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AERIALLY DEPOSITED LEAD (ADL) DISTRICT MEMORANDUM DATED MAY 15, 
2012 

 
GEOTECHNICAL DESIGN REPORT FOR THE CONCRETE OUTER SEPARATION 

BARRIER AT  LOCATION 1, DATED JANUARY 30,2012. 
 

GEOTECHNICAL DESIGN REPORT FOR THE CONCRETE OUTER SEPARATION 
BARRIER AT  LOCATION 2, DATED JANUARY 18,2012. 

 
GEOTECHNICAL DESIGN REPORT FOR THE CONCRETE OUTER SEPARATION 

BARRIER AT  LOCATION 8, DATED FEBRUARY 14, 2012. 
 

GEOTECHNICAL DESIGN REPORT FOR THE CONCRETE OUTER SEPARATION 
BARRIER AT  LOCATION 20, DATED JANUARY 12, 2012. 

 
GEOTECHNICAL DESIGN REPORT FOR THE CONCRETE OUTER SEPARATION 

BARRIER AT  LOCATION 24, DATED JANUARY 9, 2012. 
 

GEOTECHNICAL DESIGN REPORT FOR THE CONCRETE OUTER SEPARATION 
BARRIER AT  LOCATION 25, DATED FEBRUARY 29, 2012. 

 
STRUCTURAL SECTION RECOMMENDATIONS DATED FEBRUARY 29, 2012. 

 
 
 
 
ROUTE:  11-SD-Var-Var (PM) 





Lo
ca

tio
n

R
te

PM
LO

C
A

TI
O

N
TY

PE
 O

F 
W

O
R

K
EX

IS
TI

N
G

 G
R

O
U

N
D

 F
O

R
 

C
R

A
SH

 C
U

SH
IO

N
1

5
R

12
.6

88
S

B
 O

ff 
ra

m
p 

to
 N

B
 1

5
R

ep
la

ce
 M

B
G

R
 w

ith
 c

on
cr

et
e 

ba
rr

ie
r (

pr
op

os
ed

 
ty

pe
 6

0)
, l

ef
t s

id
e,

 in
st

al
l R

E
A

C
T 

9C
B

B
, c

on
cr

et
e 

ba
rr

ie
r m

ay
 n

ee
d 

to
 b

e 
on

 p
ile

s 
in

 s
om

e 
ar

ea
s

B
ar

e 
so

il

2
5

R
14

.2
5/

R
14

.4
3

S
B

 5
 F

ro
m

 B
ea

ds
le

y 
A

ve
 P

O
C

 to
 

C
om

m
er

ci
al

 S
t O

H
R

ep
la

ce
 M

B
G

R
 w

ith
 c

on
cr

et
e 

ba
rr

ie
r (

pr
op

os
ed

 
ty

pe
 6

0 
M

od
), 

rig
ht

 s
id

e,
 c

on
cr

et
e 

ba
rr

ie
r m

ay
 

ne
ed

 to
 b

e 
on

 p
ile

s 
in

 s
om

e 
ar

ea
s

3
5

R
16

.9
00

S
B

 O
ff 

ra
m

p 
to

 F
ro

nt
 &

 2
nd

 S
tre

et
G

or
e,

 re
pl

ac
e 

w
ith

 R
E

A
C

T 
9C

B
B

, n
ee

d 
to

 ta
pe

r 
ba

rr
ie

r 2
0:

1 
to

w
ar

ds
 C

B
B

 
A

sp
ha

lt 
C

on
cr

et
e

4
5

R
18

.3
62

S
B

 O
ff 

ra
m

p 
to

 K
et

tn
er

 B
lv

d
G

or
e,

 re
pl

ac
e 

w
ith

 R
E

A
C

T 
9C

B
B

, n
ee

d 
to

 ta
pe

r 
ba

rr
ie

r 2
0:

