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State of California Business, Transportation and Housing Agency

Memorandum

To: Sandra Lavender Date:  Rev May 15, 2012
Environmental Pianner File: 11-SD-various
Environmental Analysis PM: various

EA: 40140K

From: Joel Kioth
Engineering Geologist
Environmental Engineering

Subject: Replace Metal Beam Guardrail and Install Concrete Barriers and SMART or REACT Crash
Cushions, Various Routes, San Diego County, California

A review by Environmental Engineering regarding the potential for encountering hazardous waste
issues/materials on the subject project has been completed. Hazardous waste issues may include Aerially
Deposited Lead (ADL) where there is exposed soil for crash cushions, concrete barriers, and treated wood
guardrail posts. Results of the lead investigations located in the vicinity of the project footprint can be found
in various reports. Total lead concentrations in the vicinity of the project locations range from not detected
above the detection limit of 5 milligrams per kilogram (mg/kg), to 3000 mg/kg with an average of
approximately 200 mg/kg.

For the Type 60 Mod, REACTS, and SMART crash cushions at locations 1, 2, 8, 12, 13, 14, 17, 20, 31, 32,
and 36 (see attached table) excavation activities are to follow SSP 14-11.03 which will invoke the
Department of Toxic Substances Control (DTSC) lead variance. For the excavation activities, the soil
excavated is hazardous with regard to ADL concentrations. Type “Z-2" material will apply. Using type “Z-2”
material, if the soil excavated is relinquished to a contractor, it must be disposed as a hazardous waste at a
Class | landfill. For cost estimating, approximately $200.00 per cubic yard for transport and disposal may be
used.

Locations not mentioned above do not have ADL either due to age, previous projects performed at the
location, or have been covered.

According to 14-11.03, a site specific Lead Compliance Plan shall be prepared to include measures that limit
exposure of lead affected soil to persons working onsite, and use of proper Personal Protective Equipment.
Persons working with the soil containing hazardous concentrafions of lead should have training in
accordance with Title 8 of the CCR 1532.1(e)(2)(B).

The wood guardrail posts at each location within the project locations have been treated, and handling and
disposal must follow SSP 14-11.09. The wood must be handled and disposed in accordance with Local,
State, and Federal guidelines. When treated wood is removed, the treated wood must be disposed at a
composite-lined solid waste landfill facility permitted to accept such wastes. If you have questions, please
call (619) 688-3146.

(

"""""

Joel Klotf, PG
ngineering Geologist
nvironmental Engineering

. cc: Jayne Dowda
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State of California

Memorandum

Business, Transportation ahd Housing Agency

Date:January 30, 2012

To:——Oscar-Aguilar.
. Project Engineer I File:  11-5D-5-K12.68
District 11 \ EA: 11-401404 '
" Office of Design, MS#333 ; EFIS: 1100000531
From: DEPARTMENT OF TRANSPORTATION
’ DIVISION OF ENGINEERING SERVICES
Geotechnical Services
Office of Geotechnical Design — South 2
Subject: Geotechnical Design Report for the Concrete Outer Separation Barrier at Location 1: from

Y
Lo

Southbound Interstate 5 to-Northbound Interstate 15 Connector.

Pursuant to your request, the Office of Geotechnical Design South 2 (OGDS2) has prepared this
Geotechnical Design Report (GDR) for the proposed Concrete Outer Separation Barrier at Location 1
from Southbound Interstate 5 to Northbound Interstate 15 connector. This report defines the
geotechnical conditions as evaluated from field data and used in the development of the geotechnical -
design. This report provides recommendations and advisories for project design and construction.

OGDS?2 staff is available for further a551stance on this project. If you have additional questions or
requlre clarificatign please contact J eff Tesar at (office) 858 467- 271&or (mob1le) 858 945-0458.

Jeff Tesar, C.E.G.
Engmeermg Geologist
Office of Geotechnical Design-South 2

cc: Ed Hajj
Mark Willian
ArtPadilla
Abbas Abghari

C
ENGINEERING
" GEOLOGIST

e

Brian Hinman, P.E.
Senior Transportatlon Engineer N

District Project Manager
Geotechnical Services Corporate
District Materials Engineer
Office Chief, OGDS2

It is the responsibility of the District Project Engmeer

and/or the Design Senior to include this document in

-the R.E. Pending Files

“Calirans improves mobility across California”




01/12/25 GDR for the Congcrete Outer Separatidn Barriér at Location 1

1.0 EXECUTIVE SUMMARY

Pursuant to the recommendations contained in this report, :due to the fact that at Location 1 the
barrier will be constructed at about the hinge of the steep connector slope, pile foundations will
be necessary for the proposed separation barrier. The barrier on piles should be designed in

By
%

accordance-withrCaltrans-Standard-PlarFype736-SV-Case2=(SheetBI5=6)-without=sound=wall:

- These recommetidations are presented in detail within thls report and may be used for project

design and construction.

2.0 INTRODUCTION

Pursuant to your request, the Caltrans Office of Geotechnical Design South 2 has provided this

Geotechnical Design Report to be used for project design and construction. The proposed project
involves construction of a concrete outer separation barrier on the southbound (SB) Interstate 5
(I-5) to northbound (NB) Interstate 15 (I-15) connector. The proposed barrier is shown on the
site plan layout attached to this report. This barrier will be located west of the edge of the
western shoulder. To.the west of the proposed barrier, 4 west to northwest facing'slope with an
average inclination of approximately 2:1-horizontal to vertical (H:V) bounds this shoulder. . The
maximum height of this slope is approximately 30.0 feet. Thls slope is depicted in the attached
Photos.

3.0 EXISTING FACILITIES.
The SB I-5 to NB I-15 connector is a one lane ramp connecting I-5 with I-15 in San Diego,

California. Existing facilities in the project area include brldges graded slopes, buried utilities,
traffic sign structures, and drainage features. ‘

| 4.0 PHYSICAL SETTING

The climaté in this area is considered semi-arid. ,.Precipitation records available from the

National Weather Service indicate that average rainfall at the Miramar Naval Air Station that is
. located 7.5 miles inland from the Pacific Coast (elevation of 475 feet), and about ten and a half
- miles to the north of the project limits, is 11 inches per year In general, at the project area and in
* its vicinity, annual rainfall increases with distance from the coastline.: In addition, nearly 90% of

the annual precipitation occurs between the months of November and April. Therefore, the
period from November through Apnl is considered to be the rainy season. "

The topography in the project area is characterized by a broad, flat mesa dissected by incised
arroyos and valleys. The mesa has formed as an uplifted wave cut marine terrace. Subsequent
erosion has formed the arroyos and valleys. The project site lies within the valley created at the
conjunction of the Chollas Creek and its tributary. From north to west and southwest the SB I-5
to NB I-15 connector descends on a steep gradient through a ramp embankment bullt within a
valley formed by the Chollas Creek and its tributary. l

Natural drainage at thé project location and in its vicinity occurs mainly through the arroyos.

“Caltrans improves mobility across California”




. , GDR for the Concrete Outer Separation Bmier at Location 1
01/30/ 12 . ) T

Runoff water and drainage water in developed areas flows toward or is channeled to, these
topographic features that carry it to Chollas Creek. Then, through Chollas Creek concentrated -
flows are conveyed west to the San Diego Bay ; 1

There are no man-made or natural features that present any unusual engineering or construction

’ .

u.uallmlgcb

5.0 SITE INVESTIGATION

The following subsections describe the investigation conducted for this report.

5.1° Pertinent Reports and Archives Review

. The following reports were reviewed during the prepa:cationjof this report:

“Interstate 805 Soundwalls Unit 3, from 0.5 Miles South of the I-805/SR-54 Interchange to 0.25

Miles South of the 1-805/SR-94 Interchange” by Jeff Tesar, ?.01 1.

5.2 Exploratiorl

Two exploratory bonngs were conducted along the bamer alignment. The soil borings were
advanced into the ground up to a maximum depth of 6.0 feet utilizing a hand auger with 3-inch
diameter bit. Soil cuttings were visually classified in the field. No laboratory testing of soils was
conducted. Apparent density of soils was estimated from the response of the auger to the drilling

" effort. Borings were drilled approximately two feet to the west of the existing guard rail barrier.

Descriptions of the subsurface soils encountered at boring locations are presented in the attached
"Table 1, Subsurface Soil Description. The boring locations are shown on the attached project
layout plan. o | :

6.0 GEOLOGY

The proposed barrier is underlam by fill materials derived from local cuts during the construction.

of the freeway. Fill materials consist of sands with trace to some gravel. This fill is underlain by
alluvial and slope wash native soils associated with the Chollas Creek and its tributary. The
alluvium consists mostly of poorly consolidated ‘stream depos1ts of silt, sand, and cobble-sized
particles derived from bedrock sources that lie in or near the valleys., These deposits intertongue
with the Holocene Epoch slopewash that mantles ‘the lower valley slopes. The slopewash
deposits are poorly consolidated surficial soils denved chiefly from nearby sources and
decomposed bedrock. The slopewash is deposited along the flanks of the lower valley slopes by
the interaction of gravity and water (Kennedy and Tan, 1977 ) .

7.0 GEOTECHNICAL CONSIDERATIONS
The followmg subsections describe geotechnical charactenstlcs of the prOJect site that may
influence des1gn ;

“Caltrans improves mobility across California”
o




. GDR for the Concrete Outer Separation Barri%:r at Location 1
01/30/12 ' - : !

