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1.0 INTRODUCTION 
 

This report addresses the geotechnical design considerations for the proposed retaining walls 
and sound walls to be constructed as part of the proposed project  associated with an 
auxiliary lane in the City of El Cajon, San Diego County, California.  The auxiliary lane will 
be constructed on eastbound Interstate 8 (I-8) from Second Street (KP 28.0) to Greenfield 
Drive (KP 30.1).  According to the information submitted, this project proposes the widening 
to the inside of the existing eastbound lanes by means of an additional 3.6 m Portland 
Cement Concrete (PCC) lane and a 3.0 m Asphaltic Concrete (AC) shoulder. 
 
The geotechnical investigation consisted of a site reconnaissance, research of existing reports 
and archived resources, exploratory soil borings, laboratory testing, data evaluation and 
analysis.  The Caltrans Drilling Department performed the drilling of the soil borings and a 
Caltrans Engineer monitored the drilling operations and soil sampling during the field 
investigation. 
 
The purpose of this report is to document subsurface geotechnical conditions, provide 
analyses of anticipated site conditions as they pertain to the project described herein, and to 
recommend design and construction criteria for the retaining and sound walls portion of the 
project.  This report also establishes a geotechnical baseline to be used in assessing the 
existence and scope of changed site conditions.  

 
2.0 EXISTING FACILITIES AND PROPOSED IMPROVEMENTS 

 
The project is located between Second Street and Greenfield Drive on I-8 within the City of 
El Cajon in San Diego County, California.  The existing freeway is comprised of four 
Portland Cement Concrete (PCC) lanes, two eastbound and two westbound, which are 
separated by an unpaved center median.  The freeway general trend is in the east-west 
direction.  At the proposed project site, along the eastern portion of the project, between the 
Main Street Undercrossing and Greenfield Drive the freeway turns gently in the northeast-
southwest direction.  The existing freeway is constructed mostly on elevated embankments 
with the exception of a short interval at the Grape Street Pedestrian Overcrossing, where the 
freeway is constructed near the natural ground elevation.  The elevated embankments 
constitute the approaches of the freeway undercrossings at Second Street, Main Street and 
Greenfield Drive. 

 
This project proposes the construction of an additional lane to the existing two eastbound 
lanes by widening to the inside of the freeway from Second Street to Greenfield Drive and 
including the East Main Street and Broadway bridges.  The widening will involve the adding 
of a 3.6 m PCC lane and a 3.0 m Asphaltic Concrete (AC) shoulder, the construction of 
sound barrier berms with retaining walls and barrier sound walls along the eastbound side 
and barrier sound walls along the westbound side of the freeway. Additionally, the project 
includes the removal of the Grape Street Pedestrian Overcrossing. 
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3.0 PERTINENT REPORTS AND INVESTIGATIONS 
 

Geologic Hazard Review, Auxiliary Lane-Sound Wall; San Diego County California, KP 
28.0/R30.1, September 5, 1997, Prepared by Joseph P. Egan 

 
4.0 PHYSICAL SETTING  
 

4.1 Topography and drainage 
 

The general topography of the project site is relatively flat and gently slopes towards the 
northwest direction.  The freeway is elevated above the natural ground with fill at the 
bridge approach locations.  At the east end of the project site toward Greenfield drive, the 
freeway transitions from being on fill materials to existing natural ground, at which point 
the freeway was cut into the toe of a hillside.   
 
Forester Creek runs in the east-west direction and parallels the south side of the freeway.  
It is the main facility for run off storm drainage.  The creek consists of a v-shape concrete 
lined ditch and is approximately 2.5 meters wide.  The creek changes direction and 
crosses northwest under the freeway near the north end of the project site.  The freeway 
drainage system consists of several concrete culverts and drainage pipes, which cross 
under the freeway in the north-south direction to drain into Forester Creek at multiple 
locations along the project site. 

 
4.2 Regional Geology and Seismicity 

 
The regional geology and seismicity of the project site are discussed in detail in the 
previously listed Geology Hazard Review Report, which is included in the appendix of 
this report.  
 

5.0 EXPLORATION 
 
A subsurface exploration program was conducted in order to document and evaluate soil 
conditions along the barrier sound wall and retaining wall alignments.  The exploration 
program was conducted in January, February and April of 2005.   

 
A total of thirty-three exploratory borings was conducted during the subsurface investigation 
for the sound and retaining walls.  The soil borings were advanced using a  CME truck 
mounted drilling rig and all terrain vehicle mounted rig utilizing hollow stem augers.  
Standard Penetration Tests  (SPT) were conducted at intervals of 1.5 meters except at depths 
where relatively undisturbed samples were obtained.  The undisturbed samples were obtained 
in selected borings at selected depth intervals for laboratory testing.  SPT test results and soil 
descriptions are indicated on the boring logs.   

 
Soil borings along each of the wall alignment were drilled to varying depths. The maximum 
depth of boring was 4.6 meters in the eastern area of the project site, where shallow bedrock 
was encountered and 10.7 meters in the western area where relatively deeper bedrock was 
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encountered.  All borings are referenced from below existing ground surface elevation.  The 
logs of all borings are included in the appendix.  
 
Soil classifications in the attached boring logs follow the guidelines of the Caltrans Office of 
Structural Foundations Soils and Rock Logging Classification Manual which is generally 
based on the Engineering Geology Field Manual published by the Bureau of Reclamation.  
 

6.0 GEOTECHNICAL TESTING 
 
A geotechnical test program was developed in coordination with the subsurface exploration 
program.  The testing program was designed to determine the physical and engineering 
properties of the native soils as they pertain to the proposed construction.   

 
6.1 In-Situ Testing  

 
In-situ testing included Standard Penetration Test (SPT).  These tests were used to 
determine the consistency of the subsurface soils, and provide data to determine the 
physical and engineering properties of the subsurface soils. The SPT data are shown on 
the Soils and Geologic Exploration Logs contained in the appendix. 