1(
pr

op
os

ed
 ty

pe
 6

0)
 to

w
ar

ds
 C

B
B

 
P

or
tla

nd
 C

em
en

t C
on

cr
et

e

5
5

R
30

.4
12

R
N

B
 5

 to
 S

R
-5

6 
B

yp
as

s
R

ep
la

ce
 w

ith
 R

E
A

C
T 

9C
B

B
, n

ee
d 

to
 ta

pe
r 

ba
rr

ie
r 2

0:
1 

to
w

ar
ds

 C
B

B
 

P
or

tla
nd

 C
em

en
t C

on
cr

et
e

6
5

R
32

.7
67

N
B

 5
 to

 T
ru

ck
/S

R
-5

6 
B

yp
as

s
R

ep
la

ce
 w

ith
 R

E
A

C
T 

9C
B

B
, n

ee
d 

to
 ta

pe
r 

ba
rr

ie
r 2

0:
1 

to
w

ar
ds

 C
B

B
, o

n 
st

ru
ct

ur
e 

P
or

tla
nd

 C
em

en
t C

on
cr

et
e

7
5

R
32

.9
96

S
B

 5
 to

 5
 B

yp
as

s 
an

d 
80

5 
B

yp
as

s
R

ep
la

ce
 w

ith
 R

E
A

C
T 

9C
B

B
, n

ee
d 

to
 ta

pe
r 

ba
rr

ie
r 2

0:
1 

to
w

ar
ds

 C
B

B
 

A
sp

ha
lt 

C
on

cr
et

e 
&

 P
or

tla
nd

 
C

em
en

t C
on

cr
et

e
8

5
R

72
.1

86
S

B
 O

n 
ra

m
p 

fro
m

 C
ris

tia
ni

to
s 

R
oa

d
P

la
ce

 c
on

cr
et

e 
ba

rr
ie

r (
pr

op
os

ed
 ty

pe
 6

0 
M

od
) 

al
on

g 
th

e 
w

es
t s

id
e 

of
 I-

5 
fro

m
 th

e 
S

an
 M

at
eo

 
C

re
ek

 B
r t

o 
th

e 
S

B
 e

nt
ra

nc
e 

ra
m

p 
go

re
, 

co
nc

re
te

 b
ar

rie
r m

ay
 n

ee
d 

to
 b

e 
on

 p
ile

s 
in

 s
om

e 
ar

ea
s

9
8

R
0.

16
5

W
B

 O
ff 

ra
m

p 
to

 N
B

 R
te

 5
G

or
e,

 o
n 

st
ru

ct
ur

e,
 re

pl
ac

e 
w

ith
 R

E
A

C
T 

9C
B

B
, 

ne
ed

 to
 ta

pe
r b

ar
rie

r 2
0:

1 
to

w
ar

ds
 C

B
B

 
A

sp
ha

lt 
C

on
cr

et
e

10
8

R
0.

30
8

E
B

 O
n 

ra
m

p 
fro

m
 N

B
 R

ou
te

 2
09

G
or

e,
 o

n 
st

ru
ct

ur
e,

 re
pl

ac
e 

w
ith

 R
E

A
C

T 
9C

B
B

, 
ne

ed
 to

 ta
pe

r b
ar

rie
r 2

0:
1 

to
w

ar
ds

 C
B

B
 

P
or

tla
nd

 C
em

en
t C

on
cr

et
e

11
8

1.
60

0-
1.

90
6

W
B

 O
n 

ra
m

p 
fro

m
 H

ot
el

 C
irc

le
 

N
or

th
R

ep
la

ce
 M

B
G

R
 o

n 
th

e 
rig

ht
 s

id
e 

w
ith

 c
on

cr
et

e 
ba

rr
ie

r (
pr

op
os

ed
 ty

pe
 6

0)
, p

la
ce

 c
on

cr
et

e 
ba

rr
ie

r a
nd

 S
M

A
R

T 
cr

as
h 

cu
sh

io
n 

in
 m

ed
ia

n 
is

la
nd

 b
et

w
ee

n 
on

/o
ff 

ra
m

p 

A
sp

ha
lt 

C
on

cr
et

e



12
8

2.
52

7
E

B
 O

ff 
ra

m
p 

to
 M

is
si

on
 C

en
te

r 
R

oa
d

R
ep

la
ce

 M
B

G
R

 w
ith

 c
on

cr
et

e 
ba

rr
ie

r (
pr

op
os

ed
 

ty
pe

 6
0)

 a
nd

 R
E

A
C

T 
9C

B
B

, n
ee

d 
to

 ta
pe

r b
ar

rie
r 

20
:1

 to
w

ar
ds

 C
B

B

B
ar

e 
so

il

13
8

3.
08

9
E

B
 O

n 
ra

m
p 

fro
m

 M
is

si
on

 C
en

te
r 

R
d

R
ep

la
ce

 M
B

G
R

 o
n 

th
e 

le
ft 

an
d 

rig
ht

 s
id

es
 w

ith
 

co
nc

re
te

 b
ar

rie
r (

pr
op

os
ed

 ty
pe

 6
0)