7.1 Subsurface Soil Conditions |

The alignment of the proposed concrete outer separation[i)arrier is underlain by fill materials
consisting of sands and gravels. The apparent density of this fill was estimated to be medium

7.2 -Groundwéter

dense=Based-onarevieweofgeologicmr aps#—hfs:ﬁll:rsqn:tlmmderlmn by—the‘natrve—alluvral azid:

slopewash soils. |

|
o
-

The groundwater table is expected to be located at a 51gmﬁcant depth relative to the proposed
construction and consequently is not anticipated to impact the project.

|
P

7.3 Erosion - . -

No evidence of excessive erosion was observed on the face of the existing slope. However, if -

construction operations related to this project adversely affect the face of the existing slope, then
appropriate erosion control measures should be applied to its affected sections.

7.4 Seismic Hazards

The proposed concrete outer separation barrier will not bo a:dverse.Iy iﬁlpacted by seismic events.
7.5 Slope Stability and Rockfall | " |
This slope aploearo to be in good condition. No evidenoe Bf slope failure or distress was found
during the subsurface exploration phase of this project. :

Rockfall potential does not exist on the project. : ‘

7.6 Excavation Characteristics

The soil that underlies the barrier alignment may be excavated utilizing standard heavy duty |

earth-moving and drilling equipment. The presence of gravel in fill materials can affect the

production rate of the drilling and increase by estimated 5'"% the volume of concrete utilized for -

the pile foundation construction.
1.7 Enibankm_ents _ ' o

No significant embankment will be constructed as part of the project.

'
|

: : o
7.8 Volumetric Stability of Embankment and Sub grade Materials

Significant adverse soil conditions such -as éxpansivé org collapsible soils were not identified

|

;
“Caltrans improves mobility across California™
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GDR for the Concrete Outer Separation Barrier at Location 1

within thé project limits. - s
7.9 Potential Geologic Hazards

No significant geologlc hazards were 1dent1ﬁed within the pl‘Q] ject area.

8 0 HAZARDOUS WASTE POTENTIAL

A hazardous waste site evaluation is beyond the scope of this report. No potentially. hazardous
waste was encountered during site reconnaissance and site subsurface investigation. :

9.0 RECOMZMENDATIONS AND ADVISORIES
9.1 Concrete Barriers

e Caltrans Standard Plan for Sound Wall'on Type 736 SV (Sheet B15-6) Case 2 but
without the sound wall is recommended the entire length of the proposed barrier
replacement. For the Case 2 Pile Data Table (Sheet B15-8) an angle of 1nterna1 friction
(D) of 30 degrees should be utilized.

9.2 Erosion Control ’ ' |

" Appropriate erosion control measures should be implemented to protect any newly graded slope

face or slope face affected by the construction activities related to this project.

t

9.3 Surface Drailiage

Concentrated surface water should not be allowed to| pond behmd the concrete barrier.

Concentrated runoff should not be directed to drain over the slope. Surface water should be
contained by appropnate dramage unprovements 1

9.4 Construction Adv1sor1es

The contractor should ant101pate moderately difficult excavatlon/drlllmg conditions as descnbed
m section 7. 6. , .

10.0 DIFFERING SITE CONDITIONS ‘
: |
The recommendations contained in this report are based on specific project information

regarding structure type and location that have been provided by District 11 Design. If any

" conceptual changes are made during final project design or if site conditions are encountered

during construction that are believed to differ from those conveyed in this report, staff from
OGDS2 should review the project to provide appropnate recommendations. Any questions
regarding the above recommendatlons should be directed to the attention of Jeff Tesar, at (858)
467-2716.

“Caltrans improves mobility across California”
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ATTACBEMENTS | -
1. froject Location Layout
2. Layout.L-l (Location 1)

3. Table 1, Subsﬁrface Soil Description

4, Photos
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Table 1, Subsurface Soil Description

BORING | LOCATION

o

NO) STATION—|———— SUBSURFACE.SON; DESCRIPTION

o

) . 693+65 .| 0-3.0: Poorly-graded SAND (SP): estlmated medium dense
HA-11-001 “S4” Line . brown; moist; medium SAND.

: 3.0°-5.5°: Poorly-graded SAND (SP) estlmated medium dense;
brown; moist; medium SAND; some fine GRAVEL; (FILL).

|

. _ 695+30 0-6.0’: Poorly—graded SAND (SP): estimated medium dense;
HA-11-002 “S4” Line brown; moist; medium SAND; trace fine GRAVEL; (FILL)

T
I
|
i

'
' |
i
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State of California : ' : Business, Transportation and Housing Agency .

_Memorandum

To:

Oscar Aguilar . Date:  January 18, 2012

Project Engineer : . o y File:  11-SD-5-R14.25/R14.43
District 11 : : ' - ' v EA: 11-401404

~ Office ofDe31gn,MS#333 - _ EFIS: 1100000531

From:

DEPARTMENT OF TRANSPORTATION |
DIVISION OF ENGINEERING SERVICES |

- Geotechnical Services : |
i
\

v Subject:

Office of Geotechnical Design — South 2

\

Geotechnical Design Report for the Concrete Outer Separauon Barrier at Location 2: from ‘
Southbound lnterstate 5 to-Beardsly Avenue (Commerc1a1 Street).

CE

|
r

Pursuant to your request; the Office of Geotechnical De31gnr South 2 (OGDS2) has. prepared this

_ Geotechnical Design Report (GDR) for the proposed Concrete Outer Separation Barrier at Location 2

from Southbound Interstate 5 to Beardsly Avenue. (Comme:qmal Street). This report defines the

geotechnical conditions as evaluated from field data and used in the development of the geotechnical -

design. This report provides recommendations and advisories for project design and construction.

OGDS?2 staff is availablé for further assistance on this Proj ect. If you have additional questions or
require clarification please contact Jeff Tesar at (office) 858 467-2716 or (mobile) 858 945-0458.

eff Tesar, C.E.G. . ‘ Brlan Hinman, P.E.

Engineering Geologist * ‘Senior Transportation Engineer
Office of Geotechnic?l Design-South 2 : . ; \

"Dlstrlct Project Manager

cc: Ed Hajj - 4 ]
Mark Willim . \. ENGINEERING | \Geotechmcal Services Corporate
Art Padilla GEOI.DGIST Dlstrlct Materials Engineer
Abbas Abghari ‘ " |Office Chief, OGDS2
District Construction R.E. Pending F1 ' o It is the responsibility of the District Project Engineer

the R.E. Pending Files

: o
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and/or the Design Senior to include this document in
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- 01/12/12 . GDR for the Concrete Outer Separation Barrier at Location 2

|
1.0 EXECUTIVE SUMMARY }
Pursuant to the recommendations contained in this report one section of the proposed concrete
outer separation barrier may be constructed per Caltrans Standard Plan Concrete barrier Type 60.
- However, due to the fact that at Location 2 the barrier will be constructed at about the hinge of
the steep ramp slope, pile foundations will be necessary for the second section of the proposed

separation barrier. ‘The barrier on piles should be designed in accordance with Caltrans Standard -

Plan Type 736 SV Case 2 (Sheet B15-6) without sound wall. These recommendations are
.presented in detail within thls report and may be used for pIOJ ject design and construotlon

20 INTRODUCTION

" Pursuant to your request, the Caltrans Office of Geotechmcal Design South 2 has provided this
Geotechnical Design Report to be used for project design and construction. The proposed project
involves construction of a concrete outer separation barrier on the southbound (SB) Interstate 5
(I-5) to-Beardsly Avenue (Commercial Street) offramp. The proposed barrier is shown on the
site plan-layout attached to this report. This barrier will be located west of the edge of the
western shoulder. To the west of the proposed barrier, a west facing slope with an average
inclination of approximately 2:1 horizontal to vertical |(H:V) bounds this shoulder. The
maximum height of this slope i is approxnnately 51 0 feet. ThlS slope is depicted in the attached
Photos. 1

3.0 EXISTING FACILITIES.

- ’ :
The SB I-5 to Beardsly Avenue (Commercial Street) ramp is a one lane ramp connecting I-15

"+ with Beardsly Avenue and Commercial Street in San Diego, California. Existing facilities in'the -

project.area include bndges graded slopes buried ut111t1es, traffic sign structures, and drainage
features. ‘

|40 PHYSICAL SETTING
The climate in this area is considered .semi-arid. Precipitation records available from the

National Weather Service indicate that average rainfall at the Miramar Naval Air Station that is
located 7.5 miles inland from the Pacific Coast (elevation of 475 feet), and about ten miles to the

north of the project limits, is 11 inches per year. In general] at the project area and in its vicinity,
annual rainfall increases with distance from the coastline. In addition, nearly 90% of the annual .

. precipitation occurs between the months of November and April. Therefore, the period from
. November through Apnl is considered to be the rainy season -

The topography in the pro_]ect area is characterized by a broad flat mesa dissected by incised

: arroyos and valleys. The mesa has formed as an uplifted wave cut marine terrace. Subsequent
erosion has - formed the arroyos and valleys. The project site lies within the valley created at the
‘conjunction of the Chollas Creek and its tributary. From north to southwest and west the SB I-5
_ to Beardsly Ave (Commercial Street) offramp descends on a medium steep gradient through a .
ramp embankment built within a valley formed by the Choll\as Creek and its tributary.

