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1.0  INTRODUCTION

At your request, LGC has reviewed the available plans for the subject site.  This report summarizes our 

conclusions and preliminary recommendations with respect to the development of site improvements. 

1.1 Plan Review

LGC has reviewed the available preliminary development plans for the subject site in preparation of 

this report. 

Based on our preliminary review, it is assumed that minor additional grading, in the form of minor 

cuts and fills will occur. This minor grading will be done to provide drainage, reach foundation 

grades, accomplish recertification, and/or remedy erosion. It is our understanding that a conventional 

foundation slab system will be used to support the proposed structures.  

1.2 As-Graded Condition

Mass grading and subsequent rough grading of the subject site was completed under the observation 

and testing of Goffman, McCormick & Urban (GMU). The results of the as-graded reports have been 

reviewed with respect to the proposed usage, and the geotechnical recommendations are presented 

herein.

Based on the as-graded reports, the approximate maximum depth of fill beneath the subject site is 

approximately 130 feet and has likely been derived from Capistrano and Monterey Formations 

bedrock.
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2.0 PRELIMINARY GEOTECHNICAL RECOMMENDATIONS

2.1 Fill Compaction

As indicated earlier in this report, a minor amount of additional grading may be required to provide 

drainage, remedy erosion, accomplish recertification, and achieve the finished pad grade. Fills and 

exposed surface of cuts should be compacted to a minimum of 90 percent relative compaction in 

accordance with ASTM Standard Test Method D1557. Prior to placing fill material, this office 

should be contacted for specific ground preparation recommendations.  

2.2 Trench Backfills

Utility trench backfills should be compacted to a minimum relative compaction of 90 percent. Trench 

backfill materials should be placed in loose lifts no greater than approximately 12 inches in 

thickness, moisture-conditioned to optimum-moisture content or greater, and compacted with 

conventional compaction equipment. If trenches are shallow and conventional equipment may result 

in damage to the utilities, clean sand, having sand equivalent (SE) of 30 or greater, should be 

imported to bed and shade the utilities. Sand backfill should be densified. The densification may be 

accomplished by jetting or flooding and then tamping to ensure adequate compaction. A 

representative from LGC should observe, probe, and test the backfill to verify compliance with the 

project specifications.

2.3 Lot Reprocessing and Erosion Repair

Specific lot reprocessing recommendations are not provided at this time. However, immediately prior 

to the commencement of each phase of construction at the site, the geotechnical consultant should be 

contacted to provide remediation recommendations based on the actual observed conditions. In 

general, the top 8 to 10 inches of the surface of the pads may have lost their integrity due to 

desiccation and weed growth. If this has occurred, we recommend the removal of all vegetation and 

debris from the surface, following which the lots should be scarified 8 to 10 inches, moisture-

conditioned, and compacted in-place. If localized areas of deep deterioration are observed, 

appropriate recommendations for deeper remediation will be provided. 

2.4 Pavement

Based on laboratory test results (performed by Labelle-Marvin on behalf of Borella Geology), we 

have selected a design R-value of 5. The criteria given below were used to calculate the following 

minimum street sections. 
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TABLE 1 

Pavement Design Criteria

Street Type / Loading Intensity 
Traffic Index 

(TI)

Gravel

Equivalent (in) 

Interior Streets with Volume < 500 ADT 4.2* 15.3 

*As determined by the City of San Clemente   

TABLE 2 

Gravel Factors

Material Gravel Factor* 

Standard Asphalt (AC) 2.0 

Crushed Miscellaneous Base (CMB) 0.8 
*As determined by the City of San Clemente 

 2.4.1 Recommended Design

Table 3 outlines the recommended thickness of AC and CMB. CMB should be placed 

directly on the native soils and be compacted to a minimum relative compaction of 95 percent 

and the asphalt should also be compacted to a minimum relative compaction of 95 percent. 

All subgrade should be compacted to 90 percent relative compaction.  

TABLE 3 

Minimum Pavement Section Alternatives

CMB should comply with specifications outlined in section 200-2 of the current “Standard 

Specifications for Public Works Construction” (Greenbook). Construction of the roads, 

including preparation of subgrade soils, should conform to the Greenbook, Sections 301 

and 302.

