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1.0 INTRODUCTION 

1.1 General 

The following report presents the findings of a geotechnical investigation performed at 

4033 Lamont Street in San Diego, California.  The location of the property is presented on 

the Site Location Plan (Figure 1 in Appendix A).  The purpose of the investigation was to 

evaluate the subsurface conditions at the site in order to provide recommendations and 

soil design parameters for the proposed construction. 

1.2 Scope of Services 

The scope of the investigation consisted of field reconnaissance, subsurface exploration, 

laboratory testing, and engineering and geologic analysis of the obtained data. The 

following tasks were performed during the investigation and production of this report: 

 Site reconnaissance and review of published geologic, seismologic, and 

geotechnical reports and maps pertinent to the project. A list of references is 

provided in Appendix B; 

 Logging/sampling of three small-diameter borings at the subject property. The 

Geotechnical Plan (Figure 2 in Appendix A) presents the approximate subsurface 

exploration locations.  The excavation logs are presented in Appendix C; 

 Collection of representative soil samples from selected depths within the 

excavations, which were transported to our laboratory for testing and analysis; 

 Laboratory testing of samples collected from the test excavations.  The testing 

included in-situ moisture and density, maximum dry density, direct shear, hydro-

response, expansion index, and sulfate and chloride concentration.  The laboratory 

data is presented in Appendix D; 

 Engineering and geologic analysis of data acquired from the investigation, which 

provided the basis for our conclusions and recommendations; and 

 Preparation of this report presenting our findings and recommendations. 
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2.0 PROJECT BACKGROUND 

2.1 Site Description and Development History 

The subject property is located on the east side of Lamont Street in San Diego, California.  

The legal description of the property is APN 424-431-27, Lots 13-17, Block 1, Map 991 City 

of San Diego.  The trapezoidal-shaped lot is bordered by similarly developed residential 

properties to the north and south, an alleyway to the east, and Lamont Street to the west.  

The site is essentially flat with an approximate elevation of 30 feet above mean sea level 

(MSL). The lot is currently improved with a single-family structure, companion unit, below-

ground pool, and associated appurtenances.     

2.2 Proposed Development 

Based on our review of the concept plans, it is our understanding that the existing 

improvements on-site are to be razed, and a new three-story, multi-family structure(s), with 

street level garage and associated appurtenances, are planned. 

3.0 SITE INVESTIGATION  

The site investigation was conducted on June 5, 2020, and consisted of visual 

reconnaissance and subsurface exploration.  The purpose of the investigation was to gain 

an understanding of the site configuration and subsurface conditions in the vicinity of the 

proposed construction. 

3.1 Site Reconnaissance 

Our site reconnaissance consisted of walking the site to determine if any indications of 

adverse geologic conditions were present. No outward signs of distress indicating 

adverse geologic conditions were noted. 

3.2 Subsurface Exploration 

The subsurface exploration consisted of three small-diameter borings excavated with a 

truck-mounted rig.  The borings, B-1 through B-3, extended to depths ranging from 11.5 

to 15.0 feet below ground surface (bgs). The approximate excavation locations are 

presented on the Geotechnical Plan (Figure 2 in Appendix A). The borings were logged 

and sampled by licensed professionals from our office. 
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In general, the subsurface exploration revealed that generally, the site is mantled by 

undocumented fill soil to approximate 6-foot depths, which is underlain by native marine 

terrace deposits identified as Old Paralic Deposits, Unit 6. Groundwater was not 

encountered within the depths of our excavations.  Descriptions of each material are 

detailed in Section 4.2 Site Stratigraphy, and the subsurface excavation logs are provided 

in Appendix C. 

3.3 Laboratory Testing 

Soil samples collected during the field exploration were transported to our laboratory for 

testing.  The purpose of the testing was to characterize the soil types and evaluate the 

engineering properties of the soil.  The laboratory testing included in-situ moisture and 

density, expansion index, maximum dry density, direct shear, hydro-response, and 

sulfate and chloride concentrations. Each of the laboratory tests was performed in 

accordance with ASTM specifications or other accepted testing procedures.  The results 

of the laboratory tests are presented in Appendix D. 

