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Stockton, California 

Dear Mr. Schneider: 

klefnfoldor.<om 

Kleinfelder is pleased to present the results of our geotechnical engineering services 
performed for the proposed Weber Avenue Beautification project between Stanislaus 
Street and ACE Station in Stockton, California. The accompanying report includes 
background information regarding the anticipated construction, the purpose of our 
services, and scope of services provided. In addition, discussions regarding our 
investigative procedures and the site conditions encountered during our field 
exploration are presented. Finally, geotechnical conclusions and recommendations 
are provided for project design and construction. The appendix of the report includes 
logs of borings and a summary of laboratory tests. . We have also included an 
information sheet published by ASFE. Our firm is a member of ASFE, and we feel this 
sheet will help you better understand geotechnical engineering reports. 

We appreciate the opportunity to provide our services for this project. If you have 
questions regarding this report or need further assistance, please contact us. 

Sincerely, 

;JJ ~~ 
Hamid "Saeed" Parsa, C.E., ~ 
Staff Engineer 

SGP:bn 
4c: Client 
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Important lnlormation about Your 

Geotechnical Engineering Report 

Geotechnical Services Are Performed for 
Specific Purposes, Parsons, and ProJects 
Geotechnical engineers structure their services to meet the specific needs of 
their clients. A geotechnical engineering study conducted lor a civil engi
neer may not fulfill the needs of a construction contractor or even another 
civil engineer. Because each geotecllnlcal engineering study Is unique, each 
geotecllnical engineering report Is unique, prepared solely for the client. No 
one except you should rely on your geotechnical engineering report without 
lirst conferring with the geotechnical engineer who prepared it. And no one 
- not even you - should apply the report for any purpose or project 
except the one originally contemplated. 

Read the Full Report 
Serious problems have occurred because those relying on a geotechnical 
engineering report did not read it all. Do not rely on an executive summary. 
Do not read selected elements only. 

A Geotechnical Engineering Report Is Based on 
A Unique Set of ProJact-Speclftc Factors 
Geotechnical engineers consider a number of unique, project-specific lac
tors when establishing the scope of a study. Typical factors Include: the 
client's goals, objectives, and risk management preferences; tho general 
nature ollhe structure Involved, Us size. and configuration: the location of 
the slruciUre on the site; and other planned or existing site Improvements, 
such as access roads, parking lots, and underground utilities. Unless the 
geotechnical engineer wtlo conducted t11e study specifically indicates oth
erwise. do not rely on a geotechnical engineering report that was: 
• not prepared for you, 
• not prepared for your project, 
• not prepared for the specific site explored, or 
• completed before Important project changes were made. 

Typical changes that can erode the reliability of an existing geotechnical 
engineering report include those that affect: 
• the function of the proposed structure, as when it's changed from a 

parking garage to an ollie~ building, or from a light industrial plant 
to a refrigerated warehouse, 

• elevation, configuration, location, orientation, or weight of the 
proposed structure, 

• composition of the design team, or 
• project ownership. 

As a general rule, always inform your geotechnical engineer ol project 
changes-even minor ones- and request an assessment or their Impact. 
Gooteclmical engineers cannot accept responsibility or lfability for problems 
thai occur because 1t1eir reports do not consider developments of which 
they were no/Informed. 

Subsurface Conditions Can Change 
A geotechnical engineering report Is based on conditions that existed at 
the time the study was performed. Do no/ rely on a geotechnical engineer
Ing report whose adequacy may have been affected by: lhe passage of 
lime: by man-made events, such as construction on or adjacent to the site; 
or by natural events, such as floods, earthquakes, or groundwater fluctua
tions. Almws contact the geotechnical engineer belore applying the report 
to determine II it Is still reliable. A minor amount of additional testing or 
analysis could prevent major problems. 

Most Geotechnical Findings Are Professional 
Opinions 
Site exploration idenl!fies subsurface conditions only at those points w11ere 
subsurlace tests are conducted or samples are taken. Geotechnical engi· 
neers review lleld and laboratory data and then apply their proressional 
judgment to render an opinion about subsurface conditions throughout the 
site. Actual subsurface conditions may diNer-sometimes significantly
from those indicated in your report. Retaining the geotechnical engineer 
who developed your report to provide construction observation is the 
most effective method or managing the risks associated with unanticipated 
conditions. 