“Calirans improves mobility across California”
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o GDR for the Concrete Outer Separation Barrier at Location2 .
01/18/12 T | ‘

Natural drainage at the project location and in its vicinity occurs mainly through the atroyos.
Runoff water and drainage water in developed areas flows toward, or is channeled to, these
topo graphlc features that carry it to Chollas Creek. Then, through Chollas Creek it is conveyed
West to the San Diego Bay

There are no man-made or natural. features that present any unusual engineering or construction
challenges

/5.0 SITE INVESTIGATION - | | ‘
_ | ‘
The followmg subsections describe the investigation condu{:ted for this report.

5.1 Pertinent Reports and Archives Review o ,

The following reports were reviewed during the preparation" of this report"

“Interstate 805 Soundwalls Unit 3, from 0.5 Miles South of the I- 805/SR-54 Interchange to 0.25-
Miles South of the 1-805/SR-94 Interchange » by Jeff Tesar, ‘201 1. '

5.2 Exploration

Two exploratory borings were conducted along the barr_ier alignment. The soil borings were
advanced into the ground up to a maximum depth of 6.0 feet utilizing a hand auger with 3-inch

diameter bit. Soil cuttings were visually classified in the field. No laboratory testing of soils was

‘conducted. Apparent density of soils was estimated from the response of the auger to the drilling
effort. Borings were drilled approximately two feet to the west of the existing guard rail.barrier.

Descriptions of the subsurface soils encountered at boring locations are presented in the attached

Table 1, Subsurface Soil Description. The boring locations are shown on the attached’ prOJect
layout plan.

© 6.0 GEOLOGY

The proposed barsier is underlain by fill materials derived from local cuts during the construction -
of the freeway. Fill materials consist of sands with trace to some gravel. This fill is underlain by
alluvial and slope wash native soils associated with the CholIaS Creek and its tributary. The
alluvium consists mostly of poorly consolidated stream depos1ts of silt, sand, and cobble-sized

particles derived from bedrock sources that lie in or near the valleys. These deposits intertongue -

with the Holecene Epoch slopewash that mantles the lower valley slopes. - The slopewash .
“deposits are poorly consolidated -surficial soils derived chiefly from nearby sources and.

decomposed bedrock. The slopewash is deposited along the flanks of the lower valley slopes by

the interaction of gravity and water (Kennedy and Tan, 1977.) .

“Calirans improves mobility across California”




" Rockfall potential does not exist on the project.
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GDR for the Concrete Outer Separation Barner at Locatlon 2
01/18/12 v .

© 7.0 GEOTECHNICAL CONSIDERATIONS

The following subsections describe geotechnical chaiacteristics of the project site that may
influence design.

7.1 Subsurface Soil Conditions
The alignment of the proposed concrete outer separationibarrier is underlain by fill materials

consisting of sands and gravels. The apparent dens1ty of this fill was estimated to be medium
dense. Based on a review of geolog1c maps this fill is in: tum underlain by the native alluvial and

slopewash soils.

7.2 Groundwater

The groundwater table is expected to be located at a s1gn1ﬁcant depth relative to the proposed _

construction and consequently is not anticipated to impact the project.

7.3 Erosion

No evidence of excessive erosion was observed on the face of the existing slope. However, if
construction operatlons related to this project adversely affect the face of the existing slope, then

_appropriate eros1on control measures should be applied to 1ts affected sections.

74 SeismicHazards - SR

i

‘The proposed concrete outer separation barrier will not be aidversely impacted by seismic events.

7.5 -Slope Stability and Rockfall

This slope appears to be in good condition. - No evidence of slope failure or distress was found-

during subsurface exploration phase of this project.
F

7.6 Excavation Characteristics

I

The soil that underlies the barrier alignment may be exc:avated utilizing standard heavy duty

- earth-moving. and drilling equipment. The presence of gravel in fill materials can affect the
- production rate of the drilling and increase by estlmated 5% the volume of concrete utilized for

the pile foundation constructlon : . ; ) ]
7.7 Embankments ' i :
No significant embankment will be constructed as part of thF project.
|
|
l .
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GDR for the Concrete Outer Separation Barrier at Location 2
01/18/12 . !
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'

7.8 . Volumetric Stability of Embankment and Sub grade Materials

Slgmﬁcant adverse soil conditions such as expansive or collaps1ble soils were not identified
within the project hrmts : :

7.9 Potential Geologic Hazards
No significant geologrc hazards were identified within the prOJ ect area. .

8.0 HAZARDOUS WASTE POTENTIAL

A hazardous waste site evaluation is beyond the scope-of thls report. No potentially hazardous

waste was encountered during site reconnaissance and site subsurface 1nvest1gat10n

90 RECOMMENDATIONS AND ADVISORIES .

9.1 Concrete Barrlers _ !

- o From Station 1216+91.17 (“01” Line) to Station 1220425 (“01” Line) Caltrans Standard
- Plan Concrete Barrier Type 60 (Sheet A76B) is recommended for the section of the
proposed concrete barrier replacement. , .

¢ From Station 1220425 (“01” Line) through the northern limit of the proposed barrier
replacement Caltrans Standard Plan for Sound Wall on Type 736 SV (Sheet B15-6) Case
2 but without the sound wall is recommended of the proposed barrier replacement,. For
the Case 2 Pile Data Table (Sheet B15-8) an angle of internal friction (<I)) of 30 degrees
should be utilized.

9.2 Erosion Control N
Appropriate erosion control measures should be unplemented to protect the newly graded slope

face A _
. . ) _

9.3 Surface Drainage

Concentrated surface water should not be allowed to pond behind the concrete: barrier.
Concentrated runoff should not be directed to drain over ‘the slope. ~ Surface water should be.
~contamed by appropriate drainage improvements. R : C o

9.4 Construction Advisories ;
|

The contractor should ant1c1pate moderate difficult excava’aon/dnllmg condltlons as descnbed in

section 7.6,

!
i
i
\
r
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GDR for the Concrete Outer Separation Bartier at Location 2
01/18/12 ‘ »

' 10.0 DIFFERING SITE CONDITIONS

The recommendations contained in this report are based on specific project information
regarding structure type and location that have been prqvided by District 11 Design. If any
conceptual changes are made during final project design or if site conditions are encountered
during construction that are believed to differ from those conveyed in this report, staff from
OGDS2 should review the project to provide appropnate recommendations. Any questions

regarding the above recommendations should be dlrected to the attentlon of Jeff Tesar, at (858)

467-2716.

 REFERENCES
1. Michael Kennedjr and Siang Tan: “Geology of the 'Southern San Diego Metropolitaﬁ'
 drea, California.” California Division of Mines and Geology, Map Sheet 29, 1977.

2. “Interstate 805 Soundwalls Unit 3, Jrom 0.5 A/[z‘lesj‘ South of the I-805/SR-54 Interchange
to 0.25 Miles South of the I-805/SR-94 Interchange” by Jeff Tesar, 2011.

3. State of California, Department of Transportation, Standard Plans, 2010.
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‘4. Photos
¢
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Table 1, Subsurface Soil Description - B

BORING

LOCATION .
NO. STATION -SUBSURFACE SOIL DESCRIPTION
. 1221+00 0-3.0’: Poorly-graded SAND (SP): estimated medium dense;
HA-11-001 “01” Line brown; moist; fine SAND; trace fine GRAVEL; trace coarse
' SAND (FILL). |
3.0°-6.0’: Poorly-graded SAND (SP): estimated medium dense;
brown; moist; medium SAND; few fine GRAVEL,; trace coarse
SAND (FILL) .
1223480 0-4.0°: Poorly-graded SAND (SP): estimated medium dense;
HA-11-002.| - “01” Line brown; moist; fine. SAND, trace fine GRAVEL; trace coarse

SAND (FILL). |

4.0°-6.0’: Poorly-graded SAND (SP): estlmated medium dense,
brown; moist; fine SAND; some GRAVEL,; (FILL)
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State of California ) _ " | Business, Transpertation and Housing Agency

Memorandum

To:

.Oscar Aguilar. - } Date: February 14, 2012
Project Engineer T ’ f File:  11-SD-5-R72.18
. District 11 N L EA: 11-401404

From: -

Subject:

Office of Design, MS#333 ' ‘ EFIS 1100000531 . -

DEPARTMENT OF TRANSPORTATION |
DIVISION OF ENGINEERING SERVICES ' o
Geotechnical Services

Office of Geotechnical Design — South 2

Geotechnical Design Report for the Concrete Outer Separation Bartier at Location 8: on the

+ Cristianitos Road to Southbound Interstate 5 Onramp. . |

o
I

. |
o

Pursuant to yoﬁr request, the Office of Geotechnical Design South 2 (OGDS2) has prepared this |
Geotechnical Design Report (GDR) for the proposed Concrete Outer Separation Barrier at Location 8

~ on the Cristianitos Road to Southbound Interstate 5 on ramp. This report defines the geotechnical

conditions as evaluated from field data and used in the development of the geotechnical design. This
report provides recommenda’clops and advisories for project design and construction.

OGDS2 staff is available for further assistance on this project. If you have additional questions or
require clarification please contact Jeff Tesar at (office) 858 467-2716 or (mobile) 858 945-0458.