4.0 SITE GEOLOGY 

4.1 Geologic Setting 

The site is located within the coastal portion of the Peninsular Ranges Geomorphic 

Province of California.  This province, which extends 900 miles from Southern California 

to the southern tip of Baja California, is characterized by northwest-trending structural 

blocks.  The coastal portion of the province in San Diego County is typically comprised of 

upper Cretaceous-aged to Tertiary-aged (1.8 million to 65 million years) marine and non-

marine sedimentary bedrock units that have been deposited within a northwest-trending 

basin known as the San Diego Embayment (Norris & Webb, 1976).  Recent geologic uplift 

along the San Diego coastal margin, combined with sea-level changes, have created marine 

terraces and associated deposits consisting of near-shore marine, beach estuarine, and 

lagoonal facies.  These deposits range from early to mid-Quaternary-aged (45,000 to 1.5 

million years) and are designated in geologic literature as Paralic Deposits. 

According to geologic literature from the California Geological Survey (CGS), the site is 

underlain by Quaternary-aged surficial deposits designated as Old Paralic Deposits, Unit 

6.  The literature describes the paralic deposits as “poorly sorted, moderately permeable, 

reddish-brown, inter-fingered strandline, beach, estuarine and colluvial deposits 

composed of siltstone, sandstone and conglomerate” (Kennedy and Tan, 2008).   
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Based on the City of San Diego Seismic Safety Study Map, the site is located within a Zone 

52 – “other level areas, gently sloping to steep terrain, favorable geologic structure, low 

risk.” The site is located on the Geologic Map (Figure 3 in Appendix A) and the Seismic 

Safety Study Map (Figure 4 in Appendix A).   

4.2 Site Stratigraphy 

The subsurface descriptions presented below are interpreted from the conditions 

exposed during the field investigation and/or inferred from local geologic literature.  In 

addition to the following descriptions, detailed exploration logs are presented in 

Appendix C.   

Fill Soil (Af) - Fill soil is earth material that has been placed using mechanical means, such 

as bulldozers or other large earthmovers.  Typically, the fill soil has been removed from 

topographically high locations and placed in low-lying areas to create level building pads.  

When properly compacted, fill soil can be used to support structures.  However, it is 

typically more compressible than natural formational soils. 

Undocumented fill soils were encountered in each of ground surface borings to 

approximate 6-foot depths below ground surface (bgs).  The fill soils were relatively 

consistent and generally described as red to yellow-brown, loose to medium dense, dry 

to moist, clayey sand. 

Old Paralic Deposits, Unit 6 (Qop6) – Marine terrace deposits designated Quaternary-aged 

Old Paralic Deposits, Unit 6, were encountered in each of the borings underlying the fill 

material. These deposits are associated with the Nestor marine terrace and are 

approximately 120,000 years old.  The material encountered during our exploration was 

generally described as a medium red-brown to medium yellow-brown, silty sandstone 

that was slightly moist, dense to very dense, and friable zones.     

4.3 Groundwater 

Groundwater was not encountered within the depths of our excavations, which extended 

to depths of 15.0 feet bgs. It should be noted perched groundwater zones could develop 

during periods of heavy or prolonged rainfall, and/or with changes in site improvements 

on the subject or adjacent lots, and/or changes in irrigation patterns on the subject or 

adjacent lots. 
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5.0 SEISMICITY 

5.1 Regional Seismicity 

Generally, the seismicity within California can be attributed to the regional tectonic 
movement taking place along the San Andreas Fault Zone, which includes the San 
Andreas Fault, and most parallel and sub-parallel faulting within the state.  A majority of 
Southern California, which includes the subject site, is considered seismically active.  
Seismic hazards can be attributed to potential ground shaking from earthquake events 
along nearby faults or more distant faulting.   

According to regional geologic literature, the closest known active faults are located 
within the Rose Canyon Fault Zone.  The Rose Canyon fault zone consists of a complex 
zone of several en echelon strike slip, oblique, reverse, and normal faults, which extend 
onshore in this area from San Diego Bay north to La Jolla Bay.  Several other potentially 
active and pre-Quaternary faults also occur within the regional vicinity. Currently, the 
geologic literature presents varying opinions regarding the seismicity of these faults.  As 
such, the following Seismic Analysis only considers the effects of nearby faults currently 
considered active. 