A Report's RecommendaUons Are Not Rnal 
Do not overrely on the construction recommendations included In your 
report. Those recommendations are not final, because geotechnical engi
neers develop them principally from judgment and opinion. Geotechnical 
engineers can finalize their recommendations only by observing actual 



GEOTECHNICAL SERVICES REPORT 

PROPOSED WEBER AVENUE STREETSCAPE 

BEAUTIFICATION PROJECT 

BETWEEN STANISLAUS STREET AND ACE STATION 

STOCKTON, CALIFORNIA 

1.0 INTRODUCTION 

~ 
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In this report we present the results of our geotechnical engineering services 

performed for the proposed Weber Avenue Beautification project in Stockton, 

California. The site location relative to existing streets is shown on Plate 1. 

We understand there are plans to rebuild the section of Weber Avenue and its 

adjacent sidewalks between Stanislaus Street on the west and the ACE Station 

railroad track on the west. This section of Weber Avenue has a cracked pavement 

surface, with the curb, gutter, and sidewalk areas in relatively poor condition. 

Grading plans are not currently available, and proposed cuts and fills are unknown at 

this time. However, as site topography is relatively level, cuts and fills during 

earthwork are anticipated to be minimal. Excavations for underground utilities are not 

anticipated to exceed 10 feet below final site grade. 

A plot plan showing the proposed project layout is presented on Plate 1. In the event 

these structural or grading details are inconsistent with the final design criteria, our firm 

should be contacted prior to final design in order that we may update our 

recommendations as needed. 
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2.0 PURPOSE AND SCOPE OF SERVICES 

The purpose of our services was to explore and evaluate the subsurface conditions at 

various locations on the site in order to develop recommendations related to the 

geotechnical aspects of project design and construction. 

The scope of our services was outlined in our proposal dated March 26, 2009 

(Proposal No. ST09P052) and included the following: 

• A visual site reconnaissance to investigate the surface conditions at the 

project site 

• A field investigation that consisted of coring through the asphalt at seven 

locations and drilling borings within the area of the proposed reconstruction 

to explore the subsurface condit ions 

• Laboratory testing of representative samples obtained during the field 

investigation to evaluate relevant physical and engineering parameters of 

the subsurface soils 

• Evaluation of the data obtained and an engineering analysis to develop our 

geotechnical conclusions and recommendations 

• Preparation of this report which includes: 

)> A description of the proposed project 

)- A description of the field and laboratory investigations 

,.. A description of the surface and subsurface conditions encountered 

during our field investigation 

)> Conclusions and recommendations related to the geotechnical 

aspects of the project design and construction 

)I> A vicinity map/boring location plan, and 

)> Logs of borings and a summary of laboratory tests 
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3.0 PREVIOUS STUDIES 

Kleinfelder has performed several geotechnical investigations in the vicinity of the 

project site. During a previous investigation for a Salvation Army building located at 

191 Stanislaus Street, seven test borings were drilled to depths ranging from 10 to 71 

feet below existing ground surface. Groundwater was encountered at a depth of about 

57 feet below existing site grade (File No. 20-1369-02, February 26, 1993). 
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4.0 FIELD AND LABORATORY INVESTIGATIONS 

4.1 FIELD INVESTIGATION 

The pavement and subsurface conditions at the site were explored on April 14, 2009, 

by coring through the asphalt with a coring machine and subsequently drilling beneath 

the asphalt at seven locations to depths ranging from about 13 inches to about 5Yz feet 

below existing grade of Weber Avenue and as requested by a representative from 

PG&E. Due to presence of near-surface utility lines, the soils underneath the asphalt 

were drilled using a 4-inch diameter hand-auger. The approximate boring locations 

are presented on Plate 1. 

During the drilling operations, a representative with our firm maintained a log of the 

borings and visually classified the soils encountered according to the Unified Soil 

Classification System (see Plate A-1) . Soil samples obtained from the borings were 

packaged and sealed in the field to reduce moisture loss and disturbance and brought 

to our Stockton laboratory for testing. 

A key to the Logs of Borings is presented on Plate A-2. The Logs of Borings are 

presented on Plates A-3 through A-9. The borings were located in the field by visual 

sighting and/or pacing from existing site features; therefore, the locations shown on 

Plate 1 should be considered approximate. 

4.2 LABORATORY INVESTIGATION 

Laboratory tests were performed in accordance with current ASTM standards on 

selected soil samples to evaluate their physical characteristics and engineering 

properties. The laboratory testing program was formulated with emphasis on the 

evaluation of natural moisture content and Atterberg Limits of the materials 

encountered. 

The results of laboratory tests are summarized on Plate A-8. This information, along 

with the field observations, was used to prepare the final test boring logs. 