The thickness of asphalt and base given above are minimum thicknesses. Increasing the 

thickness of asphalt or adding additional base material will reduce the likelihood of the 

pavement experiencing distress during its service life. The above recommendations are based 

on the assumption that proper maintenance and irrigation of the areas adjacent to the roadway 

Option
AC Thickness 

(in)
CMB Thickness (in) 

1 5 7.0 

2 6 4.5 
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will occur through the design life of the pavement. Failure to maintain a proper maintenance 

and/or irrigation program may jeopardize the integrity of the pavement. 

2.5 Foundation Design Parameters

It is our understanding that conventional foundation systems are desired (instead of post-tensioned 

foundations) for the proposed buildings. Based upon the results of previous laboratory testing of the 

site soils, we anticipate high to very high expansive soil conditions. We recommend that high

expansion potential values (91 < EI < 130) be considered in the design. Conventional foundations 

and slabs for the proposed buildings may be designed in accordance with Section 1815 of Chapter 18 

Division III of the 1997 Uniform Building Code (U.B.C.)/2001 California Building Code (C.B.C.), 

with the following soil parameters used in the design: 

Effective Plasticity Index = 41; 

Climatic Rating (CW) = 15; 

Perimeter Footing Embedment = 24 inches below lowest adjacent grade; 

Minimum Slab Thickness = 6 inches; and 

Footing/Slab Reinforcement = Per Structural Engineer. 

The foundation engineer should design the system to the tolerable deflection allowed by the 

structural engineer/architect, or governing codes, which ever is more stringent. The use of 

conventionally reinforced concrete foundations will not eliminate distress as a result of expansive 

soil movement. Some cracking of the floor slabs and/or cosmetic distress to structures may occur. 

2.5.1 Foundation Subgrade Preparation and Maintenance

It is anticipated that foundation excavations for the proposed buildings will be made into 

competent existing fill material; however, local conditions may be encountered during 

excavation that could require additional over-excavation beyond the base of the foundation 

excavation in order to obtain an acceptable subgrade. The actual depths and lateral extents of 

grading will be determined by the geotechnical consultant, based on subsurface conditions 

encountered during grading.

Where required, the envelope for over-excavation should extend laterally a minimum distance 

of 3 feet beyond the edges of the proposed improvements. Hardscape and pavement areas 

should be over-excavated to a depth of 12 inches below base of future subgrade elevation, with 

a minimum 3-foot lateral extension beyond the areas of future improvements. 

Over-excavated bottom areas to receive compacted fill should be scarified to a minimum depth 

of 6 inches, brought to a near-optimum moisture condition, and re-compacted to at least 90 

percent relative compaction (based on American Standard of Testing and Materials [ASTM] 

Test Method D1557). 

The moisture condition of the subgrade soils below and around the foundations should be 

maintained at optimum moisture content (ASTM D 1557) up to the time of concrete 

placement. Prior to concrete placement, presoaking of the subgrade soils should be performed 
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to elevate the subgrade moisture content to 1.3 times optimum (130 percent) to a depth of 

approximately 24 inches below finish grade. This typically takes two weeks or more to 

achieve adequate presoaking. We further recommend that the moisture content of the soil 

around the immediate perimeter of the slab be maintained at near optimum-moisture content 

(or above) during construction and up to occupancy of the buildings. 

The geotechnical foundation parameters provided assume that if the areas adjacent to the 

foundation are planted and irrigated, these areas will be designed with proper drainage so 

ponding, which causes significant moisture changes below the foundation, does not occur.  

Our recommendations do not account for excessive irrigation and/or incorrect landscape 

design. Sunken planters placed adjacent to the foundation, should either be designed with an 

efficient drainage system or liners to prevent moisture infiltration below the foundation. 

Some lifting of the perimeter foundation beam should be expected, even with properly 

constructed planters.

In addition to the factors mentioned above, the landscape designer should be made aware of 

the potential negative influences of trees and/or other large vegetation. Roots that extend near 

the vicinity of foundations can cause distress to foundations. The landscape architect should 

not plant trees/large shrubs closer to the foundations than a distance equal to half the mature 

height of the tree or 20 feet, whichever is more conservative unless specifically provided with 

root barriers to prevent root growth below the building foundation.