5.2 Probabilistic Ground Acceleration 

A deterministic seismic hazard analysis was performed for the site using the computer 
program EQFault (Blake, 2000). The analysis considers the maximum movement 
magnitude earthquake for active faults within the specified search radius to provide a 
maximum expected earthquake event for the known tectonic structure.  For this site, we 
specified a search radius of 62.4 miles (100 km) and the attenuation equation of Campbell 
& Bozorgnia (1997 Rev.) for alluvium.  The results of the analysis for the faults most likely 
to affect the site are presented in Appendix E, Summary of Active Faults. 

In addition to the deterministic analysis, a simplified probabilistic seismic hazard analysis 
was performed for the site.  The California Geological Survey has a webpage that allows 
a user to calculate the ground motion at a site with either a 2 percent or 10 percent 
probability of exceedance in a 50-year period.  The results of the output indicated the site 
had respective calculated peak ground accelerations of 0.56g and 0.26g. 

The values provided above are for comparing the potential for seismic shaking due to 
fault activity most likely to affect the site.  Other factors should be considered when 
completing seismic design, such as duration of shaking, period of the structure, design 
category, etc.  The design structural engineer should consider the information provided 
herein and evaluate the structure(s) in accordance with the California Building Code and 
guidelines of the City of San Diego.  The earthquake design parameters based on the 
2019 CBC applicable to the site are provided in Section 7.6. 
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5.3 Hazard Assessment 

Faulting/Fault Rupture Hazard - An “active” fault, as defined by the Alquist-Priolo 
Earthquake Fault Zoning Act, is a fault that has had surface rupture within Holocene time 
(the past 11,000 years).  A “potentially active” fault is defined as any fault that showed 
evidence of surface displacement during Quaternary time (last approximate 1.6 million 
years), but not since Holocene time.    

According to the City of San Diego Seismic Safety Study 2008 and the Quaternary Fault 
Map from the USGS Earthquake Hazards Program, the subject parcel is located 
approximately 1.3 miles southwest of an “active” portion of the Rose Canyon Fault Zone 
(Rose Canyon Fault).  Several other unnamed faults are mapped nearby. These faults are 
considered to be older than Quaternary-aged and are classified on the City map as 
“potentially active, inactive, presumed inactive or activity unknown.” The site is not 
located within an Alquist-Priolo fault zone, and according to geologic literature, is not 
intersected by any faults.  The site is depicted on the Seismic Safety Study Map (Figure 4 
in Appendix A.) 

Seismically Induced Settlement - Within the depths of our exploration, the soils 
encountered consisted of relatively dense formational soils at shallow depths.  Based on 
the anticipated earthquake effect and the stratigraphy of the site, seismically induced 
settlement is expected to be minor and within tolerable limits.  Structures designed and 
constructed in accordance with applicable building codes are expected to perform well 
with respect to settlement associated with predictable seismic events.   

Liquefaction - Liquefaction involves the substantial loss of shear strength in saturated 
soil, usually taking place within a saturated medium, exhibiting a uniform fine-grained 
characteristic, loose consistency, and low confining pressure when subjected to impact 
by seismic or dynamic loading.  Based on the shallow depth to dense formational soil, the 
site is considered to have a negligible risk for liquefaction.  

Lurching and Shallow Ground Rupture - Rupturing of the ground is not likely due to the 
absence of known active fault traces within the project limits.  Due to the generally active 
seismicity of Southern California, however, the possibility for ground lurching or rupture 
cannot be completely ruled out.  In this light, “flexible” design for on-site utility lines and 
connections should be considered. 

Landsliding - Given the shallow topographic relief of the site and surrounding area, the 
possibility for landsliding is believed to be negligible. Furthermore, the San Diego 
Seismic Safety Study does not depict any known landslides in the vicinity of the site. 
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Tsunamis or Seiches – Tsunamis are great sea waves produced by seismic events.  Given 
the site elevation of approximately 30 feet msl, it is not likely that a tsunami could impact 
the site.  Historically, the magnitudes of tsunamis to impact the San Diego coastline have 
been fairly small, typically less than 1 meter in height.  Recent studies into the possibility 
of offshore seismic events triggering tsunamis via fault movement or undersea 
landslides, has experts of the opinion that Southern California is not free from tsunami 
risks (Krier, 2005).  However, predicting the level of risk is difficult, due to the lack of 
knowledge about the offshore fault system.   