1031 03.G01/ST09R31 5 
Copyright 2009 Kleinfoldor 

Page 4 of 21 June 10, 2009 



5.0 SITE CONDITIONS 

5.1 SURFACE CONDITIONS 

At the time of our investigation Weber Avenue had a high crown in some areas and an 

uneven and cracked pavement surface. Slightly depressed areas were also observed 

in the pavement that appeared to parallel underground utility lines. The pavement 

section was found to vary throughout the project site. The sidewalk surface was 

uneven and in poor condition on both sides of Weber Avenue. A summary of the 

existing pavement section thickness as determined at core/boring locations is 

presented below. 

Pavement 
Boring No. Thickness of Thickness of 

' .J AC1 (Inches) AB2 (Inches) 
1 >13 Refusal 
2 9 5 
3 9 8 
4 10% 10 
5 8% Concrete> 5 (Refusal) 
6 10% 7 
7 6'1· Concrete > 6 (Refusal) 

5.2 SUBSURFACE CONDITIONS 

Per our current site investigation, the potentially expansive clay soil encountered 

below the AB layer was generally stiff to hard and extended to the maximum depth 

explored of 5% feet below the street surface. 

During our previous investigations for a Salvation Army Building located at 191 

Stan islaus Street, groundwater was encountered at a depth of about 57 feet below 

existing site grades (File No. 20~ 1369-02, February 26, 1993). Groundwater elevations 

I 
Asphaltic concrete 

~ 
Aggregate base 

1031 03.G01/ST09R315 
Copyright 2009 Kleinfoldar 

Page 5 of 21 June 10, 2009 



~ 
KLEINFELOER 

'-...__...., .. .,.~ . ... h ...... -. 

and soil moisture conditions within the project area will vary depending on seasonal 

rainfall, seepage through the adjacent levee, land use, and/or runoff conditions not 

apparent at the time of our field investigation. The evaluation of such factors is 

beyond the scope of this investigation. 

Detailed descriptions of the subsurface conditions encountered during our field 

investigation are presented on the Logs of Borings, Plates A-3 through A-9. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

6.1 GENERAL 

Based on our findings, the AC pavement is in poor condition with longitudinal and 

transverse cracks in the general project area. In one boring location (Boring B-2), the 

AB thickness is not adequate to support a traffic index of 8 for a design R~value of less 

than 5. The observed cracking is most Hkely the result of a poor AB and subgrade soil 

conditions. We understand the existing roadway will be removed and will be 

reconstructed with new pavement sections and sidewalks and a landscaped median. 

It may be possible to grind the AC layer and salvage the upper portion of the existing 

AB for re-use on site. More detailed recommendations regarding the geotechnical 

aspects of design and construction are presented in the following section. 

6.2 RECONSTRUCTION OF EXISTING STREET 

6.2.1 General 

We anticipate existing site pavements within the area of planned development will be 

demolished and removed from the site. Depending on the site grading requirements, 

the contractor's capabilities, and other factors, it may be possible (and desirable) to 

process on-site pavements and reuse as engineered fil l and/or possibly aggregate 

subbase. Processing could involve pulverization, grinding, or other means. 

Regardless of the method used, for this material to be used as engineered fill and/or 

aggregate subbase, it must meet the applicable requirements provided herein (see 

sections titled "Fill Materials" and/or "Asphalt Concrete Pavements"). 

It is possible and likely that abandoned utility lines, tanks, and/or foundations exist on 

site. If encountered within the area of construction, these items should be removed 

and disposed of off-site. Existing utility pipelines that extend beyond the limits of the 

proposed construction and will be abandoned in-place should be plugged with cement 

grout to prevent migration of soil and/or water. All excavations resulting from removal 

activities should be cleaned of loose or disturbed material and dish-shaped with sides 

sloped 3(h): 1 (v) or flatter to permit access for compaction equipment. 
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6.3 ASPHALT CONCRETE PAVEMENTS 

6.3.1 Subgrade Preparation 

Per our discussion in Section 5.2, the near-surface soil encountered consisted of 

potentially expansive clay that poses a potential risk for post-construction heave and 

cracking of pavements. In order to reduce this risk and improve the service life of the 

pavement, the subgrade soils in pavement areas should be thoroughly scarified or 

ripped to a minimum depth of 12 inches below the finished subgrade elevation and 

uniformly moisture conditioned to a moisture content ranging from 2 to 4 percentage 

points above the optimum moisture content. During or following moisture conditioning , 

the upper 6 inches of subgrade soil should be compacted as engineered fill to at least 