Treserr g

Jeff Tesar, C.E.G.  Brian Hioman, P.E.
Engineering Geologist - . - : - Senior Transportation Engineer
Office of Geotechnical Design-South 2 : ' '

i
!
|
|
+
I

cc: Ed Hajj [ District Project Manager
Mark Willian ! Geotechnical Services Corporate
Art Padilla ; District Materials Engineer
Abbas Abghari : .. Office Chief, OGDS2
District Construction RE. Pending I‘lle — | Jtisthe responsibility of the District Project Engineer

and/or the Design Senior to include this document in
the R E. Pending Files
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02/8/14 GDR for the Concrete Outer Separation Barrier at Location 8

1.0 EXECUTIVE SUMMARY .

- ) k \ ) .
Pursuant to the recommendations contained in this report the proposed concrete outer separation.
barrier may be constructed pursuant to Caltrans Standard Plan Concrete Barrier Type 60. These -
recommendations are presented in detail within this report and may be used for project de51gn
and construction. : ;
|

2.0 INTRODUCTION o -

. Pursuant to your request, the Caltrans Office of Geotechnical Design South 2 has provided this

Geotechnical Design Report to be used for project design’ and construction. The proposed project
involves construction of a concrete outer separation barrier on the Cristianitos Road to
southbound (SB) Interstate 5 (I-5) on ramp. The proposed barrier is shown on the site plan

layout attached to this report. This barrier will be located west of the edge of the western

shoulder. To the west of the proposed barrier, a west facing slope with an average inclination of
approximately 2:1 horizontal to vertical (H:V) bounds this shoulder. From south to north the

-slope ranges in height from approxunately 15 feet to 8 feet ThlS slope is deplcted in the attached

photos. . \
3.0 EXISTING FACILITIES. ‘

The Cristianitos Road to SB I-15 on ramp is a one lane ramp connecting Christianitos Road with
I-15 in San Onofre, San Diego County, California. Existing facilities in the project area include
bridges, graded slopes, buried utilities, traffic sign structures, and drainage features.

. ‘

40 PHYSICAL SETTING o

The climate in this area is considered semi-arid. Precipitation records available from the Marine
Corps Base Camp Pendleton Weather Station indicate thati average rainfall at the station that is
located approximately 2.0 miles inland from the Pacific Coast and about 2.5 miles to the east of
the project limits, is 11.83 inches per year. In general; at the project area and in its vicinity,
annual rainfall increases with distance from the coastline. In addition, nearly 90% of the annual
precipitation occurs between the months of November and April. Therefore, the penod from
November through April is cons1dered to be the rainy season.

The topography in the project area is characterized by a broa‘d flat coastal plain. This plain was
formed-as an uplifted wave cut marine terrace. Subsequent erosion has formed arroyos and
valleys within the plain. The project site lies at the western edge of the plain. From north to
south the Cristianitos Road to SB I-5-onramp descends on 4 mild gradient on a ramp
embankment. ' _ |
Natural drainage at the project location and in its vicinity occuts mainly through the arroyos.
Runoff water and drainage watef flows toward, or is channeled to, these topographic features that
carry it west to the Pacific Ocean. In addition, to the south of the southern limits.of the pI‘O_] ject
San Mateo Creek serves as a major drainage feature for the pI'O_] ject area.
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. clay with trace gravel.

7.0 GEOTECHNICAL CONSIDERATIONS |

. ’ . |
‘ GDR for the Coricrete Outer Separation Barrier at Location 8
02/14/12 _ : , ‘

There are no man-made or natural features that present any unusual engineering or construction
challenges.

50 SITE INVESTIGATION | ' |

The following subsections describe the investigation conduoted' for this report.

5.1 Pertinent Reports and Archives Review

The following reports were reviewed dunng the preparauon of ‘thlS report

“Retaining Wall Within the Northbound and Southbound Interstate5, Aliso Creek Safety

Roadside Rest Areas Near Oceanside, San Dzego County, California” by Richard Rusnak, 2010.

© 5.2 Exploration

Three exploratory borings were conducted along the barrier alignment. The soil borings were

advanced. into the ground up to a maximum depth of 7.0 feet utilizing a hand auger with a 3-inch

~ diameter bit. Soil cuttings were visually classified in the field. No laboratory testing of soils was
conducted. Apparent density and consistency of soils were estimated from the response of the

auger to the drilling effort. Borings were drilled approximately three feet to the west of the
western edge of the existing shoulder. Descriptions of the subsurface soils encountered at boring

" locations .are presented .in the attached Table 1, Subsurface Soil Description. The boring

locations are shown on the attached project layout plan.
6.0 GEOLOGY

The proposed barrier is underlain by fill materials derived ffom local cuts during the construction
of the freeway. Fill materials predominately consist of sands with trace to some gravel. The
approximately 50 feet long northern section of the proposed barrier is underlain by native S11ty

Fill materials are underlain by Pleistocene epoch marine deposﬂs and marine terrace deposits.

Soils belongmg to this formation consist of clays with interbedded thick sand and gravel lenses,
locally with lagoonal and alluvial soils. Fill materials under the southern section of the proposed

barrier alignment are underlain by alluvium associated with the Mateo Creek channel. Alluvium
consists of decomposed granite (sands) interbedded with peat and lagoonal sedlments (silts and'

sands) (Santa Ana Map Sheet, 1966.) o

t
|

b

|

The following subsections describe geotechnical characteristics of the project site that may
influence design. . . o .

i
I
|
1
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- Rockfall potential does not exist on the project. o

GDR for the Concrete Outer Separation Barrier at Location 8
02/14/12 . ‘

7.1 Subsurface Soil Conditions

|
|
!
|
I

The alignment of the proposed concrete outer separatlon ‘barrier is underlain by fill matenals

. consisting of sands with trace to some gravel. The appatent density of this fill was estimated to

be medium dense. Based on a review of geologic maps this fill is in turn underlain by the native
Pleistocene epoch marine and marine terrace deposits. In addition, the approximately 50 feet

long northern section of the proposed barrier is underlain by native clays with trace gravel. The °

apparent consistency of these clays was estimated to be medium stiff.

72 GroundWatef

- The groundwater table is expected to be located at a sigrﬁﬁcant depth relative to the proposed

construction and consequently is not anticipated to impact the project..

73 .Erosion

I

No evidence of excessive erosion was observed on the face of the existing slope. However, if ~

construction operations related to this project adversely affect the face of the existing slope, then
appropriate erosion control measures should be applied to affected sections.

7.4  Seismic Hazards

~ The proposed concrete outer separation bartier will not be aidversely impacted by seismic events.

7.5 Slope Stability and Rockfall

I
|

~ This slope appears to be in good condition. No evidence of slope fallure or d1stress was found

during the subsurface exploration phase of this project. :

t

'
|-

7.6 Excavation Characteristics

The- soil that underlies the barrier alignment may be excavated utilizing standard heavy duty
earth-moving and drilling equipment. The presence of gravel in fill materials can affect the
production rate of the drilling and increase by estlmated 5% the volume of concrete utilized for
the pile foundation construction. :

7.7 Embankments 1
|

‘No significant embankment will be constructed as part of tﬂe project.

i
|

“Caltrans improves mobility across California”




GDR for the Concrete Outer Separation Earrier at Location 8
02/14/12 o T

7.8 Volumetric Stability of Embankment and Sub graﬂe Materials

Significant adverse soil conditions such as expansive or collapsible soils were.not identified
within the project limits. :

- ° . L
7.9 Potential Geologic Hazards ‘

|

" No significant geologic hazards were identified within the Iéroject area.

8.0 - HAZARDOUS WASTE POTENTIAL |

A hazardous waste site evaluation is beyond the scope of this report. No potentially hazardous
waste was encountered during site reconnaissance and site subsurface investigation.

¢

9.0 RECOMMENDATIONS AND ADVISORIES
9.1 Concrete Barriers

e Along the entire alignment of the of the proposed concrere barrier replacement Caltrans
Standard Plan Concrete Barrier Type.60 (Sheet A76B) is recommended.
o . : P

9.2 Erosion Control !
f.

Approprlate erosion control measures should be 1mp1emented to protect the newly graded slope
face.

9.3 Surface Drainage

Concentrated surface water should not be allowed to pond behind the concrete barner
Concentrated runoff should not be directed to drain over the slope. Surface water should be
contained by appropriate dramage improvements. :

9.4 Construction Advisories

sectlon 7 6

The contractor should antlclpate moderate difficult excavat [1 on/drilling conditions as described in
10.0 DIFFERING SITE CONDITIONS

The recommendations contained in this report are baéed on specific project information
regarding structure type and location that have been -provided by District 11 Design. If any
conceptual changes are made during final project design or if site conditions are encountered
during construction that are believed to differ from those conveyed in this report, staff from
OGDS2 should review the proj ect to provide appropriate recommendatlons
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Any questions regarding the above recommendations should be directed to the attention of Jeff
Tesar, at (858) 467-2716.