In our opinion, there is no practical approach for mitigating the potential impact to the 
site from a tsunami.  This is an inherent risk for those living within the beach area.  All 
residents in coastal areas should have an evacuation plan in place for a strong seismic 
event (i.e., typically 20 seconds or more of sturdy ground shaking) or when an official 
tsunami warning is issued.    

6.0 CONCLUSIONS 

Based on our geotechnical investigation results, it is our opinion that the proposed 
development is feasible from a geotechnical standpoint, provided the recommendations 
presented in the following sections are adopted and incorporated into the project plans 
and specifications. 

The following sections provide recommendations for the proposed site development.  
The civil and/or structural engineer should use this information during the planning and 
design of the proposed construction.  Once the plans and details have been prepared, 
they should be forwarded to this office for review and comment. 

The key aspect of the site, which will need to be considered during the design, is the 
presence of undocumented fill soil and/or weathered paralic deposits within the upper 
approximate 6 feet of the site.  As a means to provide a uniform engineered fill pad for 
the site, it is recommended that all undocumented fill be removed, and the removals 
extend to a minimum depth of 2 feet below the deepest foundation. It is anticipated these 
depths will be on the order of 6 feet below existing grade.  As is always the case, localized 
areas of deeper removals may be required.   

7.0 RECOMMENDATIONS 

The following sections provide our recommendations for site preparation, design, and 
construction of the proposed foundation systems.  Once the plans and details have been 
prepared, they should be forwarded to this office for review and comment. 
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7.1 Site Preparation and Grading 

7.1.1 Clearing/Grubbing 

In order to prepare the site for the new construction, it is assumed that all of the existing 
improvements will be demolished and removed from the site.  However, if unsuitable 
materials (e.g., construction debris, plant material, etc.) are encountered during the 
grading phase, they should be removed and properly disposed of off-site.  

7.1.2 Site Grading 

Site grading should be conducted to remove the undocumented fill soils and provide a 
uniform fill mat extending 2 feet below foundation bottom for all structures. As 
previously mentioned, removals on the order of 6 feet below grade are anticipated.  
Localized areas of deeper removals may be required.   

The removals should extend a minimum of 5 feet beyond the structural footprint, and 
may be reduced due to property line constraints. Once the removal bottoms into 
competent paralic deposit soils have been established, the bottoms should be scarified a 
minimum of 6 inches, moisture-conditioned, and compacted to a minimum of 90 percent 
relative compaction.  

7.1.3 Fill Materials and Compaction Requirements 

The on-site soil, less any organic debris, may be used for fill, provided that it is placed in 
thin lifts (not exceeding 8 inches in loose thickness).  All soil should be properly moisture 
conditioned and mechanically compacted to a minimum of 90 percent of the laboratory 
maximum dry density, per ASTM D-1557, and at or slightly above optimum moisture 
condition.  The removal bottoms, fill placement, and compaction should be observed and 
tested by the geotechnical consultant.  Standard guidelines for grading are provided in 
Appendix G. 

7.2 Temporary Excavations 

Foundation excavations, utility trenches, or other temporary vertical cuts may be 
conducted in fill or formational soils to a maximum height of 4 feet.  Any temporary cuts 
beyond the above height restraint could experience sloughing or caving and, therefore, 
should either be shored or laid-back. Laid-back slopes should have a maximum 
inclination of 1:1 (horizontal:vertical) and not exceed a vertical height of 10 feet without 
further input from the geotechnical consultant. In addition, no excavation should 
undercut a 1:1 projection below the foundation for any existing improvements, i.e., 
existing building foundations both on and off-site.  Regional safety measures should be 
enforced, and all excavations should be conducted in strict accordance with OSHA 
guidelines. 
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In the event that deeper excavations are required, or excavations encroach into a 1:1 

projection from an existing structure, shoring will likely be required.  For temporary 

excavations that will be shored, but not braced with tiebacks or struts, we recommend 

using a triangular pressure distribution for calculating earth pressures. Cantilevered 

shoring design may be based on an equivalent fluid pressure of 37 pcf for shoring of fill 

and native materials.  Shoring design should also include any groundwater pressures that 

may be encountered in the excavation and any additional surcharge loads resulting from 

loads placed above the excavation and within a 1:1 plane extending upward from the 

base of the excavation.  For design of soldier piles, an allowable passive pressure of 350 

psf per foot of embedment may be used. 