It is the site maintenance crew’s responsibility to perform periodic maintenance during hot 

and dry periods to insure that adequate watering has been provided to keep soil from 

separating or pulling back from the foundation. Future owners should be informed and 

educated regarding the importance of maintaining a constant level of soil-moisture. The 

owners should be made aware of the potential negative consequences of both excessive 

watering, as well as allowing potentially expansive soils to become too dry. Expansive soils 

can undergo shrinkage during drying, and swelling during the rainy winter season, or when 

irrigation is resumed. This can result in distress to building structures and hardscape 

improvements.  

 2.5.2 Slab Underlayment Guidelines

Guidelines for slab underlayment have traditionally been included with geotechnical 

foundation recommendations for sand layers placed below slabs and above/below vapor 

retarders for the purpose of protecting the retarder and to assist in concrete curing. Sand layer 

requirements are the purview of the foundation engineer/structural engineer, and should be 

provided in accordance with ACI Publication 302 “Guide for Concrete Floor and Slab 

Construction”. We have provided guidelines below for informational purposes only. These 

recommendations must be confirmed (and/or altered) by the foundation engineer, based upon 

the performance expectations of the foundation. Ultimately, the design of the moisture 

retarder system and recommendations for concrete placement and curing are the purview of 

the foundation engineer, in consideration of the project requirements provided by the 

architect and developer. Due to planned irrigation, subsurface soils should be considered 

potentially saturated. 
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In general, interior floor slabs with moisture sensitive floor coverings should be underlain by 

a 15-mil thick moisture/vapor retarder product (polyolefin or equivalent) to help reduce the 

upward migration of moisture from the underlying subgrade soils. The moisture/vapor 

retarder should be covered with one inch of dry sand or equivalent material. The 

moisture/vapor retarder product used should meet the performance standards of an 

ASTM E 1745 Class A material, and be properly installed in accordance with ACI 

publication 302. It is the responsibility of the contractor to ensure that the moisture/vapor 

retarder systems are properly placed in accordance with the project plans and specifications, 

and that the moisture/vapor retarder materials are free of tears and punctures prior to concrete 

placement. Additional moisture reduction and/or prevention measures may be needed, 

depending on the performance requirements of future interior floor coverings. 

2.5.3 Allowable Bearing Pressure

An allowable bearing pressure of 1,500 psf may be used for shallow footings having a 

minimum embedment in approved materials of 24 inches below the lowest adjacent grade and 

minimum width of 12 inches. In addition, this value may be increased by 300 psf per additional 

foot of embedment and 100 psf per additional foot of width for a total not to exceed 2,500 psf. 

The anticipated total and differential settlement of footings designed to the above allowable 

bearing pressure criteria is expected to be limited to 1-inch and ½-inch, respectively. 

Resistance to lateral loads can be provided by friction acting at the base of foundations and 

by passive earth pressure. A coefficient of friction of 0.35 may be assumed with dead-load 

forces. A passive lateral earth pressure of 300 psf per foot of depth to a maximum of 2,500 

psf may be used for the sides of footings poured against properly compacted fill. This passive 

pressure is applicable for level (ground slope equal to or flatter than 5H:1V) conditions only. 

Bearing values indicated above are for total dead loads and frequently applied live loads. The 

above vertical bearing may be increased by one-third for short durations of loading which will 

include the effect of wind or seismic forces. The passive pressure may be increased by one-third 

due to wind or seismic forces. 

2.6 Foundation Setback

The 2007 C.B.C. is applicable in determining the appropriate top and bottom of slope setback for 

foundations. Per the 2007 C.B.C., the minimum top of slope setback is H/3 with a maximum setback 

of 40 feet. Top of slope setbacks should be measured perpendicular to the top of slope. Ultimately, 

the setback criteria shall be reviewed and determined by the geotechnical consultant.  

A review of the plans indicates that all the proposed structures will be setback farther than the 

maximum 40 feet from top of slope. 
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2.7 Corrosivity to Concrete and Metal

Sulfate exposure to concrete structures in contact with onsite soils should be considered ‘severe’ (per 

Table 19-A-4 of the U.B.C.). Concrete in contact with these soils should consist of Type V cement 

with a minimum cement to water ratio of 0.45 and minimum compressive strength of 4,500 psi at 28 

days. Onsite soils should also be considered ‘very corrosive’ to buried metallic objects/structures. 

We recommend you contact a corrosion engineer for specific mitigation techniques to help prevent 

corrosion of buried structures. 

