
 

 

March 30, 2016 
Project No. 402676001 

Mr. Rob Elliott  
Sunset Development Company 
2600 Camino Ramon, Suite 201 
San Ramon, California 94583 

Subject: Geotechnical Evaluation Report Addendum 
City Center San Ramon 
2678 Bishop Drive 
San Ramon, California 

Reference: Ninyo & Moore, 2016, Geotechnical Evaluation City Center San Ramon, 2678 
Bishop Drive, San Ramon, California, Project No. 402676001: Dated January 18. 

Dear Mr. Elliott: 

In accordance with your request, Ninyo & Moore has prepared this addendum letter to provide 

recommendations for various sitework improvements related to the City Center San Ramon 

project at 2678 Bishop Drive in San Ramon, California. Ninyo & Moore previously performed a 

geotechnical evaluation and provided recommendations for the proposed City Center building in 

the referenced report. Based on discussions with the design team, we understand that the 

sitework improvements will consist of asphalt concrete pavements, interlocking concrete pavers 

for walkways and driveways, short retaining walls, and a piazza with a water feature.  

SUBGRADE PREPARATION 

After clearing, grubbing, and rough grading, subgrade for pavements and pavers (including 

driveway pavers and walkway pavers for the piazza area) should be prepared by scarifying the 

existing ground to a depth of approximately 8 inches, moisture conditioning to achieve a 

moisture content of approximately 2 percentage points above the optimum moisture content, and 

compacted to 95 percent of the reference density as evaluated by American Society for Testing 

and Materials (ASTM) standard D1557 on a dry density basis. 

Alternatively, subgrade can be chemically treated with lime to reduce the expansion potential of 

the soil and improve the subgrade support characteristics. Chemical treatment of subgrade with 

lime generally consists of mixing quicklime into the subgrade, moisture conditioning, and 
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compacting the lime-soil mixture after a mellowing period. General recommendations for lime 

treatment of subgrade are provided in Section 8.1.8 of the referenced report. To reduce the 

expansion characteristic of the subgrade soil and the corresponding quantity of select fill or 

aggregate subbase needed under walkway pavers, lime may be mixed into the subgrade at 

approximately 3 percent lime by dry weight of soil. To improve the subgrade support 

characteristics and reduce the quantity of aggregate base needed under pavements and driveway 

pavers, lime may be mixed in to the subgrade at approximately 5 percent lime by dry weight of 

soil. Approximately 16 to 72 hours after initial mixing, the lime-treated subgrade should be 

remixed and compacted to 95 percent of the referenced density as evaluated by ASTM D1557 on 

a wet weight basis. 

Subgrade for pavement and pavers subject to vehicular loading should be proof-rolled with a 

loaded water truck under the observation of the geotechnical engineer. Yielding conditions 

observed during proof-rolling should be mitigated in accordance with the recommendations of 

the geotechnical engineer. Prepared subgrade should be maintained in a moist condition by 

periodic sprinkling with water until the subgrade can be covered with aggregate base. Over-

watering and traffic over prepared subgrade without an aggregate base cover should be avoided. 

Geotextile, such as Mirafi 600X or equivalent, may be placed over subgrade to provide 

separation and stabilization for the aggregate base layer under pavements and driveway pavers. 

Where utilized, geotextiles should be rolled out flat and tight, without folds or wrinkles, over 

prepared subgrade in the direction of travel. The geotextile should be pinned to the subgrade 

with nails and washers or u-shaped sod staples. Adjacent rolls should overlap 12 inches or more. 

Abutting rolls should overlap in the direction of fill placement to reduce the potential for peeling 

of the geotextile during fill placement. Aggregate base fill should be pushed over the geotextile 

into position and compacted. To reduce the potential for displacement of the geotextile or 

deterioration of the subgrade, construction equipment should not operate on the geotextile with 6 

inches of aggregate base cover. 
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To reduce the potential for premature pavement deterioration due to the accumulation of water in 

the base layer, the subgrade under pavement and pavers should be sloped to drain toward a 

subdrain, drop inlet, or the edge of the pavement. Subdrains constructed along the edges of the 

pavement below the aggregate base layer may be considered to enhance drainage of the base 

layer. The subdrains should consist of perforated, 6-inch diameter or larger, schedule 40 plastic 

pipes in trenches backfilled with open-graded, ¾-inch crushed rock and filter fabric (Mirafi 

140N or equivalent) around the rock. The pipe should be sloped to drain toward a suitable outlet. 