Excavation spoils should not be stockpiled adjacent to excavations, as they can surcharge 

the soils and trigger failure. In addition, proper erosion protection, including runoff 

diversion, is recommended to reduce the possibility of erosion of slopes during grading 

and building construction.  Ultimately, it is the contractor’s responsibility to maintain safe 

working conditions for persons on-site and verify compliance with the project’s BMPs. 

7.3 Foundation Recommendations 

The following sections provide the soil parameters and general guidelines for foundation 

design and construction. It is anticipated that conventional continuous and spread 

footings will support all new construction. As mentioned previously, the new foundations 

should be supported on competent engineered fill in accordance with Section 7.1. If 

additional parameters are desired, they can be provided on request. 

The foundation design parameters and guidelines provided below are considered to be 

“minimums” in keeping with the current standard-of-practice.  They do not preclude 

more restrictive criteria that may be required by the governing agency or structural 

engineer. The architect or structural engineer should evaluate the foundation 

configurations and reinforcement requirements for structural loading, concrete shrinkage, 

and temperature stress. 

7.4 Soil Design Criteria 

The following separate soil design criteria are provided for design and construction of the 

conventional foundations for building structures. The parameters provided assume 

foundation embedment in competent engineered fill material with an expansion index 

classification as low. 
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Conventional Foundations 

Allowable bearing capacity for square or continuous footings ................................. 2,000 psf 

Minimum embedment in competent engineered fill ................................................ 24 inches 

Minimum width for continuous footings ................................................................... 18 inches 

Minimum width for square footings ............................................................................. 3.0 feet 

Note: The bearing capacity value may be increased by one-third for transient loads such 

as wind and seismic.  In addition, the value provided may be increased by 500 psf for 

each additional foot of width or depth beyond the minimums provided.  The increased 
bearing capacity should not exceed 4,000 psf. 

Coefficient of friction against sliding .................................................................................. 0.35 

Passive resistance ..................................................... 250 psf/ft up to a maximum of 2,000 psf 

7.5 Retaining Walls 

Lateral Loading and Resistance Parameters 

For retaining walls, the bearing capacity and foundation dimensions provided for Section 

7.4 may be followed.  Additional design parameters for lateral loading and resistance are 

provided below:   

Active earth pressure for level backfill (non-restrained walls) ................................... 38 psf/ft 

At-rest earth pressure for level backfill (restrained walls) .......................................... 58 psf/ft 

Note: The active and at-rest pressures are provided assuming granular soil is used for 

backfill.  Backfill and subdrain recommendations are provided in the following sections. 

Passive resistance in competent fill ........................................................................... 300 psf/ft 

Coefficient of friction against sliding .................................................................................. 0.35 

Note: The passive resistance and friction coefficient may be used in combination if there 

is a fixed structure, such as a floor slab at the toe of the retaining wall. If the two values 

are used in combination, the passive resistance value should be reduced by one third. 
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Earthquake Loads 

Seismic loading for retaining walls with level backfill should be approximated by applying 
a 16 psf/ft in an inverse triangle shape, where the lateral force at the bottom of the wall is 
equal to zero, and the lateral force at the top of the retaining wall is equal to 16 psf times 
the height of the wall.  The resultant seismic load should be applied from the bottom of 
the wall a distance of 0.6 times the overall height of the wall.   

The seismic loads would be in addition to the normal earth pressure loads applied to the 
retaining walls, which are provided above. The structural engineer should evaluate the 
overall height of the wall and apply the appropriate retaining wall loading parameters to 
be used for analysis and design. 