 
6.2 Laboratory Testing  

 
Laboratory testing were performed on selected soil samples obtained from the 
exploratory borings.  All samples were tested at the Caltrans Engineering Services Center 
Laboratory in Sacramento.  Laboratory tests were conducted in accordance with the 
California Test Method (CTM), the American Society for Testing and Materials 
(ASTM), or the American Association of State Highway Testing Official (AASHTO) 
standards. 
 
The laboratory tests performed included unit weight, moisture content, Atterberg Limit 
tests, consolidation tests and corrosion resistivity tests.  The laboratory test results are 
included in the appendix of this report. 
 

7.0 FOUNDATION RECOMMENDATIONS  
 

Due to the considerable distance separating the sites of the various barrier sound walls and 
retaining walls and in view of the specific subsurface characteristics associated with each 
site, foundation recommendations for each structure are separately presented below: 

 
7.1 Barrier Sound Wall SB1  

 
7.1.1 Site description 
 

 This sound wall will be constructed out of masonry and will have a plantable 
safety shape barrier.  It extends from west of East Main Street to east of Second 
Street.  It will be located about 3m from the I-8 westbound edge of shoulder.  The 



 

 
 

“Caltrans improves mobility across California” 

Page 4

wall height ranges from 2.4m to 4.9m.  
 
7.1.2 Subsurface Investigation and Soil Conditions 

 
The subsurface soil conditions of the site for this wall were investigated by the 
drilling of 7 exploratory borings (B-S1-1 through B-S1-7).  The borings varied in 
depth from 6.0 meters in Boring B-S1-4 to 9.1 meters in Borings B-S1-1 and B-
S1-6A.  All borings were drilled in the asphaltic concrete pavement along the 
freeway’s shoulder (see Layout Sheets L-1 through L-3 for boring locations). The 
subsurface soil conditions in the borings consist of three layers of soil types that 
vary in thickness and depth along the length of the sound wall.   

 
The upper soil layer consists of fill materials varying in depth from 1 meter at the 
west end of the site (B-S1-1) to 4 meters at the east end of the site (B-S1-5). The 
fill material is comprised mostly of brown, reddish brown, dark brown and gray 
medium dense to very dense silty sand and sandy silt with scattered gravel and 
boulders and sandy gravel.  The fill material resembles the existing lower natural 
alluvial soil layer; it was difficult to distinctively define the interface between the 
fill and alluvial soils.   
 
The middle soil layer consists of alluvial soils varying in depth from 0.5 meter in 
Boring B-S1-3 to 3 meters in Boring B-S1- 6A.  The alluvial soil is comprised of 
mostly light brown to dark brown, reddish brown, light gray to gray and white, 
stiff to very stiff lean clay with ferrous nodules and medium dense to dense 
clayey sand.  
 
The bottom layer of soils consists of light gray and dark gray, medium dense to 
very dense poorly graded sand and clayey sand (decomposed granitic bedrock).  
This layer was not encountered in all of the borings due to the termination of the 
borings above top of bedrock.  The top of bedrock was encountered at 
approximately 7.5 meters below the existing ground surface (EGS).  

 
Ground water level was encountered consistently slightly above the bedrock 
elevation, at approximately 4.5 to 6 meters below EGS. Groundwater was 
measured at the time of the field investigation (January of 2005). It is important to 
recognize that groundwater elevations can fluctuate depending on subsurface 
stratification, and rainfall.  

 
7.1.3 Conclusions and Recommendations 
 

In our opinion the proposed sound wall can be constructed using the latest 
Caltrans Standard Plans (July 2004).  The wall may be supported on a trench 
footing.  Since the wall will be mostly constructed on a ground surface that is 
sloping down on one side and flat on the other, the design should be based on 
Case 2 of the Standard Plans for trench footings (page 291).  Special attention 
should be paid to the location of the wall from top of slope to meet the minimum 
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distance requirement shown on the Standard Plans.  The trench footing 
dimensions should be obtained from the table on page 291 for the Case 2 
conditions and a soil friction angle Φ = 35o.  We do not anticipate any difficulties 
in the excavation for the footings.   
 
As an alternative, the sound wall may be supported on a pile cap on cast in drilled 
hole (CIDH) piles.  The design information presented on page 295 of the Standard 
Plans may be used for the pile cap foundation (Case 2, Φ = 35o).  The tip of the 
piles should be supported on the top of bedrock, which varies in elevation from 
approximately 143 m in Boring B-S1-1 to approximately 151 m in Boring B-S1-
6A. 
 
During drilling loose sandy soils and ground water may be encountered at some 
locations, which could cause caving of the walls of the hole.   Temporary casing 
might be required under these conditions.   In addition, cobbles and boulders may 
be encountered, which could cause a slow down of the drilling operations.  
 

7.2 Barrier Sound Wall SB2 
 
7.2.1 Site description 
 

This sound wall will be constructed out of masonry with a plantable safety shape 
barrier.  It will extend from west of East Main Street to east of Second Street.  It 
will be located about 3m from the I-8 eastbound edge of shoulder.  The wall 
height ranges from 2.4m to 3.0m. 
 

7.2.2 Subsurface Investigation and Soil Conditions 
 

The subsurface soil conditions of the site for this wall were investigated by the 
drilling of 6 exploratory borings (B-S2-1 through B-S2-6).  The borings varied in 
depth from 6.0 meters in Boring B-S2-4 to 10.7 meters in Boring B-S2-5.  All 
borings were drilled in the asphaltic concrete pavement of the freeway’s shoulder 
(see Layout Sheets L-1 and L-2 for boring locations). The subsurface soil 
conditions in the borings consist of three layers of soil types that vary in thickness 
and depth along the length of the sound wall.   

 
The upper soil layer consists of fill materials averaging approximately 1 meter in 
depth.  The fill materials were encountered at a lower elevation in Boring B-S2-1, 
which might be the result of trenching and backfilling for previous utility 
installations. The fill materials are comprised of mostly brown, medium dense 
silty sand and sandy silt with occasional gravel and boulders.   

 
The middle soil layer consists of alluvial soils varying in depth from 0.5 meter in 
Boring B-S2-3 to 2 meters in Boring B-S2- 6.  The alluvial soils are mostly 
comprised of light brown to dark brown, reddish brown, light gray to gray and 
white, stiff to very stiff lean clay and fat clay with ferrous nodules and medium 
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dense to dense clayey sand.  
 