. REFERENCES

1. Geologlc Map of Cahforma, , Santa Ana Sheet, Calmforma Division of Mines and
Geology, 1966.

2. “Retaining Wall Within the Northbound and Souz‘hbound Interstate5, Aliso C’reek Safely
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1. Pioject Location Layout

2. | Layout L-8 (.Locatign 8

-3... Table 1, Subsurface Soil Description - - -

| 4, Photos

i
i
|
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Table 1, Subsurface Soil Description

BORING LOCATION o
NO. STATION SUBSURFACE SOIL DESCRIPTION
. 3835+35 0-4.0°: Poorly-graded SAND (SP): estimated medium dense;
HA-11-001 | “ROUTE5” Line | brown; moist; medium SAND; trace fine GRAVEL.
: 4.0’-7.0’: Poorly-graded SAND (SP): estimated medium dense;
gray; moist; medium SAND; some fine GRAVEL.
3839+40 " 0-4.0°: Poorly-graded SAND (SP) éstimated medlum dense;
HA-11-002 “11SD5AR2” | brown; moist; fine SAND.
' ‘Line 1 4.0°-7.0’: Poorly-graded SAND (SP): estlmated medium dense;
brown; moist; fine SAND trace GRAVEL.
3843+45 0-3.0°: Silty CLAY; est1mated soft to medium stiff; gray, moist;
HA-11-003 “11SD5AR2” | plastic; trace fine GRAVEL.
Line 03’ -7.0%: Sllty CLAY estimated medlum stiff; gray; moist;

plastic.
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To:

- -From:

" DIVISION OF ENGINEERING SERVICES

Subject: Geotechnical Design Report for the Concrete Outer Separation Barrier at Location 20: from

State of California v ) ) Business, Transportation and Housing Agency

,Memorandum

Oscar Aguilar ' .‘ 3 Date:  January 12, 2012
. Project Engineer : _ ‘ File:  11-SD-15-2.37
District 11~ R | - EA: 11-401404

Office of Design, MS#333 ' : . . EFIS: 1100000531

DEPARTMENT OF TRANSPORTATION

Geotechnical Services
Office of Geotechnical Design — South 2

Southbound Interstate 15 to Westbound State Route 94 Connector. -

* Pursuant to your request, the Office of Geotechnical Desi-gn South 2 (OGDS2) has prepared this

Geotechnical Design Report (GDR) for the proposed Concrete Quter Separation Barrier at

_Location 20 from Southbound Interstate 15 to Westbound State Route 94 Connector. This report

defines the geotechnical conditions as evaluated from field data and used in the development of .
the geotechnical design. This report prov1des recommendatmns and adwsones for project demgn
and construction. . '

OGDS?2 staff is available for further assistance on this pmJect If you have additional questions or
require clanﬁcatlon please contact Jeff Tesar at (office) 858 467-2716 or (mobile) 858 945-0458.

o — Y A AN

Jeff Tesar, CE.G. ) . | ' Brian Hinman, PE. .
Engineering Geologist ~ Senior Transportatlon Engineer
Office of Geotechnical Design-South 2

cc: Ed Hajj . District Project Manager .
Mark Willian CE ! .Geotechnical-Services Corporate -
Art Padilla . ENGINEERING . District Materials Engineer :
Abbas Abghari \, GEOLOGIST / " Office Chief, OGDS2
District Construction R.E. Pending §1§ . ' . It is the responsibility of the District Project

 Engineer and/or the Design Senior to include this
document in the R.E. Pending Files
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01/12/12 GDR for the Concrete Outer Separation Barrier at Location 20

1.0 EXECUTIVE SUMMARY

Pursuant to the recommendations contained in this report three sections of the proposed concrete

_ outer separation barrier may be constructed per Caltrans Standard Plan Concrete barrier Type 60.

However, due to the fact that at Location 20 the barrier will be constructed at about the hinge of
the steep embankment slope, pile foundations will be necessary for the remaining two sections of
the proposed separation barrier. The barrier on piles should be- designed in accordance with -
Caltrans Standard Plan Type 736 SV Case 2 (Sheet B15-6) without sound wall. These
recommendations are presented in detail within this report and may be used for project design
and construction. , :

2.0 INTRODUCTION

Pursuant to your request, the Caltrans Office of Geotechnical Design South 2 has provided this
Geotechnical Design Report to be used for project design and construction. The proposed project
involves construction of a concrete outer separation barrier on the southbound (SB) Interstate 15
(I-15) to westbound (WB) State Route 94 (SR-94) Connector. The proposed barrier is shown on
the site plan layouts attached to this report. This barrier will be located west of the edge of the
western shoulder. To the west of the proposed barrier, from about Station 201+00 (“NW” Line)
through northern limit of this barrier alignment, a tributary to Chollas: Creek parallels this-
connector. The west facing bank of the creek was found to be inclined with an average -
inclination of approximately 1.5:1 horizontal to vertical (H:V) (the inclination of this slope was

~ found to range from near vertical to 1.5:1 H:V). The helght of this slope was estimated to range

from about nine feet at the northern end of the barrier alignment to approximately 20 feet at its
northern limit. This slope is depicted in the attached Photos.

3.0 EXISTING FACILITIES. | IR

The SB I-15 to WB SR-94 Connector is a three and two lanes ramp connecting I-15 with SR-94
in San Diego, California. Existing facilities in the project area include bridges, graded slopes,
buried utilities, traffic sign structures, and drainage features.

40 PHYSICAL SETTING -
C :
The climate ‘in this area is considered semi-arid. Precipitation records available from the

~ National Weather Service indicate that average rainfall at the Miramar Naval Air Station that is

located 7.5 miles inland from the Pacific Coast (elevatlon of 475 feet), and about nine miles to
the north of the project hrmts is 11 inches per year: In general, at the pl‘Q]CCt area and in its

’ vi:mmty, annual rainfall i 1ncreases with distance from the coastline. In addition, nearly 90% of the

agnual -precipitation occurs between the months of November and April. Therefore, the period
frfom November through Apnl is cons1dered to be the ramy season.

H
H

The topography in the prOJect area is characterized by a broad, flat mesa dissected by incised
arroyos and valleys. The mesa has formed as an uplifted wave cut marine terrace. Subsequent
erosmn has formed the arroyos and valleys. The project site lies near the head ofiPueblo Lands
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Canyon, ‘From north to south I-15 descends on a mild glradient on an embankment and ramp
built within a canyon that merges with Pueblo Land Canyon that in turn connects to Chollas
Valley/Creek.

Natural drainage at the project location and in its vicinity occurs mainly through the arroyos.
Runoff water and drainage water in developed areas flows toward, or is channeled to, these
topographic features that carry it to Chollas Creek. Then, through Chollas Creek it is conveyed
south and west to the San Dlego Bay. .

There are no man-made or natural features that present ariy unusual engineering or construction
challenges. However, the locally steep inclination of the slope that bounds the proposed bamer
to the west could impact the construction activities related to this project.

5.0 SITE INVESTIGATION

The followmg subsections descrlbe the investigation conducted for this report.

5.1 Pertinent Reports and Archives Review

~ The following reports were reviewed during the preparation of this report:

“Interstate 805 Soundwalls Unit 3, from 0.5 Miles South bf the I-805/SR-54 Interchange to 0.25

Miles South of the I-805/SR-94 Interchange” by Jeff Tesar, 2011.

5.2 Exploration

Four exploratory borlngs were conducted along the barrier alignment. The soil bormgs were

- advanced into the ground up to a maximum depth of 5.0 feet utilizing a hand auger with 3-inch

diameter bit. Soil cuttings were visually classified in the field. No laboratory testing of soils was

.conducted. Apparent density of soils was estimated from the response of the auger to the drilling .

effort. Borings were drilled approximately two feet to the west of the existing guard rail barrier.
Descriptions of the subsurface soils encountered at boring locations are preserited in the attached
Table 1, Subsurface Soil Description. The boring locations are shown on the attached project
layout plans. o .

6.0 GEOLOGY

The proposed barrier is underlain by fill materials derived from local cuts during the-construction
of the freeway. Fill materials consist of gravely sands with cobbles. This fill is underlain by

" native soils belonging to the San Diego Formation, Sandstone Part. The San Diego Formation,

Sandstone Part is a fine to medium grained sandstone that typically is yellowish brown, poorly
indurated, and locally cemented with limy cement. This formatlon is characteristically week and
susceptible to rapid erosion (Kennedy and Tan, 1977.) Based on observation of selected outcrops
at the face of the existing west facing slope the interface between fill and native so1ls is estimated
to be at about an elevation of the ex1st1ng creek bed.

. “Caltrans improves mobility across California”
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7.0 GEOTECHNICAL CONSIDERATIONS

The following subsectlons describe geotechnical charactenstlcs of the project site that may
influence design. ‘

7.1 Subsurface Soil Conditions

~ The alignment of the ﬁroposed concrete outer separaﬁoh,barrier is underlain by fill materials

consisting of sands, gravels and cobbles. The apparent density of this fill was estimated to be
medjum dense. Based on a review of geologic maps this fill is in turn underlain by the native
San Diego Formation, Sandstone Part. At the face of the existing slope/creek bank numerous
cobbles were found to crop out. Based on that observation, it is estimated that fill materials
consists approximately of 15% cobbles (by weight). ‘

7.2 Groundwater

The groundwater table is expected to exist at about the élevation of the existing creek bed that
bounds the proposed barrier to the west. During the subsurface exploration phase of this project
this creek was found to be generally dry locally with several water ponds and puddles in its bed.*
However, the groundwater table will fluctuate followmg seasonal changes in the Wwater level of
this creek.

7.3 Erosion

At several locations excessive erosion was observed on the face of the existing slope/creek bank.
Therefore, you may wish to consult with the District 11 Office of Hydraulics regarding this issue...

7.4 Seismic Hazards

The proposed concrete outer separation barrier will not be adversély impacted by seismic events.

7.5 Slope Stability and Rockfall .

¢ v
No evidence of slope failure was found on the face of the existing slope/creek bank. However, at
some locations evidence of an erosional distress was observed during the subsurface exploration
phase of thls project.