2.8  Nonstructural Concrete Flatwork

Concrete flatwork (such as walkways, bicycle trails, decking slabs, etc.) has a high potential for 

cracking due to changes in soil volume related to soil-moisture fluctuations.  To reduce the potential 

for excessive cracking and lifting, concrete should be designed in accordance with the minimum 

guidelines outlined in Table 4.  These guidelines will reduce the potential for irregular cracking and 

promote cracking along construction joints, but will not eliminate all cracking or lifting.  Thickening 

the concrete and/or adding additional reinforcement will further reduce cosmetic distress.  For 

recommendations specific to pool decking refer to Section 2.14.1.

TABLE 4 

Nonstructural Concrete Flatwork for High Expansion Potential

Floating Sidewalks  

(in Landscaped Areas) 
Pool Flatwork 

Patios/Entryways/ 

Decorative Flatwork 

City Sidewalk 

Curb and Gutters 

Minimum

Thickness (in.) 
5 inches (full) Refer to § 2.14.1 5 (full) 

Presoaking 
140% of optimum m/c 

to 12 inches 
Refer to § 2.14.1 

140% of optimum m/c 

to 24 inches 

Reinforcement
2 No. 4 Longitudinally 

At Mid-Height 
Refer to § 2.14.1 

No. 3 at 24 inches

on centers 

Thickened Edge Refer to § 2.14.1 8” x 8” 

Crack Control 

Saw cut or deep

tool joint to a minimum 

of 1/3 the concrete 

thickness 

Refer to § 2.14.1 

Saw cut or deep

tool joint to a minimum 

of 1/3 the concrete 

thickness

Maximum Joint 

Spacing
5 feet Refer to § 2.14.1 5 feet 

Aggregate Base Refer to § 2.14.1 2 inches 

Refer to Figure 6 

To reduce the potential for flatwork to separate from the structural slab, the builder may elect to 

install dowels to tie these two elements together.  



Project No. 071111-02 Page 9 April 1, 2008

2.9 Sports Fields

Areas upon which artificial turf fields will be placed should be scarified to a depth of approximately 

12 inches below subgrade level, moisture-conditioned as required, then recompacted using onsite 

equipment to achieve a minimum 90 percent relative compaction (based on American Standard of 

Testing and Materials [ASTM] Test Method D1557).  It is not recommended that drainage channels 

be excavated directly into subgrade soils due to the highly expansive characteristics. 

2.10 Retaining Walls

The following parameters may be utilized for preliminary design of above-grade and subterranean 

retaining walls and any additional retaining walls that may be planned in the future.  These 

recommendations are for walls not at the top of slopes. Should walls be designed at these locations, 

the geotechnical consultant should be contacted to provide specific recommendations. 

Given that the onsite soils are highly expansive, and as a result will generate very high lateral soil 

pressures, it is our recommendation that the onsite soils not be used as retaining wall backfill. Thus, 

we recommend that only clean sand having a SE > 30 be used as backfill behind retaining walls.   

In addition to the nature of the backfill soils, the magnitude of the lateral soil pressures on a retaining 

wall also depends on the amount of deformation that the wall can yield under load.  If the wall can 

yield enough to mobilize the full shear strength of the soil, it can be designed for “active” pressures. 

Walls designed for “active” conditions should contain construction joints. These construction joints 

should be based on the recommendations of the civil engineer, but at a minimum they should be 

placed at every direction change. If the wall cannot yield under the applied load, the shear strength of 

the soil cannot be fully mobilized and the earth pressure will be higher.  Such walls should be 

designed for the “at-rest” conditions. If a structure tends to move toward the soils, the resulting 

resistance developed by the soil is the “passive” resistance.   

For design purposes, the recommended equivalent fluid pressures for the two cases for walls founded 

above the static groundwater table are provided in Table 5. In utilizing these geotechnical 

parameters, the civil engineer should clearly indicate within the construction plans, that the backfill is 

clean sand (SE > 30). 