The bottom soil layer consists of light gray and dark gray, medium dense to very 
dense, poorly graded sand and clayey sand (decomposed granitic bedrock).  This 
layer was not encountered in all of the borings due to the termination of the 
borings above top of bedrock.  The top of bedrock was encountered at 
approximately 7.5 meters below EGS.  

 
Ground water was encountered consistently slightly above the bedrock elevation, 
at approximately 4.5 to 6 meters below EGS. It was measured at the time of the 
field investigation (January of 2005). 
 

7.2.3 Conclusions and Recommendations 
 

In our opinion the proposed sound wall can be constructed using the latest 
Caltrans Standard Plans (July 2004).  The wall may supported on a trench footing 
Since the wall will be mostly constructed on a ground surface that is sloping 
down on one side and flat on the other, the design should be based on Case 2 of 
the Standard Plans for trench footings (page 291).  Special attention should be 
paid to the location of the wall from top of slope to meet the minimum distance 
requirement shown on the Standard Plans.  The trench footing dimensions should 
be obtained from the table on page 291 for the Case 2 conditions and a soil 
friction angle Φ = 35o.  We do not anticipate any difficulties in the excavation for 
the footings.   
 
As an alternative, the sound wall may be supported on a pile cap on cast in drilled 
hole (CIDH) piles.  The design information presented on page 295 of the Standard 
Plans may be used for the pile cap foundation (Case 2, Φ = 35o).  The tip of the 
piles should be supported on the top of bedrock, which varies in elevation from 
approximately 143 m in Boring B-S2-3 to approximately148 m in Boring B-S2-5. 
 
During drilling loose sandy soils and ground water may be encountered at some 
locations, which could cause caving of the walls of the hole.   Temporary casing 
might be required under these conditions.   In addition, cobbles and boulders may 
be encountered, which could cause a slow down in the drilling operations.  

 
7.3 Barrier Berm/Retaining Wall SB3R 

 
7.3.1 Site description 

 
This noise mitigation barrier will consist of a 1.25m-landscaped noise mitigation 
berm along the north shoulder of East Main Street eastbound on-ramp with a 
1.2m to 3.0m high retaining wall. 
 

7.3.1 Subsurface Investigation and Soil Conditions 
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The subsurface soil conditions of the site for this wall were investigated by the 
drilling of 9 exploratory borings (B-S3-1 through B-S3-8).  The borings varied in 
depth from 6.0 meters in Boring B-S3-1 to 10.7 meters in Borings B-S3-5 and B-
S3-8.  Seven of the borings were drilled in the grass covered area on the north 
side of Forester Creek and two in the asphaltic concrete pavement of the 
freeway’s shoulder (see Layout Sheets L-3 and L-4 for boring locations). The 
subsurface soil conditions in the borings consist of four layers of soil types that 
vary in thickness and depth along the length of the sound wall.   

 
The upper layer consists of clayey soils that extend to a maximum depth of 3.5 
meters in Boring B-S3-1.  This layer of soil was not encountered in Boring B-
S3R-6.  The clayey soils consist of light to dark brown and reddish brown, firm to 
hard lean clay and fat clay with low to high plasticity, with ferrous and calcareous 
nodules.  In addition, loose to medium dense clayey sand with some mica flakes 
was also encountered in this layer.   

 
The second layer underlies the clayey soils and in general consists of brown, dark 
brown, reddish brown, light gray and gray very loose to medium dense silty sand, 
and poorly graded sand with occasional gravel and cobbles. This layer extends to 
the top of the bottom layer (bedrock) in Borings B-S3-4, B-S3-5, B-S3-8 and B-
S3-9.  
 
The third layer is very similar to the upper clayey layer.  It is interbeded with the 
second layer at varying depths and extends to the top of bedrock in Boring B-S3-
1, B-S3-2, B-S3-3 and B-S3-6. 

 
The bottom most layer consists of light gray to gray and dark gray, greenish gray 
and light orange, medium dense to very dense medium to coarse sand, with gravel 
sizes (decomposed granitic bedrock).  This layer was encountered in all of the 
borings at depths varying from 4 meters in Boring B-S3-1 to 9 meters in Boring 
B-S3-8.  

 
The ground water level was on an average encountered about 4.5 meters below 
EGS.  It was measured at the time of the field investigation (January and April of 
2005).  
 

7.3.3 Conclusions and Recommendations 
 

In our opinion the proposed retaining wall for the barrier sound wall can be 
constructed using the latest Caltrans Standard Plans.  We recommend the 
retaining wall be supported on Class 400 precast concrete piles in accordance 
with the Standard Plans (Page 249).  The piles should supported in bedrock.  The 
top of bedrock elevation is at approximately 151 m as encountered in Boring B-
S3R-1 and Boring B-S3R-3.  At these elevations we anticipate that the pile will 
develop a nominal axial resistance in excess of 400 KN.  Additionally, we do not 
anticipate any difficulties in driving the pile to the required depths of penetration. 
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Drainage should be provided to prevent any water build up behind the retaining 
wall in accordance with the standard plan details. 
 

7.4 Barrier Berm/Retaining Wall SB3 
 

7.4.1 Site description 
 

This wall will consist of a 1.25m-landscaped noise mitigation berm along the 
south shoulder of East Main Street eastbound on-ramp with a 1.2m to 5.5m high 
retaining wall along Forester Creek. 
 

7.4.2 Subsurface Investigation and Soil Conditions 
 

The subsurface soil conditions of the site for this wall were investigated by the 
drilling of 3 exploratory borings (B-S3R-1 through B-S3R-3).  The borings varied 
in depth from 7.6 meters in Boring B-S3R-1 to 10.7 meters in Borings B-S3R-2 
and B-S3R-3.  Two of the borings were drilled in the grass covered area on the 
north side of the East Main Street eastbound onramp and one in the asphaltic 
concrete pavement of the freeway’s shoulder (see Layout Sheet L-3 for boring 
locations). The subsurface soil conditions in the borings consist of four layers of 
soil types that vary in thickness and depth along the length of the sound wall.   

