
rails, and Caltrain notified the City of Sunnyvale (City) on 4/23/08.  By request of the City, 
HNTB met with the City, Caltrans and Caltrain at the bridge location on 4/24/2008 to perform 
an evaluation of the site condition – spalling concrete on the bridge.  According to Caltrain, 
spalling concrete currently poses a major safety hazard to Caltrain rail traffic below.  
 
 
Background 
In response to the 4/14/04 Caltrans Bridge Inspection Report for Wolfe Road OH Bridge, the 
City scheduled a Capital Improvement Project to repair minor spalling, deck rehabilitation, and 
the failing bearing pads. 
 
See Photo 2 for an Aerial view of Wolfe Road Overhead, hinge and abutment locations. 
 
 

ATTACHMENT A
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Photo 1 – Large Pieces of Concrete Discovered by Caltrain and reported on 4/23/08 

 

 
Photo 2 – Aerial View of Wolfe Road Overhead, Hinge and Abutment Locations. 
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Site Observations on 4/24/08 
HNTB performed a visual inspection of the two abutments and two hinges of the railroad span 
on 4/24/08.  Assessment of the hinge locations indicate there have been large chunks of concrete 
(up to 12”x15” in size), and reinforcement which have broken off from the superstructure and 
fallen on the Caltrain right-of-way.  The spalling occurs at both north and south hinge locations 
on the west side of the bridge. The area of major concern is the northern hinge where spalled 
concrete falls directly onto a Caltrain track. There is an approximate 3’ x 1.5’ area of delaminated 
concrete in the soffit, adjacent to the spall at the north hinge above the Northbound Caltrain 
track (see Photos 3 and 4).   
 

 
Photo 3 – Loose Pieces of Concrete Fallen from Bridge near Location 1 
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Photo 4 - Delaminated Concrete in Bridge Soffit at Location 1 

 
Inspections at the deck surface indicate the elevation difference between railroad span and the 
adjacent spans at the hinges is approximately 1½ ” due to deteriorated bearing pads (see Photos 5 
and 6). 

 
Photo 5 - View of 1½” differential at Barrier at North Hinge (west side) 
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Photo 6 - View of North Hinge Expansion Joint – Looking East. 

Span on right hand side (railroad span) about 1½” lower 
 

 
Concrete Removal Work on 4/25/08 
At the request of the City, HNTB was directed to serve as Engineer on site to direct concrete 
removal of unsound concrete which could potentially fall off the bridge and onto the tracks.  The 
work was performed with the following individuals on site: 

• Caltrain: Steve Hill, PE, Chief Engineer, Maintenance & Construction, 2 Caltrain 
flagmen 

• City of Sunnyvale: Joe Gonsalves, James LeMasters, Justin Chapel 
• HNTB: Kuan Go, PE 

 
Sounding test of the concrete around the hinge was first performed, followed by removal of the 
unsound concrete pieces.  Concrete removal was performed by hand tools.  Overall, two large 
pieces of unsound concrete were removed from the hinge area:  One 6"x4"x3” piece at the hinge 
seat level and the second piece measures approximately 24"x4"x2” at the bridge soffit (See photos 
5 and 6). 
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Photo 5 – “Before” Photo of Two Concrete Pieces Identified for Removal at Location 1 

 

Loose Piece at Hinge Seat 
Level marked for removal.  
Approximately 6” x 4” x3” 

Unsound Concrete at Bridge 
Soffit marked for removal.  
Approximately 24” x 4” x 2” 
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Photo 6 – “After” Photo of Two Unsound Concrete Pieces Removed at Location 1 

 
 
 
Conclusion  
Based on HNTB’s review of the Bridge As-Builts, Caltrans Bridge Inspection Report, visual 
inspections and concrete removal work, it is our opinion that the concrete cracking and spalling 
at the hinge could be due to several reasons.  Some of the reasons are highlighted below:   

• Concrete cracking at the hinge due to post-tensioning.  This area of the hinge consists of 
two post-tensioned anchorages spaced about 3 feet apart laterally.  The post-tensioned 
anchorages at this corner have a high concentration of stresses which may have caused 
minor cracking of concrete around the anchorage regions.  

• Failed elastomeric bearing pads – Due to the failed elastomeric bearing pads, there is a 
loss of a damping mechanism for traffic impact loads, while the 1½” drop at the hinge 
significantly increases the impact loads. Therefore the hinge exhibits higher traffic impact 
loads than what it was designed for.  This increased impact loads on the hinge may have 
caused the minor cracks to enlarge. 

• Additional vibration from increased train traffic on the newer Northbound tracks, which 
were installed after the bridge was constructed. 

• Water seepage into the cracks may have caused reinforcing and anchorage steel to 
corrode and expand, resulting in concrete spalling.   

Remaining pieces around hinge 
appear to be sound concrete.   
 
Lower piece appears to be sound. 
 
However, hinge repair is still 
required. 

Unsound concrete 
pieces removed 
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Based on our inspections and concrete removal work, it is our opinion that the remaining pieces 
around the hinge at Location 1 appear to be sound (see Photo 7).  However, further repairs will 
be required as per the recommendations below. 
 
At Location 2, the pieces at the east side of the north hinge may still fall within the immediate 
future.  Since they are approximately 15’ away from the edge of Caltrain tracks, they pose less of a 
safety concern (see Photo 8).   
 

 
Photo 7 – Location 2 Hinge showing horizontal crack and potential concrete which may fall 

 

Horizontal cracks shown at 
east side of north hinge 
(Location 2).   

Potential concrete which 
may fall  
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At the south hinges (Locations 3 and 4), the hinges appear to be in fair condition, with minor 
horizontal crack.  However, these hinges will likely deteriorate to conditions similar to the hinges 
at Locations 1 and 2 if repairs are not carried out.   
 

 
Photo 8 – Typical Condition of South Hinge (Locations 3 and 4) showing minor horizontal crack 
 
 
Recommendations 
There is currently no imminent danger of bridge collapse, but due to worsening condition of the 
hinges, and to reduce the hazard of falling concrete onto Caltrain tracks, HNTB recommends the 
following to be completed within the next 6 months, before the next winter: 
 

• Repair spalled concrete at hinge joints  
• Replace failed elastomeric bearing pads  
• Treat deck with methacrylate resin 
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Before the start of the recommended construction above, HNTB also recommends the City and 
Caltrain perform the following work to reduce the likelihood of additional concrete falling onto 
the tracks: 

• Caltrain track inspectors should monitor Wolfe Road OH at MP 39.7 for loose concrete 
pieces during their routine track inspections every 72 hours.   

• Perform concrete sounding test of north hinge above northbound (NB) Caltrain track 
and remove loose concrete pieces every month during the dry season.  This work shall be 
carried out under the direction of a Professional Engineer. 

• If further concrete deteriorations are found over the inspections, more frequent 
monitoring and inspections may be warranted and repair work should be accelerated.  
The City should also consider limiting large trucks for using the Wolfe Road OH bridge if 
this situation arises.  

 
Repairing the spalled concrete at the hinges and replacement of failed bearing pads will require 
further design and analysis work.  In addition, temporary roadway closure and close 
coordination with Caltrain will be required to ensure the work can be completed within the 
roadway and track closure periods.   
 
We appreciate the opportunity to service the City of Sunnyvale on this important assignment.  If 
you have any questions or need any additional information please do not hesitate to contact me.  
 
Very Truly Yours, 
HNTB Corporation 
 

 
Kuan Go, PE 
Project Manager 
 
cc:  J. Litzinger, E. Okada, S. Lai - HNTB 