Alternatively, the subdrains may consist of geocomposite strip drains (Contech R-6000 C-Drain 

or similar). The strip drains may be installed flat in a shallow trench or on end in a narrow trench 

below the base layer as-needed for drainage. 

Deep curbs, extending below the aggregate base layer, or other cut-off devices should be 

constructed at the edges of pavements and pavers near landscaping or other source areas for 

lateral seepage into the base layer (i.e. the piazza water feature). Subdrains, as described above, 

should be constructed under the edge of the aggregate base layer around the piazza water feature 

and other source areas for lateral seepage. A 20-mil textured geomembrane wrapped along the 

edge of the aggregate base layer and under the subdrain and base layer may be considered as an 

alternative to a deep curb or as a supplementary measure to reduce the potential for moisture 

intrusion into the base layer. Root barriers should be installed along pavement edges adjacent to 

trees.  

The rate of seepage from the water feature may be reduced by scarifying the subgrade under the 

water feature after rough grading to a depth of approximately 8 inches, moisture conditioning to 

a moisture content about 2 percentage points above the optimum, and compacting the subgrade 

to 95 percent of the reference density on a dry density basis as evaluated by ASTM D1557. The 

rate of seepage may be further reduced by covering the subgrade with a 30-mil textured 

geomembrane that wraps up above the design water level and is secured in a perimeter trench 

with a depth equivalent to 25 percent of the design water depth. Seams should be fused or 

welded as per the manufacturer’s specifications. The geomembrane should be covered with fill 

that meets project specifications as soon as possible. 
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ASPHALT CONCRETE PAVEMENTS  

Recommended alternative asphalt pavement structural sections, based on the methodology in 

Caltrans Highway Design Manual, are provided in Table 1 for a range of traffic levels. The 

designer may interpolate between the values provided for an intermediate traffic level once the 

design traffic level has been selected for the pavement. The design subgrade R-value was 

selected based on characteristic values for the materials encountered during the subsurface 

exploration for this project. The pavement subgrade should be observed by the geotechnical 

during grading to check that the exposed materials are consistent with the support characteristics 

assumed for pavement design. The asphalt pavements were evaluated for a service life of 20 

years presuming that periodic maintenance, including crack sealing and resurfacing, will be 

performed during the design service life. Premature deterioration may occur without periodic 

maintenance. 

Table 1 –Asphalt Concrete Pavement Sections 

Traffic Index R-value Alternative 1 Alternative 2 Alternative 3 

5.0 5 
3 inches AC 

12 inches AB 
3 inches AC 

12 inches AB 
SEG 

3 inches AC 
6 inches AB 

12 inches LTS 

7.5 5 
4½ inches AC 
17 inches AB 

4½ inches AC 
13 inches AB 

SEG 

4½ inches AC 
10 inches AB 
12 inches LTS 

10.5 5 
6½ inches AC 
25 inches AB 

6½ inches AC 
19 inches AB 

SEG 

6½ inches AC 
14 inches AB 
12 inches LTS 

Notes: 
1 AC is Type A, Dense-Graded Hot Mix Asphalt complying with Caltrans Standard Specification 39-2 (2010). 
2 AB is Class II Aggregate Base complying with Caltrans Standard Specification 26-1.02 (2010). 
3 SEG is subgrade enhancement geotextile such as Mirafi 600X or equivalent. 
4 LTS is lime-treated subgrade. 