 
The upper layer consists of fill materials, which were used in the construction of 
the embankment of the freeway.  This layer was encountered only in Boring B-
S3R-2.  The fill materials consist of brown and light gray, medium dense silty 
sand, poorly graded sand and clayey sand with occasional gravel and cobbles.   

 
The second layer underlying the fill materials consists of alluvial soils, which are 
comprised of light brown to dark brown, brownish gray and gray very stiff lean 
clay and fat clay with low to high plasticity and scattered gravel.  

 
Underlying the alluvial soils, there exists a layer of sandy soils that in general 
consists of dark brown to brown, reddish brown, greenish gray, gray and tan, very 
loose to medium dense silty sand clayey sand, sandy gravel and sandy silt with 
scattered gravel. The loose interval of soils was encountered at a depth near the 
ground water elevation.   

 
The bottom layer was encountered at varying depths from 4.6 meters in Boring B-
S3R-1 to 9.1 meters in Boring B-S3R-3 below the EGS.  This layer was 
comprised of light gray very dense sand with gravel sizes (decomposed granitic 
bedrock).  

 
Ground water was encountered on the average of about 4.5 meters below EGS.   It 
was measured at the time of the field investigation (January and April of 2005).  
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7.4.3 Conclusions and Recommendations 
 

In our opinion the proposed retaining wall can be constructed using the latest 
Caltrans Standard Plans.  We recommend the retaining wall be supported on Class 
400 precast concrete piles in accordance with the Standard Plans (Page 249).  The 
piles should be supported in bedrock.  The top of bedrock varies in elevation from 
149 m in Boring B-S3-2 to 154 m in Boring B-S3-9.  At these elevations we 
anticipate that the pile will develop a nominal axial resistance in excess of 400 
KN.  Additionally, we do not anticipate any difficulties in driving the pile to the 
required depths of penetration. 
 
Drainage should be provided to prevent any water build up behind the retaining 
wall in accordance with the standard plan details. 
 

7.5 Barrier Berm/Retaining Wall SB4 
 

7.5.1 Site description 
 

This wall will consist of a 1.25m-landscaped noise mitigation berm east of 
Broadway and along the I-8 eastbound edge of shoulder.  A 1.2m to 4.6m high 
retaining wall will be required on the southwest end along Forester Creek and on 
the southeast end along the right-of-way fence. 
 

7.5.2 Subsurface Investigation and Soil Conditions 
 

The subsurface soil conditions of the site for this wall were investigated by the 
drilling of 5 exploratory borings (B-S4-1 through B-S4-5).  The borings varied in 
depth from 6.0 meters in Borings B-S4-3 and B-S4-4 to 9.1 meters in Borings B-
S4-1 and B-S1-5.  Two of the borings (B-S4-1 and B-S4-5) were drilled in the 
asphaltic concrete pavement of the freeway’s shoulder.  The other three borings 
(B-S4-2 through B-S4-4) were drilled in the natural ground surface to the north 
and along Forester Creek (see Layout Sheets L-1 through L-3 for boring 
locations). The subsurface soil conditions in the borings consist of three layers of 
soil types that vary in thickness and depth along the length of the retaining wall.   

 
The upper layer consisting of fill materials was encountered only in Borings B-
S4-1 and B-S4-5.  The fill materials averaged in depth of about 6 meters and 
consisted mostly of brown to dark brown, reddish brown, and dark gray loose to 
medium dense silty sand and sandy silt with occasional gravel and boulders.  

 
Underlying the fill materials there exists a layer of alluvial soils, which consist in 
general of brown to dark brown, reddish brown, very loose to very dense silty 
sand, sandy silt and poorly graded sand.  This layer contains pockets of stiff to 
very stiff lean clay that were encountered in Boring B-S4-1 and pockets of 
medium dense clayey sand that were encountered in Borings B-S4-1, B-S4-2 and 
B-S4-4. 
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The bottom layer consisted of decomposed granitic bedrock.  It was encountered 
at about 8.5 meters below EGS in Borings B-S4-2 through B-S4-3 and at a 
slightly higher elevation in Borings B-S4-1 and B-S4-5.  The decomposed 
bedrock consists in general of black and white, light to dark gray, and reddish and 
bluish gray, very dense silty sand, well graded sand and clayey sand with gravel.   

 
Ground water was encountered on the average of about 6 meters below EGS in 
Borings B-S4-2 and B-S4-3. In Boring B-S4-4 the groundwater level was 
noticeably higher due to restriction of the flow of the water as a result of nearby 
Forester Creek.   The ground water levels were measured at the time of the field 
investigation (January and April of 2005).  
 

7.5.3 Conclusions and Recommendations 
 

In our opinion the proposed retaining wall can be constructed using the latest 
Caltrans Standard Plans.  We recommend the retaining wall be supported on Class 
400 precast concrete piles in accordance with the Standard Plans (Page 249).  The 
piles should supported in bedrock.  The top of bedrock varies in elevation from 
154 m in Boring B-S4-2 to 160 m in Boring B-S4-5.  At these elevations we 
anticipate that the pile will develop a nominal axial resistance in excess of 400 
KN.  Additionally, we do not anticipate any difficulties in driving the pile to the 
required depths of penetration. 
 
Drainage should be provided to prevent any water build up behind the retaining 
wall in accordance with the standard plan details. 
 

7.6 Barrier Sound Wall SB5 
 

7.6.1 Site description 
 

This sound wall will consist of a 2.4m high masonry wall with a plantable safety 
shape barrier. It will extend from east of Broadway to west of the Sunset Hill 
condominiums on private property near the east end of the project.   The sound 
wall will be constructed about 3m south of the eastbound edge of shoulder. 
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7.6.2 Subsurface Investigation and Soil Conditions 
 

The subsurface soil conditions of the site for this wall were investigated by the 
drilling of one exploratory boring (B-S5-1).  The boring was located in the 
asphaltic concrete pavement on the south shoulder of  eastbound I-8 (see Layout 
Sheet L-6 for boring location). The subsurface soil conditions in the boring 
consists of three types of soils.   