TABLE 5 

Equivalent Fluid Pressures

Equivalent Fluid Unit Weight (psf/ft.) 
Condition

Level Ground 2H:1V Slope 

Backfill Clean Sand or Gravel (SE > 30) 

Active

At-Rest

40

60

64

94

Onsite Materials 

Passive 300 
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Please note that the above values do not take into account surcharge, due to structures in the vicinity 

of the retaining walls, or compaction-induced wall pressures. If the retaining walls are influenced by 

such surcharge, additional load due to the same should be considered when designing the subject 

walls. Heavy construction equipment should maintain a distance of 3 feet away from the walls while 

backfilling the wall to avoid overstressing the wall.

A seismic increment of 15H (level backfill) or 25H (2H:1V sloping backfill) in psf (H is equal to the 

wall height in feet) may be added to the static lateral earth pressures for permanent (not temporary 

shoring) building and retaining walls. This seismic increment pressure distribution may be taken as 

an inverted triangle.  The seismic lateral earth pressure for the restrained condition may be taken as 

increasing the appropriate active condition above by a factor of two.   

Soil resistance developed against lateral structural movement can be obtained from the passive 

pressure value provided above.  Since it is likely that the sides of the foundation will be bearing 

against onsite material, the passive resistance of this material has been included within the table 

above.  The lateral passive resistance should be taken into account only if it is ensured that the soil 

against embedded structures will remain intact with time.  Further, for sliding resistance, a friction 

coefficient of 0.35 may be used at the concrete and soil interface.  These lateral and frictional 

resistance values represent ultimate values, so appropriate safety factors should be applied by the 

structural engineer during wall design. 

Retaining wall backfills should be compacted to a minimum of 90 percent relative compaction (based 

on ASTM Test Method D1557).  The wall backfills should be keyed in to meet the existing fill at the 

site.  During construction of retaining walls, backcuts should be made in accordance with the 

requirements of Cal/OSHA Construction Safety Orders. It is the contractor’s responsibility to ensure 

these requirements are met. 

Retaining wall footings should have a minimum embedment of 18 inches below the adjacent lowest 

grade. The project geotechnical consultant should review all retaining wall plans, particularly where 

walls are adjacent to structures. 

Retaining structures should be provided with a subdrain system. If drainage cannot be provided over 

the full length of the wall, an additional lateral force due to water accumulation behind the wall 

should be taken into consideration for that portion retaining the undrained zone. Where retaining 

walls are placed in front of the stability fill, the provision for independent outlet of drainage devices 

should be provided. It should be noted that these recommended backdrain features do not provide 

protection against seepage through the face of the wall.  If such seepage is undesirable, retaining 

walls should be waterproofed to limit seepage. Please note that the retaining wall designer should 

include a backfill detail in accordance with the diagram on the following page on the design plans to 

ensure proper construction by the contractor. Wall subdrains should be placed as low as possible 

during construction to prevent ponding of water within the backfill materials. 
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2.11 Fences and Freestanding Walls

As their name indicates, freestanding walls are those walls, which are not designed to retain soil 

and/or water.

Due to the highly expansive nature of the onsite soils, special design considerations are needed for 

improvements located near the top of slope.  As a result of the many factors, which influence the rate 

and magnitude of slope creep, it is not possible to accurately determine at the present time the extent 

or amount of slope creep.  The amount of distress that occurs to these improvements as a result of 

slope creep depends to a certain extent on how much movement occurs and how flexible the 

improvement is.  For the purpose of this report, freestanding walls are generally considered to consist 

of masonry or concrete blocks, while flexible fences generally consist of wood or tube steel. 

The following recommendations have been developed by experience generated in working in similar 

geotechnical conditions rather than a calculated solution.  These recommendations will not eliminate 

all movement of freestanding walls at the site, but should limit movement to within tolerable limits of 

the structures, thereby maintaining their functionability and reducing cosmetic distress.  The 

following recommendations also assume proper owner maintenance, landscaping, and irrigation 

practices. Should future owners not properly maintain the subject slopes then additional distress may 

be observed. 

 2.11.1 Freestanding Walls at the Top-of-Slopes

In recognition that the subject walls will be subject to slope creep, we recommend 

incorporating a shallow grade beam and caisson system into the design as follows: 

1. Freestanding walls located parallel to the top-of-slope should be supported on a shallow 

grade beam founded on 10-foot-long caissons (as measured from finished grade) with a 

center-to-center spacing of 10 feet.

2. Freestanding walls located perpendicular to the top-of-slope should be supported on 10-

foot-long caissons (as measured from finished grade) with a center-to-center spacing of 

15 feet. Caisson support is only required for the portion of the walls located within 15 

feet of the top of slope. 