95 percent relative compaction. The underlying 6 inches of moisture conditioned 

subgrade soil should be compacted to at least 90 percent relative compaction. The 

subgrade soil should be in a stable, non·pumping condition at the time aggregate base 

materials are placed and compacted. The moisture content of the soils should be 

maintained until placement of the aggregate base by liberal sprinkling with water or 

other suitable method. If there will be a delay between placing the aggregate base 

and asphalt concrete, the aggregate base should also be periodically sprinkled or 

wetted to prevent drying of the underlying subgrade soil. A representative from our 

firm should perform a field check of the soil moisture content and relative compaction 

prior to placement of aggregate base. 

6.3.2 Pavement Sections 

As indicated by previous subsurface investigations, subgrade soils consist primarily of 

stiff to very-stiff silty clay and/or silt. Per previous testing of this material, R-values less 

than 5 have typically been measured. Based on this information, the following is 

recommended for preliminarily pavement design. 

Preliminary pavement sections (determined in units of inches rounded up to the 

nearest % inch) are presented below based on a minimum Caltrans R-value of 5, 

current Caltrans design procedures, traffic indices (TI's) ranging from 7 to 11 , and our 

assumption that Caltrans construction tolerances are acceptable. Pavement sections 

for a Tl greater than 7 include a Gravel Equivalent Safety Factor of 0.20 per Caltrans 
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highway design criteria. Some jurisdictions may require that a Gravel Equivalent 

Safety Factor be included for design of all pavements. If required, the pavement 

sections should be reevaluated. The project Owner and/or Civi l Engineer should 

review the pavement sections and evaluate the suitable Tl's for this projec( 

Traffic Pavement Sections 

Index Asphaltic Concrete Aggregate Base Aggregate Subbase 

7 4.0 in 7.0 in 9% in 

7 4.0 in 15% In --
8 4% in 8.0 in 11% in 

8 4% in 18% in -
9 5%in 8%in 13 Yz in 

9 5% in 20% in ·-
10 6% in 9% in 14% in 

10 6% in 22Yzin --
11 7.0 in 10% in 17.0 in 

11 7.0 in 26.0 in -
Subgrade R-vatue = R-value = 5,AC (Type A) = Asphalt Concrete; AB = Class 2 or 3 Aggregate 

Base with R-values equal to 78; AS = Class 4 Aggregate Subbase with the R-value equal to 50. 

Recognizing that road reconstruction is very disruptive to the neighborhood, it may be 

prudent to reconstruct Weber Avenue in stages. We anticipate that the subgrade soils 

will be relatively firm to hard and have moisture contents near or greater than 

optimum. 

The AB should be at near-optimum moisture content prior to placement. It may be 

necessary to place the AB by end dumping the material and spreading It with a light 

dozer such as a 0-5. A pavement reinforcing fabric or SAMI (Stress-Absorbing 

Membrane lnterlayer) should be placed at the midpoint of the AC section (2-layer 

system) wherever specified. 

'The traffic lndex (TI) Is a measure of /raffle w!JoelloscJing frequency and Intensity of anticipated tromo. For comparison, Tl's of between 4 end 5 aro ofl&n 
suitable for design of outomobllo parking oreos, Tl's of between 5 ond 6 aro commonty used for design of flro truck access Ienos end araBs subject to 
cllonnollzod flow with light delivery trucks, end Tl's greeter than 6 ora common for design of pavements supporting 1/ghtto moderate bus end truck traffic. 
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If a full depth AC section is used, the initial lift of AC may need to be placed with small 

earth moving equipment and subsequent lifts placed with a paver. It may also be 

necessary to place a geotextile on the subgrade prior to placing the AC section. 

The pavement sections provided above are contingent on the following 

recommendations being implemented during and following construction. 

• All trench backfills, including utility and sprinkler lines, should be properly 

placed and adequately compacted at above optimum moisture content to 

provide a stable subgrade. 

•· Aggregate base material should conform to the specifications stated in 

Section 26 of the Caltrans Standard Specifications and be compacted as 

engineered fill to at least 95 percent relative compaction. 

• Asphalt paving materials and placement methods should conform to Section 

39 of the Caltrans Standard Specifications, latest edition. 