7.6 Earthquake Design Parameters 

Earthquake resistant design parameters may be determined from the California Building 
Code (2019 Edition). Based on our investigation and characterization of the site, the 
following design parameters may be adopted: 

Site coordinates ......................................................... Latitude: 32.7943, Longitude: -117.2330 

Site classification ..................................................................................................................... D 

Site coefficient Fa ............................................................................................................... 1.200 

Site coefficient Fv .................................................................................................................... xx 

Spectral response acceleration at short periods Ss ......................................................... 1.366 

Spectral response acceleration at 1-second period S1 ................................................... .0.474 

Maximum spectral response accelerations at short periods Sms................................... 1.640 

Maximum spectral response accelerations at 1-second period Sm1 ................................... xx 

Design spectral response accelerations at short periods Sds ......................................... 1.093 

Design spectral response accelerations at 1-second period Sd1 ......................................... xx 

7.7 Foundation and Retaining Wall Design Guidelines 

The following guidelines are provided for assistance in the design of the various 
foundation elements and are based on the anticipated low expansion potential of the 
bearing soils.  As is always the case, where more restrictive, the structural and/or 
architectural design criteria should take precedent.   
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Foundations - Continuous exterior and interior footings for the buildings should be a 
minimum of 24 inches deep.  Reinforcement should consist of a minimum of four No. 5 
rebar, two placed at the top, and two at the bottom of the footing. All footing 
embedments should be verified by the soil engineer. 

Slabs-on-Grade - Interior and exterior slabs-on-grade should be a minimum of 5 inches 
thick (net) and reinforced with No. 4 rebar placed at a maximum spacing of 16 inches on 
center, both ways.  The steel reinforcement should be placed at the midpoint or slightly 
above the midpoint in the slab section. For exterior slabs, control joints should be 
installed at a maximum spacing of 10 feet in each direction.  Prior to the construction of 
slabs, the subgrade should be moistened to approximately 12 inches in depth at least 24 
hours before placing the concrete.   

All interior floor slabs should be underlain by 2 inches of clean sand, followed by a 
minimum 15-mil PVC vapor retarder (Stego Wrap or similar).  The vapor retarder should 
be further underlain by a 4-inch thick layer of gravel or crushed rock.  Also, the vapor 
retarder should be properly lapped and sealed around all plumbing penetrations.   

Retaining Walls - Retaining walls should be provided with a gravel subdrain system.  The 
drain system should start with a minimum 4-inch diameter perforated PVC Schedule 40 or 
ABS pipe, which is placed at the heel of the wall footing and below the adjacent slab 
level.  The pipe should be sloped at least 1 percent to a suitable outlet, such as an 
approved site drainage system or off-site storm drain.  The pipe should be surrounded by 
a gravel backfill consisting of tamped 3/4-inch sized gravel. This gravel backfill zone should 
be a minimum of 12 inches wide and should extend from slightly below the drainpipe up 
to approximately two-thirds of wall height.  The entire gravel section should be wrapped 
in a filter cloth such as Mirafi 140 NS or similar to prevent contamination with fines. 
Alternatively, walls can be drained using geo-composite panel drains that connect to a 
gravel sub-drain at the heel of the wall.  In addition, the wall should be properly moisture 
proofed per the project architect.  See the Retaining Wall Drain Details (Figure 5 in 
Appendix A). 

Foundation and Slab Concrete - The results of the corrosion tests indicate negligible 
levels of sulfates and chlorides within the sample tested.  However, due to the coastal 
location, it is recommended that the concrete used for foundation elements contain Type 
V cement. The concrete should be mixed and placed in accordance with ACI 
specifications.  Water should not be added to the concrete at the site, as this can reduce 
the mix and lead to increased porosity and shrinkage cracking.   
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Proper curing techniques and a reduction in mixing water can help reduce cracking and 
concrete permeability. In order to further reduce shrinkage cracking and slab 
permeability, consideration should be given to using a concrete mix that possesses a 
maximum water-cement ratio of 0.5.  

It should be noted that TCI does not consult in the field of corrosion engineering.  Thus, 
the client project architect and project engineer should evaluate the level of corrosion 
protection required for the project and seek consultation from a qualified professional, as 
warranted. 