3. Regardless of caisson length, each caisson should be a minimum of 12 inches in diameter, 

be longitudinally reinforced with a minimum of four No. 4 rebar and wrapped laterally. 

4. The top of all caissons should be connected with a shallow grade beam.  This grade beam 

should be a minimum of 12 inches deep by 12 inches wide and longitudinally reinforced 

with four No. 5 rebar and have a maximum embedment of 12 inches below finished 

grade.

5. The walls should be provided with construction joints at each caisson. 

As an alternative to the minimum recommendations above, the caissons may be designed 

using the following parameters.  An equivalent fluid pressure acting on the upper 3 feet of the 

caisson of 60 psf and a passive resistance of 120 psf (ignoring the upper 5 feet). For a 

minimum 10-foot vertical long caisson capacity, an allowable skin friction and allowable end 

bearing of 350 lbs/ft2 and 3,500 lbs/ft2 respectively may be used. The actual design of the 
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components mentioned above should be carried out by the structural engineer.  Additionally, 

we recommend the structural engineer incorporate into the design as much flexibility as 

possible so that the visual impact of movement is minimized. 

The above-recommendations are applicable to freestanding walls, which are within 15 feet of 

slopes, which are greater than 10 feet. For slope heights between 4 and 10 feet, the length of 

the caisson need not be greater than the height of the slope. For slopes less than 4 feet, the 

caisson recommendation may be waived, and the walls designed for level ground conditions, 

as outlined in Section 2.11.3. 

2.11.2 Fences at the Top-of-Slopes

Given that components used in fences are generally flexible, they can generally tolerate a 

reasonable amount of deformation while continuing to function.  At the owner’s discretion, 

these flexible fences may be constructed at minimum on 4-foot-deep, 12-inch-diameter 

concrete post holes, and reinforced longitudinally with two No. 4 rebar. The post holes 

should be spaced at the end of each panel, but not more than 20-foot on center. This system 

will not prevent movement of the fence due to slope creep/lot stretching; however, it should 

maintain the functionability of the fence.  Should slope movement cause unacceptable 

distress to the fence within the expected life of the improvement, then the fence may be 

readily repaired. 

The fence designer should engineer the construction of the fence to be as flexible as possible 

while still maintaining integrity. Typical design features should include such items as slip 

couplings at the junction of top of slope fences running and fences/walls perpendicular to the 

slope face. 

 2.11.3 Freestanding Walls Not at the Top-of-Slopes

The wall engineer, based on the following geotechnical parameters, should design 

freestanding walls located away from descending slopes. Wall footings should be founded a 

minimum of 18 inches below adjacent grade. At this depth, an allowable bearing pressure of 

1,500 psf may be utilized in design. This value may be increased by one-third for wind or 

seismic loading. To reduce the potential for unsightly cracks due to the onsite expansive 

soils, we recommend the inclusion of construction joints at a maximum of 15-foot on center. 

This spacing may be altered by the structural engineer based upon the wall reinforcement. If 

the soil-moisture content below the wall foundation varies significantly, some wall 

movement should be expected; however, this movement is unlikely to cause more than 

cosmetic distress. 
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2.12 Caisson Footing Design

Isolated and constrained footings for light poles, goal posts, backstops, etc. should be designed in 

accordance with Section 1805 of the 2007 C.B.C. utilizing the following parameters.   

Concrete in contact with onsite soils should consist of Type V cement with a minimum 

cement to water ratio of 0.45 and minimum compressive strength of 4,500 psi at 28 days. 

A lateral bearing pressure of 300 psf may be assumed for the onsite soils.  The top 2 feet of 

material should be ignored in the footing design. 

Lateral bearing capacity should be considered to act over 2 pile diameters. 

An allowable skin friction of 450 psf should be assumed for the onsite soils. The top 2 feet of 

material should be ignored in the footing design. 

An allowable end bearing of 1,500 psf should be assumed for the onsite soils at an 

embedment depth of 2 feet. This may be increased by 350 psf per additional foot of depth, 

not to exceed 4,000 psf. 