• Adequate drainage (both surface and subsurface) should be provided such 

that the subgrade soils and aggregate base materials are not allowed to 

become wet. Pavement sections should be isolated from intrusion of water 

at all locations where pavements are adjacent to irrigated landscaping or 

areas that may pond water. For long-term performance, pavement edge 

drains should be placed to collect water and to convey it to a storm drain or 

other drainage facility. As an alternative, but one that tends to be less 

effective. edge barriers, such as concrete curbs, polyethylene membranes 

and the like, should be placed that extend a minimum of 4 inches below the 

aggregate base and into the subgrade soil. Additional details regarding 

these systems can be provided upon request. 

• Periodic maintenance should be performed to repair degraded areas and 

seal cracks with appropriate filler. 
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6.3.3 Construction Specifications 

The Weber Avenue pavement reconstruction should be performed as follows: 

• Existing pavement sections and any debris should be removed using a 

CAT 235 excavator or approved equal with a contact pressure no greater 

than 11 pounds per square inch. 

• Above equipment should make final subgrade grade to within 0.2 feet as 

specified in the plans and specifications. 

• If conditions permit, a D-5 dozer or a CAT 235 excavator or approved 

equal should trackwalk or "proof roll" the exposed subgrade. 

• AB should be moisture conditioned to within ± 2 percent of optimum prior 

to use on site. The AB should conform to Section 26 of the State of 

California Standard Specifications, latest edition 

• AB should be end dumped and spread with a D-5 dozer or approved 

equal. A smooth drum or rubber tired, non-vibratory roller should compact 

the upper 6 inches of the AB to a minimum of 90 percent of the maximum 

dry density as determined by the ASTM 0 -1557 or Cal 216 test methods. 

• AB should be graded to within 0.1 foot of final design grade. 

• One half of the AC layer thickness should be placed and compacted 

according to Section 39 of the State of California Standard Specifications, 

latest edition. 

• A pavement reinforcing fabric interlayer or SAMI, should be placed on top 

of the previously prepared AC section. 

• The final lift of AC should be placed and compacted according to Section 

39 of the State of California Standard Specifications, latest edition. 
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Where the stability of adjoining buildings, walls, or other structures is endangered by 

excavation operations, support systems such as shoring, bracing, or underpinning may 

be required to maintain structural stability and to protect personnel working within the 

excavation. Shoring, bracing, or underpinning required for the project (if any) should 

be designed by a registered engineer. 

6.4 EXTERIOR FLATWORK 

Per our discussion in Section 5.2, the near-surface soil underlying the site consists of 

clay that can exhibit significant shrink-swell (expansion) characteristics, thus posing a 

risk for post-construction movement and cracking of exterior flatwork. In order to 

reduce this risk, the subgrade soil conditions in all areas to support exterior concrete 

flatwork, i.e., sidewalks and the like, should be scarified to a depth of 12 inches, 

uniformly moisture conditioned to a moisture content ranging from 1 to 5 percentage 

points above the optimum moisture content, and compacted to at least 88 percent 

relative compaction and not greater than 95 percent relative compaction, unless 

approved by the Geotechnical Engineer. Prior to placement of concrete, the subgrade 

soil should be wetted or pre-soaked in order to uniformly raise the moisture content of 

the scarified/compacted subgrade soil to at least 3 percentage points above its 

optimum moisture content or at least 1 percentage points above its plastic limit, 

whichever is more. Pre-soaking is usually performed using liberal sprinkling, flooding, 

or other suitable method. Since pre-soaking softens and weakens the affected clay, 

this procedure is not suitable in flatwork areas that will support traffic. A representative 

from Kleinfelder should perform a field check of the soil moisture content and 

consistency within 48 hours of the concrete placement. This approach is typically the 

least costly procedure with the greater risk for future cracking and maintenance. 

In some cases, isolated "edge" cracking or heaving forms along the outside portions of 

exterior flatwork because of seasonal or man-made wetting and drying of the sub grade 

soil. This potential can be reduced by placing lateral cutoffs, i.e., inverted curbs, 

heavy plastic membranes, or manufactured composite drains, along the outside edges 

of the flatwork. The lateral cutoffs typically extend vertically 12 to 18 inches into the 

subgrade soils. Another approach is to strengthen or stiffen the flatwork by increasing 

the thickness of the concrete and/or reinforcing the flatwork with steel bars rather than 
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wire mesh. Kleinfelder can provide additional recommendations addressing these 

approaches upon request. 

If tripping hazards are a concern, smooth dowels should be provided at all joints to 

reduce differential displacement. The dowels should be at least 24 inches in length, 

greased or sleeved at one end, and spaced at a maximum lateral spacing of 18 

inches. Furthermore, flatwork, including planter boxes, should not be attached to the 

proposed buildings or other structures. The flatwork should be allowed to "float" with 

the changes in volume of the soil. 