Rockfall potentlal does not exist on the project. S

7.6 Excavatmn Characteristics @ - ¢

The soil that underlies the barrier alignment may be excavated utilizing standard heavy- duty

~ earth-moving and drilling equipment. Locally, within the San Diego, Sandstone Part Formation

indurated or cemented zones are expected to be €ncountered. The excavation of indurated zones
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will require more vigorous effort. The presence of cobbles in fill materials can affect the
production rate of the drilling and increase by estimated 10% the volume of concrete utilized for
the pile foundation construction. .

7.7 Embankments

No significant embankment will be constructed as part of the prOJect

7.8 Volumetric Stability of Embankment and Sub grade Materials

Significant adverse soil conditions such as expanswe or collapsible soils were not identified
within the project limits.

7.9 Potential Geologic Hazards
No signiﬁcént geologic hazards were identified within the project area.
8.0 HAZARDOUS WASTE POTENTIAL

A hazardous waste site evaluation is ’beyond the scope of this report. No pbtentially hazardous
‘waste was encountered during site reconnaissance and site subsurface investigation.

9.0 RECOMMENDATIONS AND AI_)VISORIES »
9.1 Con_crete Barriers

. ® Caltrans Standard Plan Concrete Barrier Type 60 (Sheet A76B) is recommended for three
section of the proposed concrete barrier replacement: one from Station 196+44 (“NW”
Line) to Station 200+60 (“N'W” Line), second from Station 130+65 (“11-SD-15" Line) to
Station 133+25 (“11-SD-15" Line), and third from Statlon 140+72 (°11- SD 157 ane) to
141+58.8 (“11-SD-15% Line).

e For the remaining two portions a barrier on a pile foundation per Calirans Standard Plan
for Sound Wall on Type 736 SV (Sheet B15-6) Case 2 but without the sound wall is
recommended of the proposed barrier replacement,. For the Case 2 Pile Data Table
(Sheet B15-8) an angle of internal friction (@) of 30 degrees should be utilized.

9.2 Erosion Conirol

Appropriate erosion control measures should be implemented to protect the newly graded slope
face. : o
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]

9.3 Surface Drainagé

Concentrated surface Water should not-be allowed to pond behind the concrete barrier.
Concentrated runoff should not be directed to drain over the slope. Surface water should be
contamed by appropriate drainage improvements. -

9.4 Construction Advisories

. The contractor should anticipate difficult excavation/drilling conditions as described in section
7.6. In addition, the most likely probable occurrence of ground water near the creek bed
elevauon could impact the p1le drilling activities for this project.

10.0 DIFFERING SITE CONDITIONS

The recommendations contained in this- report are based on specific project information
regarding structure type and location that have been provided by District 11 Design. If any
conceptual changes are made during final project design or if site conditions are encountered
during construction that are believed to differ from those conveyed in this report, staff from
OGDS2 should review the project to provide appropriate recommendations. Any questions
regarding the above recommendations should be directed to the attention of Jeff Tesar, at (858)
467-2716. ‘

REFERENCES

1. Michael Kennedy and Siang Tan: “Geology of the Southern San Diego Metropolitan .
Area, California.” California Division of Mines and Geology, Map Sheet 29, 1977.

2.  “Interstate 805 Soundwalls Unit 3, ﬁom 0.5 Miles South of the I-805/SR-54 Interchange
to 0.25 Miles South of the I-805/SR-94 Interchange” by Jeff Tesar, 2011.
3. State of California, Department of Transportation, Standard Plans, 2010. i
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Table 1, Subsurface Soil Description .

BORING | LOCATION o . _
NO.. STATION SUBSURFACE SOIL DESCRIPTION
v 204+60 0-4.0: Poorly-graded SAND with GRAVEL (SP): estimated
HA-11-001 “NW?” Line medium dense; brown; moist; medium SAND; coarse to fine
B GRAVETL; little COBBLES (FILL).
_ - 133440 0-5.0’: Poorly-graded SAND with GRAVEL (SP): estimated
HA-11-002 | “11-SD-15” Line | medium dense; brown; moist; medium to fine SAND; coarse to
: fine GRAVEL; little COBBLES (FILL). :
136+7S 0-3.5% Poorly-graded SAND with GRAVEL (SP): estimated
HA-11-003 | “11-SD-15” Line | medium dense; brown; moist; fine SAND; coarse to fine..
' GRAVEL,; little COBBLES (FILL). '
- 139+45 0-5.0°: PdOrly-graded SAND with GRAVEL (‘SP): estimated
HA-11-004 | “11-SD-15” Line | medium dense; brown; moist; fine SAND; coarse to fine
' GRAVEL; little COBBLES (FILL).
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. State of California

Memorandum

To:  Oscar Aguilar
Project Engineer
District 11
Office of Design, MS#333

From: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services
Office of Geotechnical Design — South 2

Business, Transportatibn and Housing Agency

Date: January 9,2012

File:  11-SD-52-10.57/10.85
EA: 11-401404

EFIS: 1100000531

Subject: Geotechnical Design Report for the Concrete Outer Separation Barrier at Location 24: from
Westbound State Route 52 to Northbound Interstate 15 Connector.

Puréuant to your request, the Office of Geotechnical Design South 2 (OGDS2) has'prepared this

. Geotechnical Design Report (GDR) for the proposed Concrete Outer Separation Barrier at
Location 24 from Westbound State Route 52 to Northbound Interstate 15 Connector. This report
-defines the geotechnical conditions as evaluated from field data and used in the development of

the geotechnical design. This report provides recommendatlons and adwsones for prOJect design

and construction.

OGDS?2 staff is available for further assistance on this proj ect If you have additional questions or

' requ1re clarification please contact .Teff Tesar at (office) 858 467- 2716 or (moblle) 858 945-0458.

' 7 Tanr-

- Jeff Tesar, C.E.G.
Engineering Geologist,

Office of Geotechmcaf Design—South 2 .

cc: Ed Hajj
Mark Willian
Art Padilla
Abbas Abghari

i
b
1
g
i
!‘
i
i
;
H

. Brian Hinman, PE

Senior Transportat%on Engineer

District Project Manager
Geotechnical Services Corporate
District Materials Engineer

- Office Chief, 0GDS2

It is the responsibility of the District Project -
Engineer and/or the Design Senior to include this
document in the R.E. Pending Files
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01/05/12 - GDR for the Concrete Outer Separation Barrier at Location 24

1.0 EXECUTIVE SUMMARY

Pursuant to the recommendations contained in this report two sections of the proposed concrete
outer separation barrier may be constructed per Caltrans Standard Plan Concrete barrier Type 60.

However, due to the fact that at Location 24 the barrier will be constructed at about the hinge of

the steep slope, pile foundations will be necessary for the remaining sections of the proposed
separation barrier. The barrier on piles should be designed in accordance with Caltrans Standard
Plan Type 736 SV Case 2 (Sheet B15—6) without sound wall.. These recommendations are
presented in detail within this report and may be used for project design and construction.

2.0 INTRODUCTION

Pursuant to your request, the Caltrans Office of Geotechnical Design South 2 has provided this
Geotechnical Design Report to be used for project design and construction. The proposed project
involves construction of a concrete outer separation barrier on the westbound (WB) State Route
52 (SR-52) to northbound (NB) Interstate 15 (I-15) Connector. The proposed barrier is shown on
the site plan layout attached to this report. This barrier will be located east of the edge of the
northeastern shoulder. From about Station 424+00 (“R- 6” Line) through 421+66 (“CEB” Line) a
northeast and east-facing slope with an average inclination of approximately 1.5:1 horizontal to .
vertical (H:V) bounds this shoulder (the inclination of this slope was found to range from 1.35:1 -

 H:V 10 1.75:1 H:V). The maximum height of this slope was estimated to be about 55 feet. ThlS

slope is depicted in the attached Photos
3.0 EXISTING FACILITIES.

The WB SR-52 to NB I-15 Comnector is one and two lanes-ramp cohnectfng SR-52 with I-15 in -

San Diego, California. Existing facilities in the project area include bridges, graded slopes, ..

buried utilities, traffic signs structures, and drainage features.

4.0 PHYSICAL SETTING

' The climate in this area is considered semi-arid. Precipitation records available from the

National Weather Service indicate that average rainfall at the Miramar Naval Air Station that is
located 7.5 miles inland from the Pacific Coast (elevation of 475 feet), and about three miles to
the north of the project limits, is 11 inches per year. In general, at the project area and in its
vicinity, annual rainfall increases with distance from the coastline. In addition, nearly 90% of the -
annual precipitation occurs between the months of November and April. Therefore, the period
from November thxough Apr11 is con51dered to be the rainy season. . c

. The topogr_aphy in the project area is _charactenzed by a broad, flat mesa dissected by incised

arroyos and valleys. The mesa has formed as an uplifted wave cut marine terrace. Subsequent
erosion has formed the arroyos and valleys. The project site lies near the head of Murphy:
Canyon. From south to north I-15 ascends on a mild gradient within Mmphy Canyon and: tops
out on Kearny Mesa Just north of the I—-15/ SR-52 interchange. |

“Calirans improves mobility across California”




GDR for the Concrete Outer Separation Barrier at Location 24
01/10/12 . .

" Natural drainage at the project location and in its vicinity occurs mainly through the arroyos.

Runoff water and drainage water in developed areas flows toward, or is channeled to, these
topographic features that carry it to Murphy Canyon. In turn, drainage within Murphy Canyon is
conveyed south to the San Diego River and then west to the Paciﬁc coast.

