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Executive Summary 
 
The Central Viaduct west bank slope was evaluated by three firms: BBC&M, E.L. 
Robinson Engineering and Geocomp. The firms worked independently, in the context 
that the work was performed in three different offices with different methods of analysis. 
The three independent approaches were supplemented with collaboration on the 
important parameters that were anticipated to influence slope stability evaluation.  The 
collaboration included periodic exchange of analysis results and two project team 
coordination meetings, including Baker, Richland, BBC&M, E.L. Robinson, and 
Geocomp.  The results of the independent studies were discussed, including discrepancies 
between various studies, conclusions, and recommendations. 
 
Each of the three firms utilized an internal quality control protocol to ensure a quality 
slope stability analysis.  The above inter-firm exchange was established to provide 
quality assurance to the analysis process through independent review and external peer 
review. The team is confident in the results of the slope stability analysis because the 
overall results and conclusions drawn by the three independent teams are reasonably 
similar.  
 
Below is a list of preliminary discussion topics that contain the present position of the 
Baker Team: 
 

1. The analyses show that the present slope north of the existing bridge has a factor 
of safety against slope failure ranging from 1.06 to 1.09.  

 
2. Though the current factor of safety is above 1.0, slope creep has been documented 

by inclinometers and can be expected to continue, if the slope is not excavated 
and graded to reduce the steepness of the slope. 

 
3. Preliminary analyses indicate that removing the building on the top of the slope 

increases the factor of safety to about 1.25 and removing soil from the slope can 
produce a factor of safety near 1.5. 

 
4. For practical purposes, slopes with a factor of safety greater than 1.5 tend to have 

minimal movement; however, since there is very limited field measurement at the 
proposed bridge site, potential creep movements are still considered a concern. 

 
5. Sufficient displacement has occurred along the most critical failure planes that the 

soils have reached their residual strength (lower bound). Further reduction in the 
effective stress strength parameters by mechanisms such as creep are not likely. 

 
6. Shear strength parameters of the material in this slope are complex but they have 

been reasonably established with values that make sense, are consistent across 
two laboratories and follow recognized aspects of soil behavior for 
overconsolidated materials. 
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7. Shear strength is reduced by increasing pore pressures. There is evidence that 
high piezometric pressures exist, due to trapped natural gas pockets in the slope 
and even artisan pressures (water level higher than the ground surface) exist at 
some locations within the slope. Since the potential changes of pore pressure are 
unpredictable, monitoring the pore pressures in the slope are recommended for 
final design. 

 
8. Aside from the potential for trapped natural gas pockets, there is no reason to 

expect a sudden increase in pore pressure of the magnitude mentioned in the 
report. Consequently, should a monitoring system indicate that pore pressures in 
the slope are increasing beyond those used for the design, sufficient time should 
be available to mobilize and complete remedial work before the bridge pier would 
be affected.  Monitoring of pore pressures will continue and installation of 
horizontal drains will be performed if the pore pressure head approaches 650'. 
Even at a pore pressure head of 650' the factor of safety would be 1.5 which is the 
recommended factor of safety for this slope. The current piezometric and phreatic 
pressures will be better defined through additional monitoring. The anticipated 
pore pressures will be modeled for the proposed slope remediation. In the unlikely 
event that future slope movement occurs after remediation, the movement should 
be slow enough to allow time for remediation isolation measures to be 
implemented. 

 
9. By removing soil from parts of the existing west bank slope, preliminary analyses 

indicate that the slope can be stabilized sufficiently to allow for construction of a 
new pier on the slope.  Improvement of the slope factor of safety to acceptable 
levels will minimize risks to the proposed structure foundation but may not rule 
out the potential for creep movements; therefore, long term monitoring of slope 
movements is recommended to provide ODOT with advanced knowledge of 
potentially adverse situations and allow time for implementation of any required 
remediation measures. 

 
10. The stability of the existing structure should be evaluated in concert with the final 

design for the new structure. We recommend that the entire slope from the north 
end to the south end of the DOT right-of-way be evaluated. 

 
11. Removal of material from the slope will likely require many of the existing 

utilities to be relocated. 
 

12. Lightweight fill such as styrofoam may be used to elevate the surface of the 
unloaded slope if required for purposes such as maintaining University Ave., at its 
present level or on relocated alignment and profile. 
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13. The potential for a shallow slope failure may exist at the southern end of W. 15th 
Street, just north of  Fairfield Ave.  Depending on the future use of this property, 
a more detailed analysis of the area may be required. 

 
 
Based on these discussions points, the following course of action is suggested: 
 

1. Unload portions of the slope to increase overall slope stability.  Preliminary 
analyses show a 7 H:1V cut beginning along the north edge of Abbey Avenue 
would significantly increase the factor of safety and correspondingly reduce the 
anticipated creep. Unloading the existing slope is recommended regardless of the 
proposed location of the pier.  The final grading scheme to unload the slope 
should be determined after the selection of the preferred structure type, and in 
concert with the determination of University Avenue disposition, and potential 
locations of the towpath trail.  This solution is considered feasible on the basis of 
current information available and analyses performed; other viable solutions will 
be investigated, if appropriate, based on future geotechnical information, 
analyses, and design considerations. 

 
2. The proposed pier should be constructed in the slope, near the location of the 

existing pier, but not closer than 100 feet to the existing river revetment wall. This 
buffer of approximately 100 feet is recommended to provide an area for 
construction of the revetment wall which has tiebacks as a component of the 
wall’s support system. This will allow the revetment wall to be designed 
independently of the bridge pier. The revetment wall is located at the toe of the 
slope adjacent to the Cuyahoga River.   

 
3. The use of horizontal drains (to lower groundwater and reduce pore pressure) and 

vertical drains (to relieve gas pressures) has been explored in this report.  While 
drains have some technical merit as a secondary remediation method, the long 
term effectiveness of both types is questionable.  Therefore, the use of either 
horizontal or vertical drains is not recommended.  If during the monitoring of the 
slope it is determined these drains are needed, they can be installed in a 
subsequent contract. 

 
A long-term performance monitoring system is recommended as part of the 
design to identify any undesirable movements in the slope so that appropriate 
remedial actions can be developed, if required, before the structure is negatively 
impacted.  This monitoring plan will be included in the bridge design phase of the 
project.  

 
4. Once the final grading scheme is determined, as discussed above, a slope stability 

analysis should be performed on five specific cross sections. The exact location of 
the cross sections to be analyzed will be determined collaboratively between the 
design team and ODOT. 
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5. Based on the proposed reconfiguration of the Abbey/W. 14th Street interchange, 
the area at the south end of W. 15th Street, north of Fairfield, should be further 
investigated for stability. 
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