The near-surface soil conditions do not necessarily warrant the placement of 

aggregate base below flatwork from a geotechnical standpoint. Flatwork, however, 

tends to perform better during and following construction with less maintenance if it is 

underlain by a layer Class 2 aggregate base. The aggregate base serves to provide a 

firm/uniform surface directly below the flatwork where surcharge stresses are highest. 

As a result, we have found that flatwork supported on aggregate base tends to 

experience less stress cracking and movement or deflection at joints. If considered, 

the aggregate base should have a thickness of at least 4 inches and be compacted to 

at least 90 percent relative compaction. In areas where concrete flatwork will support 

construction equipment and/or vehicle traffic, we suggest that the aggregate base be 

increased to a thickness of 6 to 8 inches and be compacted to at least 95 percent 

relative compaction. 

6.5 SITE DRAINAGE AND LANDSCAPING 

Pavement performance depends greatly on how well runoff water drains from the site. 

Accordingly, positive drainage should be provided away from the pavement areas 

toward appropriate drop inlets or other surface drainage devices without pending. The 

drainage should be maintained both during construction and over the life span of the 

project. 

In landscaping areas, care should be taken to not over irrigate and to maintain a leak 

free sprinkler piping system. 
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and not greater than 95 percent relative compaction, unless approved by the 

Geotechnical Engineer. 

In-place scarification and compaction may not be adequate to density all disturbed soil 

within areas grubbed or othervvise disturbed below a depth of about 6 inches. 

Therefore, overexcavation of disturbed soil, scarification and compaction of the 

exposed subgrade, and replacement with engineered fill may be required to sufficiently 

density all disturbed soil. 

Following rough grading, construction and trenching activities often loosen or 

othervvise disturb the subgrade soils. On occasion, this disturbance can lead to 

isolated movement of the subgrade soils following construction and cracking of 

overlying pavement. Accordingly, loose/disturbed areas should be repaired and trench 

backfill should be properly compacted prior to placement of concrete. 

6.7.3 Temporary Excavations 

Construction site safety generally is the sole responsibility of the Contractor, who shall 

also be solely responsible for the means, methods, and sequencing of construction 

operations. The Contractor should be aware that slope height, slope inclination, or 

excavation depths (including utility trench excavations) should in no case exceed 

those specified in local, state, and/or federal safety regulations (e.g., OSHA Health 

and Safety Standards for Excavations, 29 CFR Part 1926, or successor regulations). 

Flatter slopes and/or trench shields may be required if loose, cohesionless soils and/or 

water are encountered along the slope face. Heavy construction equipment, building 

materials, excavated soil, and vehicular traffic should not be allowed within a lateral 

distance equal to one-third the slope height from the top of any excavation. During 

wet weather, earthen berms or other methods should be used to prevent runoff water 

from entering all excavations. All runoff water encountered within excavations should 

be collected and disposed of outside the construction limits. 

6.7.4 Fill Materials 

All import fill soils should be nearly free of organic or other deleterious debris, 

essentially non-plastic, and less than 3 inches in maximum dimension. In general, 
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wellwgraded mixtures of gravel, sand, non-plastic silt, and small quantities of cobbles, 

rock fragments, and/or clay are acceptable for use as import fill. All imported fill 

materials to be used for engineered fil l should be sampled and tested by the project 

Geotechnical Engineer prior to being transported to the site. Import fill guidelines are 

provided below. 

Gradation (ASTM C136)_ 

Sieve Size Percent Passing 

3~inch 100 

No. 4 50- 100 

No. 200 15-70 

Plasticity (ASTM 04318) 

Liquid Limit Plasticity Index 

Less than 30 Less than 12 ,. 
Organic Content (ASTM 02974) 

Less than 3 percent 

Trench backfill and bedding placed within existing or future city right-of-ways should 

meet or exceed the requirements outlined in the current city specifications. Trench 

backfill or bedding placed outside existing or future right-of-ways could consist of 

native or imported soli that meets the requirements for fill material provided above. 

However, coarse-grained sand and/or gravel should be avoided for pipe bedding or 

trench zone backfi ll unless the material is fully enclosed in a geotextile filter fabric such 

as Mirafi 140N or an equivalent substitute. In a very moist or saturated condition, fine

grained soil can migrate into the coarse sand or gravel voids and cause "loss of 

ground" or differential settlement along and/or adjacent to the trenches, thereby 

leading to pipe joint displacement and pavement distress. 