2.13 Surface Drainage and Landscaping

2.13.1 General

 Surface drainage should be carefully taken into consideration during grading, building 

construction, future landscaping and throughout the design life of the structure.  Positive 

drainage should be provided to direct surface water away from improvements and towards 

either the street or other suitable drainage devices.  Ponding of water adjacent to any 

structural improvement foundation must be avoided. The performance of structural 

foundations is dependant upon maintaining adequate surface drainage away from them, 

thereby reducing excessive moisture fluctuations.  From a geotechnical perspective, roof 

gutters, area drains, drainage swales, and finished grade soils should be aligned so as to 

transport surface water to a minimum distance of 5 feet away from the proposed foundations.   

2.13.2 Precise Grading

 From a geotechnical perspective, we recommend that compacted finished grade soils adjacent 

to proposed buildings, be sloped at a minimum of 2 percent away from the proposed 

buildings and towards an approved drainage device or unobstructed swale.  Drainage swales, 

wherever feasible, should not be constructed within 5 feet of buildings.  Where lot and 

building geometry necessitates that the drainage swales be routed closer than 5 feet to 

structural foundations, we recommend the use of area drains together with drainage swales, 

particularly in areas of minimal positive drainage. Drainage swales used in conjunction with 

area drains should be designed by the project civil engineer so that a properly constructed and 

maintained system will prevent ponding within 5 feet of the foundation.



Project No. 071111-02 Page 16 April 1, 2008

2.13.3 Landscaping

 Future landscaping improvements must be constructed so that they will not cause obstruction 

of existing drainage patterns or not cause surface water to collect adjacent to the foundation, 

creating saturated soils adjacent to the foundation. 

 Planters adjacent to a building or structure should be avoided wherever possible or be 

properly designed (e.g., lined with a membrane), to reduce the penetration of water into the 

adjacent footing subgrades and thereby reduce moisture related damage to the foundation. 

Planting areas at grade should be provided with appropriate positive drainage. Wherever 

possible, exposed soil areas should be above adjacent paved grades to facilitate drainage. 

Planters should not be depressed below adjacent paved grades unless provisions for drainage, 

such as multiple depressed area drains are constructed. Walkways and other concrete 

flatwork adjacent to planter areas should be provided with adequate drainage gradients to 

ensure runoff is directed toward proposed drainage devices to be installed within the planter 

areas.  Irrigation methods should promote uniformity of moisture in planters and beneath 

adjacent concrete flatwork. Overwatering and underwatering of landscape areas must be 

avoided.

 Area drain inlets should be maintained and kept clear of debris in order to properly function.  

Maintenance staff should also be made aware that excessive irrigation of neighboring 

properties can cause seepage and moisture conditions on adjacent lots. Maintenance staff 

should be furnished with these recommendations communicating the importance of 

maintaining positive drainage away from structures, towards streets, when they design their 

improvements. 

 The impact of heavy irrigation or inadequate runoff gradients can create perched water 

conditions.  This may result in seepage or shallow groundwater conditions where previously 

none existed.  Maintaining adequate surface drainage and controlled irrigation will 

significantly reduce the potential for nuisance-type moisture problems.  To reduce differential 

earth movements such as heaving and shrinkage due to the change in moisture content of 

foundation soils, which may cause distress to a structure and associated improvements, 

moisture content of the soils surrounding the structure should be kept as relatively constant as 

possible.

2.14 Swimming Pools 

While expansive soil-related cracking of concrete flatwork may only be cosmetic in nature, and thus 

tolerable, such cracking in pools cannot be tolerated.  Soil expansion forces should be taken into 

account for design and construction of a swimming pool and/or spa. 

For soils having very high expansion potential, we recommend a lateral earth pressure of 125 pcf be 

used for design of pool/spa shells.

A cut/fill transition condition is not anticipated within the pool excavation, however, it is anticipated 

that the excavation for the deep end of the proposed Olympic pool may expose native materials 

below fill previously placed during mass/rough grading.  It is recommended that an area beneath this 
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portion of the pool measuring approximately 30 feet by 80 feet be overexcavated to a minimum 

depth of 3 feet and that the excavated soils be replaced as compacted fill such that the characteristics 

of the subgrade soils beneath the entire pool are relatively uniform. The pool excavation must not be 

left open for any extended period of time that allows subgrade soils to dry. Subgrade soils must be 

maintained in a moist condition by the contractor during construction by the use of a “mister” or 

other approved method. 