 
The upper layer consists of fill material that was encountered below the pavement 
section of the freeway. It consists of mostly brown, reddish brown and gray 
medium dense well graded sand.  These materials were derived from decomposed 
granitic bedrock.   Occasional cobbles were also encountered in the fill.  

 
Underlying the fill material there exists a layer of alluvial soils that consist of 
brown, gray and reddish brown medium dense silty sand and sandy silt.  
 
The lower layer encountered was decomposed granitic bedrock, which was 
encountered at about 4.3 meters below EGS.  The bedrock consists of greenish 
gray, orange and gray, dense poorly graded sand. 

 
Groundwater was not encountered in this boring during the drilling operations.  
 

7.6.3 Conclusions and Recommendations 
 

In our opinion the proposed sound wall can be constructed using the latest 
Caltrans Standard Plans (July 2004).  The wall may supported on a trench footing 
Since the wall will be mostly constructed on a ground surface that is sloping 
down on one side and flat on the other, the design should be based on Case 2 of 
the Standard Plans for trench footings (page 291).  Special attention should be 
paid to the location of the wall from top of slope to meet the minimum distance 
requirement shown on the Standard Plans.  The trench footing dimensions should 
be obtained from the table on page 291 for the Case 2 conditions and a soil 
friction angle Φ = 35o.  We do not anticipate any difficulties in the excavation for 
the footings. 
   
As an alternative, the sound wall may be supported on a pile cap on cast in drilled 
hole (CIDH) piles.  The design information presented on page 295 of the Standard 
Plans may be used for the pile cap foundation (Case 2, Φ = 35o).  The tip of the 
piles should be supported on the top of bedrock, which was encountered at an 
elevation of approximately 174 m in Boring B-S5-1  
 
During drilling loose sandy soils and ground water may be encountered at some 
locations, which could cause caving of the walls of the hole.   Temporary casing 
might be required under these conditions.   In addition, cobbles and boulders may 
be encountered, which could cause a slow down of the drilling operations.  
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7.7 Barrier Sound Wall SB6 
 

7.7.1 Site description 
 

This sound wall will consist of two separate masonry walls, one on the east end 
along the Sunset Hill Condominiums property line.  It will have transparent 
panels and a height of 2.4m.  The second wall will be to the west with no 
transparent panels and a height of 3.7m.   
 

7.7.2 Subsurface Investigation and Soil Conditions 
 

The subsurface soil conditions of the site for this wall were investigated by the 
drilling of two exploratory borings (B-S6-1 and B-S6-2). The borings varied in 
depth from 3 meters in Boring B-S6-1 to 4.6 meters in Boring B-S6-2.  The two 
borings were located in the asphaltic concrete pavement of the parking lot of the 
Sunset Hill Condominiums complex on Via Loma Vista in El Cajon. (see Layout 
Sheet L-7 boring locations). The subsurface soil conditions in the borings consist 
of three types of soils.   
 
The upper layer consists of fill material that was encountered below the pavement 
section of the parking area.  It consists of mostly light brown to brown and gray, 
medium dense silty sand and gravel.  These materials were derived from 
decomposed granitic bedrock.   Occasional cobbles were also encountered in the 
fill.  This layer was only encountered in Boring B-S6-2. 

 
Underlying the fill materials there exists a layer of alluvial/colluvial soils that 
consists of light brown, reddish brown, and dark gray, medium dense silty sand 
and clayey sand with gravel.  

  
The lower explored layer consisted of bedrock that was encountered at a depth of 
between 3 to 4 meters below EGS.  The bedrock consists of orange and gray 
dense poorly graded sand (decomposed granitic bedrock). 
 
Groundwater was not encountered in the borings during the drilling operations.  
 

7.7.3 Conclusions and Recommendations 
 

In our opinion the proposed sound wall can be constructed using the latest 
Caltrans Standard Plans (July 2004).  The wall may supported on a trench footing 
Since the wall will be mostly constructed on a ground surface that is sloping 
down on one side and flat on the other, the design should be based on Case 2 of 
the Standard Plans for trench footings (page 291).  Special attention should be 
paid to the location of the wall from top of slope to meet the minimum distance 
requirement shown on the Standard Plans.  The trench footing dimensions should 
be obtained from the table on page 291 for the Case 2 conditions and a soil 
friction angle Φ = 30o.  We do not anticipate any difficulties in the excavation for 
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the footings.   
 
As an alternative, the sound wall may be supported on a pile cap on cast in drilled 
hole (CIDH) piles.  The design information presented on page 295 of the Standard 
Plans may be used for the pile cap foundation (Case 2, Φ = 35o).  The tip of the 
piles should be supported on the top of bedrock, which varies in elevation from 
approximately 180 m in Boring B-S6-1 to approximately 179 m in Boring B-6-2 
 
During drilling loose sandy soils and ground water may be encountered at some 
locations, which could cause caving of the walls of the hole.   Temporary casing 
might be required under these conditions.   In addition, cobbles and boulders may 
be encountered, which could cause a slow down of the drilling operations.  
 

8.0 EMBANKMENT FILL SLOPE STABILITY 
 

In some areas, noise mitigation barriers will require the construction of berms and retaining 
walls.  Analyses were performed to determine the embankment slope stability at the location 
of the berm/retaining walls.  The worst case configuration was selected in the analyses of 
slope stability.  The analyses resulted in a factor of safety in excess of 1.5, which is the 
minimum acceptable value.  The analysis is conservative and did not include the pile 
resistive force.  The results of the stability analyses are presented in the Appendix to this 
report.  

 
9.0 SETTLEMENT 
 

The retaining walls will retain fill berms that will vary in height from approximately 3 to 5 
m.  A settlement analysis was performed for the maximum height of the berm of about 5m.  
The analysis indicates a maximum predicted settlement on the order of 25mm.  This 
settlement is deemed to be tolerable and should not impact the integrity of the retaining 
walls.  Additionally, the estimated settlements are anticipated to occur over a relatively short 
period of time and stabilize shortly after all of the fill loads are applied. 
 