Utility trenches backfilled with sand or other permeable material can act as a conduit 

for exterior surface water to enter below structures. Accordingly, native clay or lean 

concrete should be used as backfill for a minimum lateral distance of 2 feet on each 

side of the exterior building line to act as a "plug." 
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Trench backfill recommendations provided above should be considered minimum 

requirements only. More stringent material specifications may be required to fulfill 

bedding requirements for specific types of pipe. The project Civil Engineer should 

develop these material specifications based on planned pipe types, bedding 

conditions, and other factors beyond the scope of this study. 

6.7.5 Engineered Fill 

All fill soils, either native or imported, reqUiired to bring the site to final grade should be 

compacted as engineered fill. Unless otherwise noted in previous sections, fill or 

native subgrade soil composed of potentially expansive clay should be uniformly 

moisture conditioned to a moisture content ranging from 2 to 4 percentage points 

above the optimum moisture content, placed in horizontal lifts less than 8 inches in 

loose thickness, and compacted to at least 90 percent of the maximum dry density and 

not greater than 95 percent of the maximum dry density as determined by ASTM Test 
4 . 

Method D 1557 , unless approved by the Geotechnical Engineer. Import fill or native 

soil composed of non-expansive sand and silt should be uniformly moisture 

conditioned to a moisture content ranging from 1 to 4 percentage points above the 

optimum moisture content, placed in horizontal lifts less than 8 inches in loose 

thickness, and compacted to at least 90 percent of the maximum dry density. Fills 

exceeding 5 feet in thickness should be compacted to at least 95 percent relative 

compaction for their full depth. Additional fill lifts should not be placed if the previous 

lift did not meet the required dry density or if soil conditions are not stable. Discing 

and/or blending may be required to uniformly moisture condition soils used for 

engineered fill. 

All trench backfill in should be placed and compacted in accordance with the 

recommendations provided above for engineered fill. During backfill, mechanical 

compaction of engineered fill is recommended. Backfill placed in trenches located 

outside of building or other structural areas can be consolidated in-place by jetting in 

lieu of mechanical compaction. A common jetting procedure consists of filling the 

trenches with backfill soils (maximum 8 foot thick lift) to within 3 feet of finished grade 

and then thoroughly saturating the backfill with water by inserting jetting rods in an up 

4 
This lost procedure should be used whorevor relative compacl/on, maximum dry density, or optimum moisture contont ls roforencod within this report. 
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and down ramming fashion at a spacing of about 4 to 5 feet along the central portion 

of the trench. If any dry pockets of backfill are noticed, the trench should be re-jetted. 

The jetted backfill should then be allowed to "rest" for a period of time (typically two to 

three days) to allow excess water to drain and consolidation to occur. Following the 

rest period, the backfill at the top should then be rolled with track equipment, such as a 

mudcat or a sheepsfoot compactor attached to the arm of an excavator, to further 

consolidate the backfill and detect any excessively soft or pliant areas. Once the 

jetted backfill has adequately consolidated, the upper 3 feet of backfill should be 

placed and mechanically compacted as engineered fill. 

Jetting will not achieve the same level of compaction as mechanical compaction, 

therefore, jetted backfill will not typically meet compaction standards. The relative 

compaction of jetted soil typically ranges between about 80 and 90 percent. 

Accordingly, compaction tests are not normally performed. Instead, a performance 

criterion rather than a compaction standard should be specified for jetted backfill. As a 

result, it is important that experienced personnel observe the jetting operation and 

consolidation to document that the procedure has been adequately performed and that 

the trench Is ready for final backfill. 

6.7.6 WeUUnstable Subgrade Mitigation 

Based on our findings and historical records, groundwater levels are not anticipated to 

rise near surface or impede grading operations at the site. However, if site grading is 

performed during or following extended periods of rainfall, the moisture content of the 

near-surface soils may be significantly above optimum. This condition, if encountered, 

could seriously delay grading by causing an unstable subgrade condition. Typical 

remedial measures include discing and aerating the soils during dry weather, mixing 

the soils with dryer materials, removing and replacing the soils with an approved fill 

material, stabilization with a geotextile fabric or grid, or mixing the soils with an 

approved hydrating agent such as a lime or cement product. Our firm should be 

consulted prior to implementing any remedial measure to observe the unstable 

subgrade condition and provide site-specific recommendations. 
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7.0 ADDITIONAL SERVICES 

The review of plans and specifications, field observations, and testing by Kleinfelder is 

an integral part of the conclusions and recommendations made in this report. If 

Kleinfelder is not retained for these services, the client agrees to assume Kleinfelder's 

responsibility for any potential claims that may arise during construction. The actual 

tests and observations by Kleinfelder during construction wi ll vary depending on type 

of project and soil conditions. The tests and observations would be additional services 

provided by our firm. The costs for these services are not included in our current fee 

arrangements. 

