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Introduction 
 
This addendum presents the revised wall type, analysis, and design of the proposed 
Retaining Wall no. 13 (RW 13).  Originally, Type I retaining wall with a footing cap 
supported by batter piles was recommended to support the proposed roadway 
embankment (Caltrans, May 24, 2010, reference 1).  Due to right of way issue, a revised 
retaining wall type, geosynthetic reinforced embankment wall, is considered to be 
suitable to support the proposed roadway embankment from Sta. 10+00 to 11+21.92.  
Type I wall with a footing cap supported by batter piles still considered feasible to 
support the embankment from Sta. 11+21.92 to 11+30.32.  The proposed retaining wall is 
measured approximately 130 meters in length and 10.3 meters in height (exposed wall 
height).  The wall face will be consisted of cast-in-place (CIP) concrete panel and 
shotcrete, and supported by a concrete pad, tie rods, and concrete anchors.  This 
addendum only addressed geosynthetic reinforced embankment wall.  For any other 
information relevant to the proposed walls including Type I retaining wall can be found 
in reference 1 report.   
 
Subsurface Exploration 
 
One borehole and one CPT were advanced to a maximum depth of approximately 26 
meters below existing grade (Caltrans 2008) near the proposed retaining wall locations.  
Based on LOTBs, on-site foundation soils consisted of interbedded sand/silty sand and 
silt.  Table 1 summarized soil parameters used in wall analysis: 
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Table 1 Soil Engineering Properties 

Soil Type Depth  
(meter) 

Density  
(kN/m2) Friction Angle (degree) 

Reinforced Soil -- 18.9 34 

Retained Soil -- 18.9 34 

Foundation Soil 

0 - 4 18.9 32 

4 – 5.5 17.6 31 

5.5 – 7.5 18.0 31 

 
Engineering Analysis and Recommendations 
 
Geosynthetic Reinforced Embankment Wall 
 
Based on the provided structural plans, the maximum exposed wall height of the 
geosynthetic reinforced embankment wall is approximately 8.3 meters. 
 
Wrap-around faced geosynthetic reinforced wall with a cast-in-place (CIP) concrete wall 
face may be used to support the proposed embankment.   
 
Table 2 summarized the minimum factor of safety required of external and internal 
analysis of geosynthetic reinforced embankment wall:   
 

Table 2 Minimum Factor of Safety 
Condition Static Seismic 

Pullout 1.5 1.13 

Direct Sliding Failure 1.3 1.0 
Compound and Deep-Seated 

(Overall Stability) Failure 1.3 1.1 
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The design of geosynthetic reinforced embankment wall is shown in Table 3: 

 

Table 3 Summary of Geosynthetic Reinforced Embankment Wall 
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10+00.000 
to 

10+49.000 
H<4 

0 to 3 I 4,260 0.67 4.0 1.2 

0 to -0.67 I 4,260 0.33 4.0 1.2 

10+49.000 
to 

11+09.700 
4<H<8.5 

Above 4 I 4,260 0.67 8.0 1.2 

0 to 4 I 4,260 0.33 8.0 1.2 

0 to -0.67 I 4,260 0.33 8.0 1.2 

Note:  1. Toe elevations are original grade or design finish grade 
  
The sketch of the geosynthetic reinforced embankment wall is attached. 
 
Geotextile should be used to contain fill soils at the wall surface.   
 
Construction Consideration 
 
• Earthwork and engineering fabric should be performed in accordance with Section 

19 and 88 of the Caltrans Standard Specifications (May 2006), respectively. 
• Geosynthetic reinforcement should be performed in accordance with Caltrans 

Standard Special Provision (SSP) 19-750 (June 2009). 
• Corrosion requirements for tie rod of anchor should be performed in accordance 

with Caltrans SSP 19-600 (June 2009). 
• Geosynthetic reinforced embankment wall should be constructed before the 

construction of CIP wall face.  Geocomposite drain should be placed between the 
wall face and reinforced embankment.  
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If you have any questions or comments, please contact Hung Po Yang (916) 227-4534. 

 
 
Hung Po Yang, P.E.  
Transportation Engineer–Civil  
Branch A  
 
Attachment: Figure 1: Geosynthetic Reinforcement Embankment Wall 
 
Cc:  Nancy Pe 
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Figure 1. Geosynthetic Reinforced Embankment Wall 
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