10.0 CORROSION POTENTIAL 
 

Laboratory soil tests to evaluate corrosion potential were conducted for the walls by 
randomly selecting one sample in the upper 1 to 3 meters from different borings along the 
wall alignment.  The results of the laboratory tests are summarized in the table below.  
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Wall Identification Sample depth

       (m) 
  Resistivety 
  (Ohm/cm) 
 

      pH      Cl – 

  (mg/kg) 
    SO4 
  (mg/kg) 

Barrier Sound Wall SB1 
Boring B-S1-1 

    1.5-3.0       695        7.3      390       855 

Barrier Sound Wall SB1 
Boring B-S1-6 

    3.0-4.5 
 

      920  
 

        7.5       165       555 

Barrier Sound Wall SB2 
Boring B-S2-3 

    0.0-1.5 
 

      500         7.0       550      1,920 

Barrier Sound Wall SBR3 
B-SR3-1 

    1.5-5.0 
 

       820         7.4       180        980 

Barrier Sound Wall SBR3 
B-SR3-2 

    0.0-1.5 
 

     1,265         7.4 Non- 
Corrosive 

 Non- 
Corrosive 

Barrier Sound Wall SB3 
B-S3-3 

    1.0-4.5 
 

       710         7.5       280       1,140 

Barrier Sound Wall SB3 
B-S3-8 

    1.0-4.5      1,990         7.6 Non- 
Corrosive 

Non- 
Corrosive 

Barrier Sound Wall SB6 
B-S6-3 

    1.0-4.5      2,900          7.6 Non- 
Corrosive 

Non- 
Corrosive 

 
As shown in the above table, the results of the laboratory tests indicate that the majority of 
soils encountered in the area are potentially corrosive.  Therefore, it is conservative, to 
assume that the soils in the area are all potentially corrosive.  The concrete mix design and 
the type of cement should be based on the potential for corrosion of the subsurface materials.  

 
The following concrete mix design is deemed suitable for providing a 50-year design life for 
reinforced concrete structures in direct soil contact. 

 
Cement Type:      Type II Modified or Type V 
Minimum Cement Content:    313.5 kg/m3 
Mineral Admixture Replacement (normally fly-ash): 33% 
Minimum cover over reinforcing steel:   64 mm 

 
Conduit and pipe design recommendations are the responsibility of Caltrans District 11 
Materials Laboratory, which will provide corrosion analysis and recommendations for the 
project based on the results of their study.
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State of California Business, Transportation and Housing Agency 

2.0 ADDENDUM 
Flex Your Power! 

Be energ), ef'cienf! 

TO: Mr. Michael J.  Webster 
Project Design (M.S. 333) Date: May 18,2007 

File: 1 1 -SD-8 
KP 28.0R30.1 
PM 17.4R18.7 
EA 11 - 167891 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
Geotechnical Services 
Office of Geotechnical Design - South 2, Branch D 

Subject: Foundation Report for Proposed Sound Walls 

This letter is an addendum to the previously submitted Foundation Report (FR), dated July 12, 
2005, for the proposed retaining walls and sound walls to be constructed on Interstate 8 (I-8), 
from Second Street to Greenfield Drive in the City of El Cajon, San Diego County, California. 
This letter contains additional information and clarifications pertaining to the sound wall 
foundations. The information presented in this addendum supercedes any previously provided 
information in the Foundation Report or any other document that addresses the sound wall 
foundations. The sound walls that are affected in this addendum's modifications are Sound 
Walls SBI, SB2, SB5, and SB6. 

At the request of the design engineer, additional field investigations were conducted in the area 
of Sound Wall 6 to better define the profile of the top of bedrock elevation, which was previously 
encountered at the locations of Borings B-S6-1 and B-S6-2. Three additional borings (B-S6-IA, 
B-S6-2A and B-S6-2B) were located between borings B-S6-1 and B-S6-2 along the alignment of 
sound wall 6. These borings were advanced to the top bedrock using 6-inch outside diameter 
hollow stem augers and Mobile Rig B47. Standard Penetration Tests (SPT) were perfonned for 
each of the borings at 1.5m intervals using automatic driving hammer. Reference can be made in 
the FR for any additional information regarding the drilling operational procedures. 

The subsurface soil conditions uncovered by the additional field investigations indicate that the 
soil conditions are similar in types to the soil described in the FR. Three soil layers were 
encountered. The upper layer is a fill material that varies in depth from about 1.8m at the 

"Cnltrntrs inrproves rtrobility ncross Crrlifor,rin " 
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location of Boring B-S6-2A to about 2.4m at the location of Boring B-S6-2B below existing 
ground surface (EGS). The fill material consists of mostly dark brown, reddish brown, brown, 
gray and light gray, medium dense to very dense, slightly clayey silty sand and gravelly siltysand 
with cobbles and occasional boulders. Underlying the fill materials is a layer of alluvial soils that 
varies in depths from about 0.6m at the location of Boring B-S6-2A to about 2. lm at the location 
of Boring B-S6-1A below EGS. The alluvial layer consists of dark brown very dense clayey sand 
and yellow, green and brown, soft to stiff clayey silt and silty clay. The lower layer of the 
subsurface soil is decomposed granitic rock (bedrock). The top o f  the bedrock was encountered 
at depths varying from 2.5m at the location of Boring B-S6-2B to about 4.2m at the location of 
Boring B-S6-IA. The bedrock soils consisted of mostly black, dark brown, brown, tan and light 
gray, very dense, well graded sand and poorly graded sand. 

An additional boring B-S6-3 was located at approximately 1.5m to the south of an existing 
retaining wall that is constructed along the northern property line of the condominium complex. 
The purpose of this boring is to determine the depth and the extent of the width of the existing 
wall footing. The boring was terminated at approximately 1.8m below EGS after a soft concrete 
mass was detected at the bottom of the boring. Location for Boring B-S6-3 is shown on the  
Layout Sheet L-7, which is attached to this letter. 