As a minimum, our construction services should include observation and testing during 

site preparation, grading, and placement of engineered fill , aggregate base, and asphalt 

concrete. 
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8.0 LIMITATIONS 

1. The conclusions and recommendations of this report are for design purposes for 

the proposed Antenna Tower and Building project as described in the text of this 

report. The conclusions and recommendations in this report are invalid if: 

• The assumed structural or grading details change 

• The report is used for adjacent or other property 

• Changes of grades and/or groundwater occur between the issuance of 

this report and construction 

• Any other change is implemented which materially alters the project from 

that proposed at the time this report was prepared 

2. The conclusions and recommendations in this report are based on the borings 

drilled during our previous investigations at the site. It is possible that variations 

in the soil conditions exist between or beyond the points of exploration, or the 

groundwater elevation may change, both of which may require additional 

investigations, consultation, and possible design revisions. 

3. We are not corrosion engineers. You may wish to retain a competent corrosion 

engineer to design corrosion protection systems appropriate for the project. 

4. This report was prepared in accordance with the generally accepted standard of 

practice that existed in San Joaquin County at the time the report was written. No 

warranty, expressed or implied, is made. 

5. It is the CLIENT'S responsibility to see that all parties to the project, including the 

designer, contractor, subcontractor, etc., are made aware of this report in its 

entirety. 
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6. This report may be used only by the client and only for the purposes stated within 

a reasonable time from its issuance, but in no event later than three years from 

the date of the report. Land use, site conditions (both on- and off-site), or other 

factors may change over time, and additional work may be required. Based on 

the intended use of the report, Kleinfelder may require that additional work be 

performed and that an updated report be issued. Non-compliance with any of 

these requirements by the client or anyone else, unless specifically agreed to in 

advance by Kleinfelder in writing, will release Kleinfelder from any liability 

resulting from the use of this report by any unauthorized party. 
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APPENDIX 
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Surface Conditions: Center of W eber Avenue, approximately 180 faet aasl of 
Stanislaus Street 

Groundwater: 
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Surface Conditions: East bound of Weber Avenue, approximately 50 feet west or 
Grant Street 
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Surface Conditions: West bound or Weber Avenue, approximatly 30 feet east or 
Grant Street 

Groundwater: Groundwater not encountered during drilling, 
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Surface Conditions: East bound of Weber Avenue about 50 reel west of AurQll!_ __ 
Street 

Groundwater: Grouod_~ater no~.ncouotered during drlllln . 
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Surface Condl!lo!'ls: Relatively level AC pavement, center of Wober Avenue, 
approximately 80 feet east of Aurora Street 

Groundwater. Groundwater not encountered during drilling. 
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Surface Conditions: Relatively level, covered by AC, east l:1nd of Wobor Avenue Date Completed: ...:.;4/""'"1"""4/,_20::..:0"""9'---------
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Surface Conditions: Relatlvel~ level, covered by AC, Center or Weber Avenue, 
approximately 180 feet east of Grant Street 

Groundwater: Grgu!!£iwater not .encountered during drilling. 
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Date Completed: :::!!4/~1~5/..!0.20::..:0::.::9:...,_ ____ _ 

Logged By: ~JE~-------

Total Depth: 1.1 feet 

Boring Diameter: :!.6..::.1n:,:c~he:.;s:...,_ ____ _ 
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BORING SAMPLE DRY UNIT MOISTURE PARTICLE SIZE ATIERBERG 
NO. DEPTH WEIGHT CONTENT SIEVE SIZE (percont passing) LIMITS OTHER TESTS 

(ft) (pcf) (% of dry 
weight) #4 # 8 #16 #30 #50 #100 #200 L.L. P.l. 

B-2 1.5 19 

B-3 3.0 24 

6·4 2.0 15 

B-6 2.0 45 28 
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GROUP UNIFIED SOIL CLASSIFICATION 
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LIQUID LIMIT (LL) 

LEGEND: SOURCE DEPTH (ft) LL PL PI DESCRIPTION 

• 8·6 2.0 45 17 28 
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