There are no man—made or natural features that present any unusual engmeerlng or construction
challenges. :

50 SITEINVESTIGATION -~ '
The following subsectipns describe the investigation éonductéd for this reﬁqrt.
5.1 Pertinent Reports and Archives Review '

The following teports were reviewed duﬁng the p‘reparaﬁon of this féport:

“Foundation Recommendations for the South Connector Overcrossing (E52/N15) * by Lisa
Alviso, 1985. ) )

" 5.2 Exploration

* Three exploratory borings were conducted éloiig the barrier alignment. The soil borings were.

advanced into the ground up to a maximum depth of 5.0 feet utilizing a hand auger with 3-inch
diameter bit. Soil cuttings were visually classified in the field. No laboratory testing of soils was
conducted. Apparent density of soils was estirnated from the response of the auger to the drilling -
effort. Borings were drilled approximately two feet to the east of the existing guard rail barrier.

Descriptions of the subsurface soils encountered at boring locations are presented in the attached -

Table 1, Subsurface Soil Description. The boring locatlons are shown on the attached project
layout plan..

6.0 GEOLOGY

The proposed barrier is underlain by fill materials derived from local cuts during the construction
of the freeway. Fill materials consist ofigravely and cobbly sands. This fill is underlain by native
soils belonging to the Stadium Conglomerate Formation. The Stadium Conglomerate consists of
a massive cobble conglomerate with a dark-yellowish-brown coarse-grained sandstone matrix.

. The sandstone matrix constitutes less. than 20 percent of the unit (Kennedy and Peterson, 1975)

7.0 GEOTﬁCHNICAL CONSIDERATIONS T 3 ,;

The followmg subsections describe geotechmcal charactenstlcs of the project site that may
influence des1gn

“Caltrans improves mobility acrass California”




GDR for the Concrete Quter Separation Barrier at Location 24
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7.1 Subsurface Soil Conditjons

The alignment of the proposed concrete outer separation barrier is underlain by fill materials
consisting of sands, gravels and cobbles. The apparent density of this fill 'was estimated to be
medium dense. Based on a review of geologic maps this fill is in turn underlain by the native

- Stadium Conglomerate Formation. At the face of the existing slope numerous cobbles were

found to crop out. Based on that observation, it is estlmated that” fill materials- consists
approxunately of 25% cobbles (by weight).

.

_ 7.2 Groundwater

~ The groundwater table is located at a significant depth relative to the propbsed' construction and

consequently is not anticipated to impact the project.

7.3 Erosion

No evidence of excessive-erosion was observed on the face of the existing slope. However, if”
~ construction operations related to this project adversely affect the face of the existing slope, then

appropriate erosion control measures should be applied to its affected sections.
7.4 Seismic Hazards
‘The proposed concrete outer separation barrier will not be adversely impacted by seismic events.

7.5 Slope Stability and Rockfall

* This slope appears to be in good condition. No evidence of slope failure or distress was found

during subsurface exploratlon phase of this project.

Rockfall potential does not exist on the project.

7.6 Excavation Characteristics

The soil that underlies the barrier alignment may be excavated utilizing standard heavy duty
earth-moving and drilling equipment. Locally, within the Stadium Conglomerate indurated or
cemented zones are expected to be encountered. Thé excavation of indurated zones will require
more vigorous effort. The presence of cobbles in fill materials can affect the production rate of
the drilling and increase by estimated 15% the volume of concrete utilized for the pile foundation
construction. ’

7.7 Embankments

No sighiﬁcant embankment will be constructed as part of the Pproj ect.
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7.8 Volumetric Stability of Embankment and Sub grade Materials

- Slgmﬁcant adverse soil conditions such as expanswe or collapsible soils were not identified

within the project limits.

7.9 Potential Geologic Hazards

No significant ge.:ologic ha%ards were identified within the project aréa.
8.0 HAZARDOUS WASTE POTENTIAL

A hazardous waste site evaluation is beyond the scope-of this report. No potentially hazardous
waste was encountered during site reconnaissance and site subsurface investigation.

9.0 RECOMMENDATIONS AND ADVISORIES
9.1 Concrete.BarrierAsl

e Caltrans Standard Plan Concrete Barrier Type 60 (Sheet A76B) is recommended for two
section of the proposed concrete barrier replacement, one from Station 423+14.64 (“R-6”
~ Line) to Station 423-+40 (“R-6” Llne) and second from Station 423+96 (“R-6” Line) to
Station 426+10 (“R-6 Line).

o TForthe remaining portions a barrler ona pile founda’uon per Caltrans Standard Plan for
Sound Wall on Type 736 SV (Sheet B15-6) Case 2 but without the sound wall is
recommended of the proposed barrier replacement,. For the Case 2 Pile Data Table

« (Sheet B15-8) an angle.of internal friction (®) of 30 degrees should be utilized.

9.2 Erosion Control

Appropnate erosion control measures should be 1mplemented to protect the newly graded slope ~
face.

9.3 Surface Drainage ¢
Concentrated surface water should not be allowed to pond behind the concrete barrier.
Concentrated runoff should not be directed to drain over the slope. Surface water should be
contained by appropriate drainage improvements. -

9.4 Constructlon Advisories | o - 1

The contractor should anticipate difficult exk:avation/drilling conditions as described in section
7.5.
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10.0 DIFFERING SITE CONDITIONS

The ‘recommendations contained in this report are based on specific' project information
regarding structure type and location that have been provided by District 11 Design. If any
conceptual changes are made during final project design or if site conditions are encountered

* during construction that are -believed to differ from those conveyed in this report, staff from
OGDS2 should review the project to prov1de appropriate recommendations. Any questions
regarding the above recommendations should be d1rected to the attention of Jeff Tesar, at (858)
467-2716. ' -

REFERENCES

1. Michael Kennedy and Gary Peterson: “Geology of the San Diego Metropolitan Area,
Cdlifornia, La Mesa Quadrangle.” California Division of Mines and Geology, Bulletin
200, 1975.

2. “Foundation Recommendations for the South Connector Overcrosszng (E52/N15)” by
‘Lisa Alviso, 1985. ,

' 3: State of California, Department of Transporta}ftion, Standard Pians, 2010.

ATTACHEMENTS
1. Project Location Layout
2. ) Layouts L-19 (Location 24)
3. Tablel, Subsurfacie Soil Description

4. Photos.
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State of California Business, Transportatioﬁ and Housing Agency

Memorandum

To: Oscar Aguilar T _ Date:  February 29, 2012
: Project Engineer : : File:  11-SD-54-R0.16/R0.42 -
District 11~ X ‘ - EA: 11401404
Office of Design, MS#333 : _ ‘ EFIS 1100000531 .

From: DEPARTMENT OF TRANSPORTATION
" DIVISION OF ENGINEERING SERVICES
Geotechnical Seryices
Office of Geotechnical DeSIgn South2

Subject: Geotechnical Design Report for the Concrete Outer Separation Barrier at Locatlon 25 from
Southbound Interstate 5 to Eastbound State Route 54 Connector.

Pursuant to your request, the Office of Geotechnical Design South 2 (OGDS2) has prepared this
.Geotechnical Design Report (GDR) for the proposed Concrete Quter Separation Barrier at Location
25 from Southbound Interstate 5 to Eastbound State Route 54 Connector. This report defines the
geotechnical conditions as evaluated from field data and used in the development of the geotechnical
design. This report provides recommendations and advisories for project design and construction.

OGDS?2 staff is available for further assistance on this project. If you have additional questions or
. require clarification please contact Jeff Tesar at (office) 858 467-2716 or (mobile) 858 945-0458.

Jeff Tesar, C.E.G. _ : Brian Hinman, P.E.
Engineering Geologist : " Senior Transportation Engineer
Office of Geotechnical Design-South 2 :

‘co: Ed Hajj s, \District Project Manager
Mark Willian - Geotechnical Services Corporate
Art Padilla | Ibistrict Materials Engineer
Abbas Abghari : . ENGINEERING Dffice Chief, OGDS2 :
District Construction R.E. Pending File Y AN\, GEOLOGIST t is the responsibility of the District Project Engineer

and/or the Design Senior to include this documcnt in .
the R.E. Pending Files
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02/29/2012 -+ GDR for the Concrete Outer Separation Barrier at Location 25

1.0 EXECUTIVE SUMMARY

Pursuant to the recommendations contained in this report one section of the proposed concrete

_outer separation barrier may be constructed per Caltrans Standard Plan Concrete barrier Type 60.

However, due to the fact that at Location 25 the barrier will be constructed at about the hinge of
the steep ramp slope, pile foundations will be necessary for the second section of the proposed
separation barrier. The barrier on piles should be designed in accordance with Caltrans Standard

Plan Type 736 SV Case 2 (Sheet B15-6) without sound wall. In addition, it is recommended that-
~ for this project a section of the distressed and failed asphalt concrete (AC) shoulder adjacent to

the location of the proposed barrier be rebuilt per specifications contained in this report. These
recommendations are presented in detail within this report and may be used for project de51gn
and construction.

2.0 INTRODUCTION

Pursuant to your request, the Caltrans Office of Geotechnical Design South 2 has provided this
Geotechnical Design Report to be uséd for project design and construction. The proposed project
involves construction of a concrete outer separation barrier on the southbound (SB) Interstate 5
(-5) to eastbound (EB) State Route 54 (SR-54) connector. The proposed barrier is shown on the
site plan layout attached to this report. This barrier will be located north of the edge of the
northern shoulder. To the north of the proposed barrier, a north facing slope with an average
inclination of approximately 2:1 horizontal to vertical (H:V) bounds this shoulder. The
maximum height of this slope is approximately 30.0 feet. - This slope is depicted in the attached
photos.