 

Aggregate base should be placed in lifts of no more than 8 inches in loose thickness, moisture 

conditioned as-needed to approximately 2 percentage points above the optimum moisture 

content, and compacted to 95 percent of the reference density on a dry density basis as evaluated 

by American Society for Testing and Materials (ASTM) standard D1557. Asphalt concrete 
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should be placed and compacted in accordance with Section 39 of the Caltrans Standard 

Specification (2010) to not less than 91 percent and not more than 97 percent of the reference 

density as evaluated by ASTM D2041 on a wet density basis. Pavements should be sloped so 

that runoff is diverted to an appropriate collector (concrete gutter, swale, or area drain) to reduce 

the potential for ponding of water on the pavement. Concentration of runoff over aphalt 

pavement should be discouraged. 

CONCRETE PAVERS 

Interlocking concrete pavers may be considered for the proposed pavements and walkways on 

the project. Recommended structural section alternatives, based on the methodologies in the 

Caltrans Highway Design Manual and in American Society for Civil Engineers (ASCE) Standard 

58-10, are provided in Table 2 for a range of traffic levels. The designer may interpolate between 

the values provided for an intermediate traffic level once the design traffic level has been 

selected for the pavement. 

Aggregate base, aggregate subbase, or select fill, if utilized, should be placed in lifts of no more 

than 8 inches in loose thickness, moisture conditioned as-needed to approximately 2 percentage 

points above the optimum moisture content, and compacted to 95 percent of the reference 

density on a dry density basis as evaluated by ASTM D1557. Asphalt-treated permeable base 

(ATPB), if utilized, should be placed and compacted in accordance with Section 29 of the 

Caltrans Standard Specification (2010). Concrete pavers should conform with ASTM C936. 

Concrete pavers for walkways should be 2⅜ inches thick or more with an aspect ratio of 4:1 

(length to thickness) or less. Concrete pavers for driveways should be 3⅛ inches thick or more 

with an aspect ratio of 3:1 (length to thickness) or less. Concrete pavers should be placed on 1 

inch of bedding sand after installation of concrete curbs or comparable edge restraints. Pavers 

subject to vehicular loading should be placed in a herringbone pattern with a perimeter sailor 

course. Cut pavers, if needed to fill gaps along the edges of the pavement, should not be cut to 

less than one-third of the original size. Joints between pavers should be of a consistent width 

between 2 and 5 millimeters. The pavers should be seated in the bedding sand with two passes of 
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a 5,000 pound vibrating compactor operating at 75 to 90 hertz. Dry joint sand should be swept 

into the joints and compacted with two or more passes of the vibratory plate compactor until the 

joints are full. Bedding sand should consist of concrete sand that conforms with ASTM C33. 

Joint sand should consist of concrete sand that conforms with ASTM C33 or masonry mortar 

sand conforming with ASTM C144. Vehicles should not operate on the pavers until the joints are 

full of sand. 