In the recommendation section of the Foundation Report, as an alternative, it was recommended 
that the sound walls be supported on cast in drilled hole (CIDH) pile cap foundations. It was also 
recommended that the tip of the piles should extend to the top of bedrock, which varies in 
elevation as it was determined by the FR field investigation. This recommendetion was based on 
anticipated shallow bedrock depths in some of the areas along the alignment of the sound walls. 
In cases where top of bedrock is encountered at deeper elevations, the Standard. Plan pile length 
for Sound Wall Masonry Block on Pile Cap Details (page 295) may be used. All sound walls 
foundation types should be Case 2 (pile cap founded in level ground on one side and sloping on 
the other side). A soils friction angle of 32' should be used in the selection of pile depth based 
on the Standard Plans. 

The frequent location of existing utility lines in the area where the sound wall is proposed, had 
limited the foundation design alternative to CIDH pile. The additional investigation has further 
defined the profile of the top of the bedrock elevation along the alignment of Sound Wall 6 .  The 
new information has also verified that the top of the bedrock at the alignment is sufficiently 
weathered and may be excavated with convectional drilling equipment for the total design length 
of the CMD piles. 
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If you have any questions or comments regarding this document, please call Moussa Jandal at 
(858) 637-5545. 

Moussa Jandal 4 
TE (civil) - id 

Attachments 
Boring Logs (B-S6-lA, B-S6-2A, B-S6-2B) 
Boring Location-Layout Sheet (L-7) 

cc Brian Hinrnan 
File 



State of California - Department of Transportation - Office of Geotechnical Services 

Boring No. 

B-S6-1 A 

Top Hole Elev. 

184.6m 

Page I of I 
E A 

1 1-1 67891 

SOILS AND GEOLOGICAL EXPLORATION LOG 
Date Started 

511 012007 

r 
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Geologist & Crew 
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boring at 178.5m. Ground water was not 

Depth to Water 

a) 
-0 

!E 
-0 
0 

1 

2 

3 

4 

5 

6 
End 

Soundwall 6 
Drilling tquipment 

2 
a, > s 

m 
z . $ ; $ ~ %  

r n c o m S S F ~ S ~ r ,  

2 
g s 

6-in Dia. Hollow Stem Auger I Mobil Rig (B47) 

Lithological Descriptions 

u 
a, 
C 
.9 
U) 

2 

SPT Blows 
per .3 
meter 

1. Group Name 
2. Group Symbol 
3. Consistancy/Relative Density 
4. Color 
5. Moisture 

6. Partical Size & Shape 
7. Gradation 

* t i %  u 

8. Plasticity 
9. Structure 
10. Cementation 
11. Organics 
12. Fill Material 
13. Other 0 

E ;  

Silty Sand [Fill], medium dense, dark reddish brown, moist, fine to 
medium grained, slightly clay with gravel and cobbles 

- light gray, wet, with boulder 

182.2~1 
Sandy Silt (ML), loose, dark brown, wet, slightly clayey 
[ALLUVIUM] 

180.3m 
Well Graded Sand (SW), very dense, black, brown and tan, moist, 
(decomposed granitic rock) 

during the drilling operations. 
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Boring No. 1 B-S6-2A 
I I 
I I 184.0m I StationIOffset: 341 + I  51R25 Ref Line: "R3GIw I Soundwall 6 1 11 -1 7.4lR1 8.7 

SOILS AND GEOLOGICAL EXPLORATION LOG 
Date Started I Date Ended I Geologist 81 Crew ( Project Name 

I I I 

511 012007 
" Top Hole Elev. 

Page I of I 
E A 

I 
- .  . 

Lithological Descriptions 
Total Hole Depth m 1. Group Name 8. Plast~city 

SPT Blows 2 TJ 2. Group Symbol 9. Structure 
CII per .3 o 

meter 
3. Consistancy/Relative Density 10. Cementation 

a 
2 4. Color 11. Organics 
0 5. Moisture 12. Fill Material 

6. Partical Size & Shape 13. Other 
7. Gradation 

-1--1--1--1--1-1-1-1 Silty Sand [Fill], medium dense, dark reddish brown, moist, fine 
1 - i i i + + p l  I I grained, slightly clay 

511 012007 

I I I 
Location 

I I 

II II I I U 

I 

- gray, fine to medium grained 

Groundwater Level 
ate Measured I Depth to Water 

182.2m 
Clayey Sand (SC), medium dense, dark brown, moist, with gravel 
[ALLUVIUM] 

M JandallLarry,Don, James 

Purpose of work 

181.6m 
Well Graded Sand (SW), very dense, gray, brown and black, 

Dist - Co. - Rte. - PM 

Drilling Method 

moist, [decomposed granitic rock] 

1-8, Second St. to Greenfield 

Drilling tquipment 

180.0m, refural by augeringlbouncing hammer 
End of boring at 18O.Om. No ground water was encountered durin! 

1 1-1 67891 

6-~n Dla. HOIIOW Stem Auger I M O ~ I I  RIQ (847) 

lthe drilling operations. 

I 
c:\Geolech\905\Boring Logs AB BB 
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Boring No. 1 B-S6-2B 
II Top Hole Elev. 

c:\Geotech\905\Boring Logs AB BB 

SOILS AND GEOLOGICAL EXPLORATION LOG 
Date Started I Date Ended I Geologist & Crew I Project Name 

I I I 

183.7m StationlOffset: 340+911R25 Ref Line: "R3G1" 1 Soundwall 6 

-- 

E A 

511 012007 1 511 012007 1 M Jandal/Larry,Don, James 

Location 

1 1-1 7.41R18.7 

1-8, Second St. to Greenfield I 11-167891 
Purpose of work 

Groundwater Level 
Date Measured Depth to Water - 

b - Total Hole Depth m 
SPT Blows 2 u 2 a, per .3 o 

a, . meter a 
2 
0 

Dist - Co. - Rte. - PM 

Drilling Method 
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2 

3 
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4 

5 

6 

od 

Lithological Descriptions 
1. Group Name 
2. Group Symbol 
3. Consistancy/Relative Density 
4. Color 
5. Moisture 
6. Partical Size & Shape 
7. Gradation 

8. Plasticity 
9. Structure I 

10. Cementation 
11. Organics 
12. Fill Material 
13. Other 

i 

i 
Silty Sand [Fill], medium dense, dark reddish brown, moist, fine to 
medium grained, slightly clay with gravel and cobbles 

182.11~1 
Gravely Silty Sand [Fill], very dense, brown, moist, slightly clayey 

180.71~1 
Silty Clay (CL), very stiff, yellow, green and brown, moist 
[ALLUVIUM] 

179.3m 
Poorly Graded Sand (SW), very dense. black. brown and tan, 
moist, fine to medium grained [decomposed granitic rock] 

u 

End of boring at 179.1 m. Ground water was not encountered 
during the drilling operation. 