3.0 EXISTING FACILITIES.

The SB I-5 to EB SR-54 connector is a one and two lanes ramp connecting I-5 with. SR-54, in
National City, California. Existing facilities-in the project area include bridges, graded slopes
buried utilities, traffic sign structures and drainage features.

4.0 PHYSICAL SETTING

The climate in this aréa is considered semi-arid. Precipitation records available from the
National Weather Service indicate that average rainfall at the Miramar Naval Air Station that is

located 7.5 miles inland from the Pacific Coast (elevation of 475 feet), and about 14.5 miles to

the north of the project limits, is 11 inches per year. In general, at the project area and in its
vicinity, annual rainfall increases with distance from the coastline. In addition, nearly 90% of the
annual precipitation occurs between the months of November and April. Therefore, the period
from November through April is considered to be the rainy season. - -

The topography in the project area is characterized by a broad, flat alluvial plane associated with
the Sweetwater River. To the north and south this plain is bounded by mesas, and to the west it

is bounded by the San Diego Bay. Mesas that bound this plain have formed as an uplifted wave
cut rnarlne terrace. Subsequenﬂy, erosion by the Sweetwater Rlver has dissected this terrace

“Caltrans improves mobility across California”
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" creating both.mesas and the alluvial plajﬁ. From north to southeast and east the SB I-5 to EB

SR-54 connector descends on a medium steep gradient through a ramp embankment.

Runoff water and drainage water at the project location flows toward, or is channeled to,
Sweetwater River that carries it 'west to the San Diego Bay.

There are no man-made or natural features that present any unusual engineering or construction
challenges. _

50 SITEINVESTIGATION -

The following subsections describe the investigation cond].icted fer this report.
5.1 Pertinent Reports and Archives Review

The following réport was reviewed daring the preparation of this report: |

“Interstate 805 Soundwalls Unit 3, from 0 5 Miles South of the I-805/SR-54 Interchange fo 0.25

- Milés South of the I-805/SR-94 Inz‘erchange ” by Jeff Tesar, 2011.

5.2 Exploration

Four exploratory borings were conducted along the barrier alignment. The soil borings were
advanced into the ground. up to a maximum depth of 7.0 feet utilizing a hand auger with 3-inch
"diameter bit. Soil cuttings were visually classified in the field. No laboratory testing of soils was

~conducted. Apparent density of soils was estimated from the response of the auger to the drilling
“effort. Borings were drilled ‘approximately two feet to the west of the edge of the shoulder or

existing guard rail barrier. Descriptions of the subsurface soils encountered at boring locations
are presented in the-attached Table 1, Subsurface Soil Description. The boring locations are -
shown on the attached project layout plan

6.0 GEOLOGY

The proposed barrier is underlain by fill materials derived from local cuts during the construction .
of the freeway. Fill materials consist of sands with trace of fine gravel. This fill is underlain by - -

alluvial and slope wash native soils associated with the Sweetwater River and nearby mesas. The
alluvium consists mostly of poorly consolidated stream deposits of silt, sand, and cobble-sized
particles derived from bedrock sources that lay upstream the river. These deposits intertongue:
with the Holocene Epoch slopewash that mantels the slopes of the nearby mesas. The slopewash
deposits are poorly consolidated surficial soils derived chiefly from ‘nearby sources and
decomposed bedrock (Kennedy and Tan, 1977.) ,

" “Caltrans improves mobility across California”
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7.0 GEOTECHNICAL CONSIDERATIONS

The following subsections describe geotechnical: characteristics of the project site that may
influence des1gn

7.1 Subsurface Soil Condltlons

The alignment of the proposed concrete outer separatibn barrier is underlain by fill materials
consisting of sands and gravels. The apparent density of this fill was estimated to be medinm

dense. Based on a review of geologic maps this fill is in turn underlain by the native aHuv1a1 _

soils associated with the Sweetwater River.

7.2 Groundwater .

The groundwatet table is expected to be located at the approximately elevation of the Swestwater . -

River water surface. Consequently, it is not anticipated to impact the project.

7.3 ZErosion

No evidence of excessive erosion was observed on the face of the existing slope. However, if
construction operations related to this project adversely affect the face of the existing slope, then
appropriate erosion control measures should be applied to the affected sections.

7.4 Seismic Hazards

The proposed concrete outer separation barrier will not be adversely impacted by seismic events.

7.5 Slope Stability and Rockfall

This slope appears to be in ‘good condition. No ev1dence of slope fallure or distress was found
during subsurface exploration phase of this project.

Rockfall potential does not exist on the project.

7.6 Excavation Characteristics

The soil that underlies the barrier alignment may be excavated utilizing standard heavy 'duty
earth-moving and drilling equipment. The presence of gravel in fill materials can affect the
production rate of the drilling and increase by estlmated 3% the volume of concrete utilized for
the plle foundatlon construction.

7.7 Emb ankments

No significant embankment will be constructed as part of the project.

“Calirans improves mobility across California”
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7.8 Volumetric Stability of Embankment and Sub grade Materials

Significant adverse soil conditions such as expansive or collap31b1e soﬂs were not identified
within the project limiits.

7.9 Potential Geologic Hazards

No significant geologic hazards were identified within the project area.

8.0 HAZARDOUS WASTE POTENTIAL

. A hazardous waste site evaluation is beyond the scope of this report. No potentially hazardous

waste was encountered during site reconndissance and site subsurface investigation.

- 9.0 RECOMMENDATIONSANDADVISORIES

9.1 Concréte Barrier

From .Station 67+80 (“54E1” Line) to the eastefn limit of the proposed barrier location
Caltrans Standard Plan Concrete Barrier Type 60 (Sheet A76B) is recommended for the

: proposed barrier.

From the western limit of the proposed barrier location to Station 67+80 (*54E1” Line)
Caltrans Standard Plan for Sound Wall on Type 736 SV (Sheet B15-6) Case 2 but
without the sound wall is recommended for the proposed barrier. For the Case 2 Pile
Data Table (Sheet B15-8) an angle of internal friction (@) of 30 degrees should be
utilized.

9.2 AC Shoulder

From the western limit of the proposed barrier location to Station 64+40 (“54E” Line)
soils under existing AC shoulder should be removed to the depth of 3.5 feet below the
ground surface.” A geotextile reinforcement fabric should be placed at the bottom of the
excavation. Subsequently, the excavation should be backfilled with the existing soils
compacted to 95% Relative Compaction in accordance with CTM 216.

For the projeét the utilization of the geotextile réinforcément fabric should conform to the

. Caltrans Standard Specifications, Section 19-8 Subgrade Enhancement Geotextile.

Recommendations for the structural section of the rebuilt AC shoulder have been
provided by the District Pavement Engineer. These recommendations are attached to this
report.

“Caltrans improves mobility across California”
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9.3 Erosion Control

face.
9.4 Surface Drainage

Concentrated surface water should not be allowed to pond behind the concrete -barrier.
Concentrated runoff should not be directed to drain over the slope. Surface water should be
contained by appropriate drainage improvements..

9.5 Construction AAdviSories_\

The contractor should 'ant_icil.)ate moderate difficult excavation/drilling conditions as described in
section 7.6. In addition, for the AC shoulder restoration task import of borrow soils could be
required.

10.0 DIFFERING SITE CONDITICNS.

The recommendations contained in this report are based on specific project information
‘regarding structure type and location that have been provided by District 11 Design. If any
conceptual changes are made during final project design or if site conditions are encountered
during construction that are believed to differ from those conveyed in this report, staff from
OGDS2 should review the project to provide appropriate recommendations. Any questions
regarding the above recommendations should be directed to the attention of Jeff Tesar, at (858)
467-2716. '
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ATTACHEMENTS

. Project Location Layout
. Layout L-20 (Location 25)

. Table 1, Subsurface Soil Description

“Structural Section Recommendations” Internal Memorandum by David Evans, February
29,2012 ' )

.~ Photos
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State of California : ) : 4 Business, Transportation and Housing Agency

Memorandum
%o : JEFF TESAR | - pate: February 29, 2012 -
. Engineering Geologist o .

' Offlce of Geotechnical DeS|gn South 2 - File 11-SD-54

" PM R0.16/R0.42
EA 11-401404
EFIS 1100000531

" from : DEPARTMENT OF TRANSPORTATION - DISTRICT 11
- - PAVEMENT ENGINEERING SECTION :

'.Suhject' STRUCTURAL SECTlON RECOMMENbATlONS ‘

In accordance with your request, the followmg structural sectlon is furnished for the
replacement ramp shoulder of the Southbound I-5 to Eastbound SR-54 ramp.

.The Trafflc lndex (TI) of 6.5 for the ramp shoulder was determined from the Caltrans
nghway Design Manual. The basement soil R-value of 5 is estimated from previous
projects in the area. : :

. - Lo
Shoulder (Tl = 6.5, R-value =5) -

0.30' HMA-A
1.20' AB — Class 2

DeSI_qn Notes

1) The aggregate gradat|on for the HMA (Type A)is %” maximum, coarse.
2) The recommended PG grade of asphalt for the ACis PG 64-10." s

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

Davrd Evans P E.
District Pavement Engineer
) Pavement/ Roadbed Section - -

" ice: APadilla (DME) c
s M Peinado (MS 330)= .
E Hajj (MS 330)
54.401401.ss1.doc
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