, R
E

A
C

T 
4C

B
B

/S
M

A
R

T 
on

 ri
gh

t s
id

e

B
ar

e 
so

il

14
8

3.
90

2
E

B
 a

t T
ex

as
 S

t O
C

G
or

e 
at

 c
ol

um
n,

 re
pl

ac
e 

w
ith

 S
M

A
R

T,
 n

ee
d 

to
 

ta
pe

r b
ar

rie
r 2

0:
1 

to
w

ar
ds

 C
B

B
,

B
ar

e 
so

il

15
8

3.
90

2
W

B
 a

t T
ex

as
 S

t O
C

G
or

e 
at

 c
ol

um
n,

 re
pl

ac
e 

w
ith

 S
M

A
R

T,
 n

ee
d 

to
 

ta
pe

r b
ar

rie
r 2

0:
1 

to
w

ar
ds

 C
B

B
, c

ur
b 

he
ig

ht
 =

 4
"

A
sp

ha
lt 

C
on

cr
et

e

16
8

5.
60

7
E

B
 O

ff 
ra

m
p 

to
 N

B
 1

5 
/ F

ai
rm

ou
nt

 
A

ve
R

em
ov

e 
so

m
e 

of
 th

e 
ex

is
tin

g 
co

nc
re

te
 b

ar
rie

r, 
re

pl
ac

e 
sa

nd
 b

ar
re

ls
 w

ith
 R

E
A

C
T 

9C
B

B
A

sp
ha

lt 
C

on
cr

et
e

17
8

5.
72

6
W

B
 F

ai
rm

ou
nt

 A
ve

 / 
C

ol
le

ct
or

 to
 

W
B

 8
E

xt
en

d 
co

nc
re

te
 b

ar
rie

r (
pr

op
os

ed
 ty

pe
 6

0)
 o

n 
rig

ht
 s

id
e

18
8

12
.0

56
S

eg
m

en
t O

ff 
to

 N
B

/S
B

 1
25

G
or

e,
 o

n 
st

ru
ct

ur
e,

 re
pl

ac
e 

w
ith

 R
E

A
C

T 
9C

B
B

, 
ne

ed
 to

 ta
pe

r b
ar

rie
r 2

0:
1 

to
w

ar
ds

 C
B

B
P

or
tla

nd
 C

em
en

t C
on

cr
et

e

19
8

12
.1

59
E

B
 O

ff 
ra

m
p 

to
 S

ev
er

in
 D

r
R

ep
la

ce
 w

ith
 R

E
A

C
T 

9C
B

B
, n

ee
d 

to
 ta

pe
r 

ba
rr

ie
r 2

0:
1 

to
w

ar
ds

 C
B

B
 

A
sp

ha
lt 

C
on

cr
et

e

20
15

2.
37

1
S

B
 O

ff 
 to

 W
B

 9
4

R
ep

la
ce

 M
B

G
R

 w
ith

 c
on

cr
et

e 
ba

rr
ie

r (
pr

op
os

ed
 

ty
pe

 6
0)

 o
n 

rig
ht

 s
id

e,
 c

on
cr

et
e 

ba
rr

ie
r m

ay
 n

ee
d 

to
 b

e 
on

 p
ile

s 
in

 s
om

e 
ar

ea
s

R
6.

21
0/

R
6.

21
1

R
6.

33
4/

R
6.

33
5

24
15

R
10

.5
75

/
R

10
.8

53
N

B
 1

5 
fro

m
 J

un
ct

io
n 

S
R

-5
2 

to
 E

B
/ 

W
B

 5
2 

m
er

ge
 

R
ep

la
ce

 M
B

G
R

 w
ith

 C
on

c 
B

ar
rie

r (
pr

op
os

ed
 

ty
pe

 6
0)

 le
ft 

si
de

 fr
om

 g
or

e 
po

in
t (

W
B

 S
R

-5
2)

 to
 

m
er

ge
 w

ith
 E

B
 5

2 
to

 N
B

 1
5 

co
nn

ec
to

r, 
in

st
al

l 
R

E
A

C
T 

9C
B

B
 a

nd
 o

n 
rig

ht
 s

id
e 

fro
m

 g
or

e 
po

in
t 

(W
B

 S
R

-5
2)

 to
 m

ai
nl

in
e 

(N
B

 1
5)

, b
ur

y 
co

nc
re

te
 

ba
rr

ie
r i

n 
sl

op
e 

B
ar

e 
so

il

G
or

e,
 re

pl
ac

e 
w

ith
 R

E
A

C
T 

9C
B

B
, n

ee
d 

to
 ta

pe
r 

ba
rr

ie
r 2

0:
1(

pr
op

os
ed

 ty
pe

 6
0 

&
 6

0 
M

od
) 