2.14.1 Swimming Pool Flatwork

Pool decking should receive special design considerations.  If pool decking is not correctly 

designed for expansive soils, differential movement between the flatwork and pool will 

occur. Flatwork areas adjoining the pools should be provided with a minimum 3-foot thick 

sand ‘blanket’ beneath to facilitate drainage and help prevent unsightly differential 

movement between the flatwork and pool.  This sand ‘blanket’ should be lined with a water 

proof membrane adhered to the concrete flatwork and be graded such that a minimum 2 

percent drainage grade toward a burrito type subdrain system can be achieved.  The burrito 

type subdrain system beneath the flatwork should consist of perforated SCH40 PVC pipe 

surrounded by a minimum of 1 cubic foot per linear foot of ¾-inch crushed rock material in 

turn surrounded by geofabric (Mirafi 140N or approved equivalent) and outletted to an 

approved subdrain device.  Concrete flatwork should be a minimum 6 inches thick reinforced 

with No. 4 rebar each way spaced at 12 inches on center.  Expansion/crack control joints 

should be sawcut to a minimum depth of 2 inches (or 1/3 of total thickness, whichever is 

greater) at a maximum spacing of 4 feet.  To promote cracking along construction joints, 

sawcuts should be made when the concrete is in ‘green’ condition. 

The flatwork excavation must not be left open for any extended period of time that allows 

subgrade soils to dry. Subgrade soils must be maintained in a moist condition by the 

contractor during construction by the use of a “mister” or other approved method. 

2.15 Seismic Design

The site lies within Seismic Zone 4, as defined in the U.B.C. The following data may be considered 

for the seismic analysis/design for the proposed structures. 

Causative Fault: Newport-Inglewood (Offshore) 

Distance to Site: Approximately 6.2 miles (10 km) 

Maximum Credible Earthquake Magnitude: 7.1 

1997, U.B.C./1998, C.B.C. Site Coefficients: 

 Seismic Zone Factor: 0.4 

 Seismic Profile Type: SD

 Seismic Coefficient Ca: 0.44 NA

 Seismic Coefficient Cv: 0.64 NV

 Near-Source Factor Na: 1.0 

 Near-Source Factor Nv: 1.0 

Seismic Source Type: B 
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Based on the generally dense and cohesive nature of the onsite soils along with a lack of 

groundwater, the potential for significant liquefaction is considered to be very low. The site is not 

located in a seismic hazard zone for fault rupture. The site potentially is located in an area of known 

slope instability and/or liquefaction. Based on our review of the rough grading reports, it is our 

opinion that the subject grading has suitably mitigated the site with regard to slope instability and any 

potential liquefaction.
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3.0  LIMITATIONS

Our services were performed using the degree of care and skill ordinarily exercised, under similar 

circumstances, by reputable soils engineers and geologists practicing in this or similar localities. No other 

warranty, expressed or implied, is made as to the conclusions and professional advice included in this report.  

This report is based on data obtained from limited observations of the site, which have been extrapolated to 

characterize the site. While the scope of services performed is considered suitable to adequately characterize 

the site geotechnical conditions relative to the proposed development, no practical investigation can 

completely eliminate uncertainty regarding the anticipated geotechnical conditions in connection with a 

subject site.  Variations may exist and conditions not observed or described in this report may be 

encountered during construction.

This report is issued with the understanding that it is the responsibility of the owner, or of his/her 

representative, to ensure that the information and recommendations contained herein are brought to the 

attention of the other consultants and incorporated into the plans. The contractor should properly implement 

the recommendations during construction and notify the owner if they consider any of the recommendations 

presented herein to be unsafe, or unsuitable.

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

and do occur with the passage of time, whether they be due to natural processes or the works of man on this 

or adjacent properties. The findings, conclusions, and recommendations presented in this report can be relied 

upon only if LGC has the opportunity to observe the subsurface conditions during grading and construction 

of the project, in order to confirm that our preliminary findings are representative for the site. This report is 

intended exclusively for use by the client, any use of or reliance on this report by a third party shall be at 

such party’s sole risk. 

In addition, changes in applicable or appropriate standards may occur, whether they result from legislation or 

the broadening of knowledge. Accordingly, the findings of this report may be invalidated wholly or partially 

by changes outside our control. Therefore, this report is subject to review and modification.  
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