- .
 .,
 

-
 

TA
TE

 O
F 

CA
L I

FO
RN

 1 A
 

- 
DE

PA
RT

M
EN

T 
OF
 T

RA
NS

PO
RT

AT
 IO

N
 

P
R

O
J

E
C

T
 
E
N
G
I
N
E
E
R
 

C
A
L
C
U
L
A
T
E
D
/
 

D
A
T
E
 
R
E
V
I
S
E
D
 

B
Y

 
-..

I- 
:! 

D
E
S
I
G
N
E
D
 

B
Y

 
:IF

 
P

R
O

J
E

C
T

 
D

E
V

E
L

O
P

M
E

N
T

 
P.
E.
 
H
E
R
E
 

C
H
E
C
K
E
D
 

B
Y

 
D
A
T
E
 R
E
V
I
S
E
D
 

.- 
. 

..<
,-*

. 
"'. 

.- 
o
 E
 

. 
.,

 .
+
 

, 
...

. 
.. 

(I
c 



Zia 
Yazdani/HQ/Caltrans/CAGov

12/09/2008 01:07 PM

To Wayne X Nguyen/D11/Caltrans/CAGov@DOT

cc Brian Hinman/HQ/Caltrans/CAGov@DOT

bcc

Subject Re: EA063801 - Sound Wall 1-5 Soil Friction Angle 
Confirmation

History: This message has been replied to.

This is to confirm that a phi angle of 35 degrees should be used for the design of all the sound walls for 
the project as recommended in the referenced June 30, 2005 foundation report. I concur with using Case 
2 and a soil friction angle of 35 degrees. The Addendum report dated May 18, 2007 signed by Moussa 
Jandal shows an incorrect value of the phi angle (32 degrees) which appears to be a typographical error. 
We regret the error.

Wayne X Nguyen/D11/Caltrans/CAGov

Wayne X 
Nguyen/D11/Caltrans/CAGov 

12/09/2008 12:20 PM

To Zia Yazdani/HQ/Caltrans/CAGov@DOT

cc Carlos Cortez/D11/Caltrans/CAGov@DOT, Chad 
Lau/D11/Caltrans/CAGov@DOT, Michael 
Webster/D11/Caltrans/CAGov@DOT

Subject EA063801 - Sound Wall 1-5 Soil Friction Angle Confirmation

Zia,

As we discussed this morning, please confirm for our record that the attached document 
(Soundwall_Addendum.pdf) 
has a typo error for soil friction angle of 32 degrees.  In the foundation report dated June 30, 2005 
(Geotech_Report.doc),
soil friction angle for all soundwall of 35 degrees has been recommended.  Please confirm.

In addition, we have made changes to our sound barrier called "Barrier Berm/Retaining Wall SB3" on 
page 8 of the
Geotech Report.  This is now a soundwall instead of a retaining wall.  This new soundwall SW3 is 1.3 m to 
the right  
outside edge of shoulder of I-8 Eastbound, and is 153 m long.  Boring B-S3R-2 is within our new 
soundwall SW3 foot 
print.  We will proceed by using Case 2 and soil friction angle of 35 degrees, similar to soundwall SW1, 
SW2 and SW4; 
unless advised otherwise.  Please comment.

  

Call me if you have any questions.
Thank You,
Wayne Nguyen
Design Engineer
(619) 688-3386



 
State of California Business, Transportation and Housing Agency 
 

Memorandum 
 
To     : Wayne Nguyen (MS 333)       Date:  July 23, 2007 
 Project Engineer   
 Design          File: 11-SD-8 
                  KP 28.0/R30.1 
                  (PM 17.4/R18.7) 
                  EA 11-063801 
 
From   : DEPARTMENT OF TRANSPORTATION - DISTRICT 11 
 PAVEMENT ENGINEERING SECTION 
 
Subject: STRUCTURAL SECTION RECOMMENDATIONS  
 

In accordance with your request, the following structural section recommendations for a 
new inside lane on EB I-8 from 2nd Street to Greenfield Drive.  
 
The following structural section recommendations are based on a 40 year Traffic Index 
(TI) of 13.5 for the main lanes. The TI for the inside lane, 11.0, is 20% of the main lane 
ESAL, which is in accordance with the Highway Design Manual, Section 600. The 
basement soil R-value of 15 has been obtained from other projects constructed in the 
vicinity of this project. 
 
Since the designer has chosen an AC shoulder, the PCC pavement is designed with a no 
lateral support condition.  
 
Inside Lane  
 (TI = 11.0, R-value = 15) 

 
 240 mm JPCP 
 120 mm HMA-A (ACB-A) 
 165 mm AB – Class 2 
 
Inside Shoulder  
 (TI = 7.0, R-value = 15) 

 
 Alternate 1    Alternate 2  
 105 mm AC (Type A)  105 mm AC (Type A)  
 330 mm AB – Class 2  225 mm AB – Class 2 
      105 mm AS – Class 4 
 
Design Notes 
 

1. The recommended aggregate grading for AC (Type A) is dense graded, 19 
mm maximum, coarse. 

 
2.  JPCP is Jointed Plane Concrete Pavement as described in HDM Section 600. 
 

 
 
 



 
 
 
 
 
 
 If you have questions with regards to this memorandum, please contact me at 
858-467-4056 or FAX at 858-467-4063. 

 
        David Evans 
                       District Pavement Engineer 
        District 11 Materials Lab 

                                          
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 cc: A Padilla (DME) 

 G Vettese (MS 330) 
 C Lau (MS 333)  
 8.063801.ss.doc 
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