Appurtenances - Other site appurtenances such as planter walls, site walls, etc., can be 
constructed on continuous footings. Footings for such appurtenances should be a 
minimum of 18 inches deep, 12 inches wide, and minimally reinforced with four No. 4 
bars, two top, and two bottom.  The bearing capacity for such appurtenances is 1,500 psf.   

7.8 Trench Backfill 

Trench excavations for utility lines should be properly backfilled and compacted.  Utilities 
should be properly bedded and backfilled with clean sand or approved granular soil to a 
depth of at least 1 foot over the pipe. This backfill should be uniformly watered and 
compacted to a firm condition for vertical and lateral pipe support.  The remainder of the 
backfill may be typical on-site soil or low-expansive import placed near optimum 
moisture content in lifts not exceeding 8 inches in thickness and mechanically compacted 
to at least 90 percent relative compaction. 

7.9 Pavement 

The following pavement sections are provided for the new pavements associated with the 
proposed improvements.  Subgrade preparation should be conducted immediately prior 
to placement of the pavement section.  As a minimum, the upper 12 inches of subgrade 
in the proposed pavement area should be removed and properly re-compacted to 95 
percent relative compaction and moisture-conditioned to at least 2 percent over the 
optimum moisture content (per ASTM D-1557).   

It is assumed that the proposed driveway will receive light vehicle traffic, etc.  The 
following pavement sections are recommended based on an assumed R-value of 5 and in 
accordance with the Caltrans Highway Design Manual and the Flexible Pavement 
Structural Section Design Guide for California Cities and Counties (3rd edition).  Concrete 
pavement sections were determined utilizing the Design of Concrete Pavement for City 
Streets by Portland Cement Association. 
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Assumed Traffic 
Index 

Assumed R-Value Asphalt Concrete 
Aggregate Base 

(Class II) 

Asphalt Pavement Section - Driveway 

5.0 5 3.0 inches 10.0 inches 

Concrete Pavement Section - Driveway 

5.0 5 6.0 inches 4.0 inches 

Final pavement designs should be determined based on testing of the soils exposed at 

the completion of the finished grading. 

Concrete should be reinforced at a minimum with No. 4 rebar at 18 inches on center, each 

way, placed at the midpoint of the section. Additionally, control joints should be saw-cut 

a minimum of 2.5 inches deep longitudinally at 10-foot maximum spacing, and 

transversely at 10-foot maximum spacing. The concrete should be placed in conformance 

with ACI standards and have a minimum modulus of rupture of 500 psi.  

Aggregate base should conform to the specifications for crushed aggregate base, crushed 

miscellaneous base, or processed miscellaneous base as defined in Section 200-2 of the 

“Greenbook.”  Aggregate base should be compacted to at least 95 percent of maximum 

dry density based on ASTM D-1557 guidelines. Asphalt concrete should conform to 

“Greenbook” specifications.  Asphalt concrete should be compacted to at least 95 percent 

based on the Hveem unit weight. 

7.10 Site Drainage 

Drainage should be designed to direct surface water away from structures and on to an 

approved disposal area.  A minimum gradient of 2 percent should be maintained for earth 

areas, with drainage directed towards approved collection facilities.  In order to reduce 

saturation of the building foundation soils, positive drainage should be maintained within 

an away gradient of at least 5 percent for a minimum distance of 10 feet from 

foundations.  Where property line constraints prohibit this distance, a 5 percent gradient 

to an approved drainage diversion (i.e., area drains or swales) should be provided.  

Impervious surfaces within 10 feet of the building foundation should be sloped a 

minimum of 2 percent away from the building. Drainage patterns approved after grading 

should be maintained throughout the life of the development. It is also recommended 

that roof gutters be installed with downspouts tied into the tightlined area drain system.   
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7.11 Storm Water Infiltration / Percolation BMPs 

The existing site configuration consists of undocumented fill soils associated with initial site 

development, which mantles the site. Site-specific sub-surface exploration encountered 

existing conditions with fill soils in excess of 6 feet in thickness.  Areas with even greater 

depths of undocumented fill are anticipated to exist on-site. Site infiltration would likely 

induce settlement and/or volume change within the existing undocumented fill; as such, 

the site would be considered a no-filtration site. 