Table 2 – Interlocking Concrete Paver Sections 

Traffic 
Index 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5 

Walkway 

2⅜-inch paver 
1-inch bedding 

6 inches AB 
6 inches ASB 

-- 2⅜-inch paver 
1-inch bedding 

4 inches AB 
8 inches LTS 

-- -- 

5.0 

3⅛-inch paver 
1-inch bedding 
14 inches AB 

3⅛-inch paver 
1-inch bedding 
12 inches AB 

SEG 

3⅛-inch paver 
1-inch bedding 

7 inches AB 
12 inches LTS 

3⅛-inch paver 
1-inch bedding 
4 inches ATPB 

8 inches AB 
SEG 

3⅛-inch paver 
1-inch bedding 
4 inches ATPB 

4 inches AB 
12 inches LTS 

7.5 

3⅛-inch paver 
1-inch bedding 
22 inches AB 

3⅛-inch paver 
1-inch bedding 
18 inches AB 

SEG 

3⅛-inch paver 
1-inch bedding 
13 inches AB 
12 inches LTS 

3⅛-inch paver 
1-inch bedding 
5 inches ATPB 
12 inches AB 

SEG 

3⅛-inch paver 
1-inch bedding 
4 inches ATPB 

8 inches AB 
12 inches LTS 

10.5 

3⅛-inch paver 
1-inch bedding 
32 inches AB 

3⅛-inch paver 
1-inch bedding 
26 inches AB 

SEG 

3⅛-inch paver 
1-inch bedding 
19 inches AB 
12 inches LTS 

3⅛-inch paver 
1-inch bedding 
6 inches ATPB 
18 inches AB 

SEG 

3⅛-inch paver 
1-inch bedding 

5½ inches ATPB
12 inches AB 
12 inches LTS 

1 AB is Class II Aggregate Base complying with Section 26 of the 2010 Caltrans Standard Specifications. 
2 ASB is Aggregate Subbase complying with Section 25 of the 2010 Caltrans Standard Specifications or select fill per report. 
3 SEG is subgrade enhancement geotextile such as Mirafi 600X or equivalent. 
4 LTS is lime-treated subgrade. 
5 ATPB is Asphalt Treated Permeable Base complying with Section 29 of the 2010 Caltrans Standard Specifications. 

 

RETAINING WALLS 

Minor retaining walls (backfill height of less than 6 feet) may be designed for active, at-rest, and 

passive equivalent fluid earth pressures of 40, 60, and 300 psf per foot depth for level backfill 

conditions and an active equivalent fluid earth pressures of 65 psf per foot depth for 2:1 
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(horizontal:vertical) sloping backfill conditions (interpolation can be used for intermediate 

backfill slope angles). Lateral forces may be resisted by friction at the base of the wall footing 

and passive earth pressure for semi-gravity walls acting on the embedded wall, wall footing, or 

wall key, if present. Passive earth pressure should be neglected to a depth of 1 foot below the 

ground surface when evaluating lateral load resistance where the ground surface is not covered 

by pavement or flatwork. Gravity and semi-gravity cantilever walls may be designed for a 

coefficient of friction of 0.35 to resist lateral loads and an allowable bearing capacity of 1,400 

psf for a 12-inch footing width and 12 inches of embedment below the adjacent grade plus 200 

psf per additional foot of width and 800 psf per additional foot of embedment up to 4,000 psf. 

Walls should be designed to withstand a total static settlement of 1 inch with a differential of ½ 

inch over a 20-foot span. Cast-in-place wall footing should be reinforced with deformed steel 

bars as designed by the structural engineer.  

Cantilever semi-gravity walls that yield or deflect may be designed for active earth pressures. 

Wall deflection equivalent to about 1 percent of wall height may be needed to reduce at-rest 

earth pressures to active earth pressures. 

Walls retaining level ground should be designed to resist construction or live load surcharges on 

the backfill. The lateral earth pressure due to a backfill surcharge should be a uniform horizontal 

surcharge of 72 psf. An additional backfill surface and lateral earth pressure for adjacent footings 

should be considered, as applicable, where the adjacent footings bear above an imaginary plane 

that rises up and away from the bottom edge of the wall at a 2:1 (horizontal to vertical) gradient.  

Hydrostatic pressures may be neglected, provided that suitable drainage of the retained soil is 

provided. The retained soil should be drained by a weep holes or a subdrain at the base of the 

wall stem consisting of ¾-inch crushed rock wrapped in filter fabric (Mirafi 140N, or 

equivalent). The subdrain should be capped by a pavement or 12 inches of native soil and 

drained by a perforated pipe (Schedule 40 polyvinyl chloride pipe, or similar). The pipe should 

be sloped at 1 percent or more to discharge at an appropriate outlet away from the wall. 

Alternatively, geocomposite drain panels (Miradrain 6000XL, or similar) placed against the back 
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of the wall may be used to supplement a smaller subdrain located near the base of the wall. 

Measures to reduce the rate of moisture or vapor intrusion through the wall may be advisable for 

walls where the discoloration resulting from moisture intrusion would be undesirable. Such 

measures might include use of concrete with a low water-to-cementitious-materials ratio, and/or 

the placement of an asphalt emulsion or 10-mil thick plastic membrane to the back surface of the 

wall. 

We appreciate the opportunity to be of continued service. 

Sincerely, 
NINYO & MOORE 

Peter C. Connolly, PE, GE 
Principal Engineer 

Terence K. Wang, PE, GE 
Principal Engineer 

PCC/TKW/vmp 

Distribution: (1) Addressee (via e-mail) 
 