As is always the case, site infiltration near proposed improvements (structures and 

appurtenances) would negatively impact potential settlement and/or heave of the 

supporting fill and underlying native soils.  Due to these potential negative impacts, the 

site is not considered feasible for infiltration. A Feasibility Condition Letter is provided 

within Appendix F. 

7.12 Plan Review and Geotechnical Observation 

When the grading and foundation plans are completed, they should be reviewed by TCI 

for compliance with the recommendations herein. Observation by TCI, or another 

company’s geotechnical representative is essential during grading and/or construction to 

confirm conditions anticipated by the preliminary investigation, adjust designs to actual 

field conditions, and determine that grading is conducted in general accordance with our 

recommendations. In addition, all foundation excavations should be reviewed for 

conformance with the plans prior to the placement of forms, reinforcement, or concrete. 

Observation, testing, and engineering consulting services are provided by our firm and 

should be budgeted within the cost of development. 

8.0 CLOSURE 

8.1 Limits of Investigation 

Our investigation was performed using the skill and degree of care ordinarily exercised, 

under similar circumstances, by reputable soils engineers and engineering geologists 

practicing in this or similar localities.  No warranty, expressed or implied, is made as to 

the conclusions and professional advice in this report.  This report is prepared for the sole 

use of our client and may not be assigned to others without the written consent of the 

client and TCI. 
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The samples taken and used for testing, and the observations made, are believed 

representative of the site conditions; however, soil and geologic conditions can vary 

significantly between test excavations and surface exposures. As in most projects, 

conditions revealed by construction excavations may vary with the preliminary findings.  

If this occurs, the geotechnical engineer should evaluate the changed conditions and 

adjust recommendations and designs, as necessary. 

This report is issued with the understanding that it is the responsibility of the owner or of 

their representative to ensure that the information and recommendations contained 

herein are brought to the attention of the project architect and engineer. Appropriate 

recommendations should be incorporated into the structural plans and the necessary 

steps taken to see that the contractor and subcontractors carry out such 

recommendations in the field. 

The findings of this report are valid as of the present date.  However, the conditions can 

change with the passage of time, whether they are due to natural processes or the works 

of man.  In addition, changes in applicable or appropriate standards may occur from 

legislation or the broadening of knowledge.  Accordingly, the findings of this report may 

be invalidated wholly or partially by changes outside of our control.  This report is subject 

to review and should be updated after a period of 3 years. 

* * * TerraPacific Consultants, Inc. * * * 
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½ - ¾-inch crushed rock wrapped
in filter fabric (Mirafi 140N or
approved alternate). Tamp gravel
in maximum 10” thick lifts.

4-inch diameter PVC
perforated pipe

ROCK & FABRIC

ALTERNATIVE

PANEL DRAIN

ALTERNATIVE

4-inch diameter PVC
perforated pipe

Damp-proofing or water-proofing
(designed by others)

3 cu. ft. per linear foot of
minus ¾-inch crushed rock
wrapped in filter fabric (140 N
or approved alternate)

Geocomposite panel drain should consist of Miradrain 6000, Mirafi G100N, J-Drain 400, or approved

similar product.

3)

Drain installation should be observed by the geotechnical consultant prior to backfilling.4)

2) Filter fabric should consist of Mirafi 140N or similar approved fabric. Filter fabric should be overlapped

at least 6-inches.

1) Perforated pipe should outlet through to a solid pipe at maximum 25 foot centers to a free gravity outfall.

Perforated pipe and outlet pipe should have a fall of at least 1%.

NOTES:

Geocomposite panel drain
(Miradrain 6000 or approved
alternative. See Note 3 below.

2/3
wall
height

Damp-proofing or water-proofing
(designed by others)

Compacted granular import backfill;
placed in 8” maximum loose
lift thickness and compacted
to 90% w/ moisture at or
slightly above optimum.

Compacted granular import backfill;
placed in 8” maximum loose
lift thickness and compacted
to 90% w/ moisture at or
slightly above optimum.

EXISTING FILL

OR BEDROCK

EXISTING FILL

OR BEDROCK
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