B
ar

e 
so

il
23

15
R

10
.5

75
S

B
 1

5 
at

 J
un

ct
io

n 
of

 S
R

-5
2 

A
sp

ha
lt 

C
on

cr
et

e

22
15

S
B

 O
ff 

to
 W

B
 &

 E
B

 R
ou

te
 8

G
or

e,
 o

n 
st

ru
ct

ur
e,

 re
pl

ac
e 

w
ith

 R
E

A
C

T 
9C

B
B

, 
ne

ed
 to

 ta
pe

r b
ar

rie
r 2

0:
1 

to
w

ar
ds

 C
B

B
P

or
tla

nd
 C

em
en

t C
on

cr
et

e

21
15

S
B

 O
ff 

to
 W

B
 8

/C
am

in
o 

D
el

 R
io

 
S

ou
th

G
or

e,
 re

pl
ac

e 
w

ith
 R

E
A

C
T 

9C
B

B
, n

ee
d 

to
 ta

pe
r 

ba
rr

ie
r 2

0:
1 

to
w

ar
ds

 C
B

B
 



25
54

0.
16

0R
-

0.
42

0R
 

S
B

 5
 to

 E
B

 5
4 

R
ep

la
ce

 M
B

G
R

 w
ith

 c
on

cr
et

e 
ba

rr
ie

r (
pr

op
os

ed
 

ty
pe

 6
0 

&
 7

36
), 

le
ft 

si
de

, c
on

cr
et

e 
ba

rr
ie

r m
ay

 
ne

ed
 to

 b
e 

on
 p

ile
s 

in
 s

om
e 

ar
ea

s 
(L

oc
 1

 fo
r E

A
 

28
43

01
)

26
56

8.
1

W
B

 O
ff 

ra
m

p 
to

 R
an

ch
o 

P
en

as
qu

ito
s 

B
lv

d
G

or
e,

 re
pl

ac
e 

w
ith

 R
E

A
C

T 
9C

B
B

, n
ee

d 
to

 ta
pe

r 
ba

rr
ie

r 2
0:

1(
pr

op
os

ed
 ty

pe
 6

0)
 to

w
ar

ds
 C

B
B

B
ar

e 
so

il

27
67

R
0.

40
2

S
B

 O
ff 

to
 W

B
 R

ou
te

 8
G

or
e,

 re
pl

ac
e 

w
ith

 R
E

A
C

T 
9C

B
B

, n
ee

d 
to

 ta
pe

r 
ba

rr
ie

r 2
0:

1 
to

w
ar

ds
 C

B
B

A
sp

ha
lt 

C
on

cr
et

e

28
75

15
.7

25
S

B
 o

ff 
to

 L
ey

te
 R

oa
d

R
ep

la
ce

 C
ra

sh
 C

us
hi

on
 w

ith
 S

M
A

R
T

A
sp

ha
lt 

C
on

cr
et

e 
&

 P
or

tla
nd

 
C

em
en

t C
on

cr
et

e
29

75
R

22
.0

94
N

B
 O

ff 
to

 N
at

io
na

l A
ve

 /S
B

 R
ou

te
 

5
R

ep
la

ce
 w

ith
 R

E
A

C
T 

9C
B

B
, n

ee
d 

to
 ta

pe
r 

ba
rr

ie
r 2

0:
1 

to
w

ar
ds

 C
B

B
, o

n 
st

ru
ct

ur
e

P
or

tla
nd

 C
em

en
t C

on
cr

et
e

30
75

R
22

.1
98

N
B

 O
ff 

ra
m

p 
to

 N
at

io
na

l A
ve

R
ep

la
ce

 w
ith

 R
E

A
C

T 
9C

B
B

, n
ee

d 
to

 ta
pe

r 
ba

rr
ie

r 2
0:

1 
to

w
ar

ds
 C

B
B

, o
n 

st
ru

ct
ur

e
P

or
tla

nd
 C

em
en

t C
on

cr
et

e

31
94

3.
12

7
E

B
 O

ff 
to

 N
B

 1
5

G
or

e,
 re

pl
ac

e 
w

ith
 R

E
A

C
T 

9C
B

B
, n

ee
d 

to
 ta

pe
r 

ba
rr

ie
r 2

0:
1 

(p
ro

po
se

d 
ty

pe
 6

0 
&

 6
0 

M
od

) 
to

w
ar

ds
 C

B
B

, r
em

ov
e 

ra
is

ed
 c

ur
b 

an
d 

gu
tte

r

B
ar

e 
so

il

32
94

4.
97

6
E

B
 O

ff 
ra

m
p 

to
 E

uc
lid

 A
ve

nu
e

G
or

e,
 re

pl
ac

e 
w

ith
 R

E
A

C
T 

9C
B

B
, n

ee
d 

to
 ta

pe
r 

ba
rr

ie
r 2

0:
1 

(p
ro

po
se

d 
ty

pe
 6

0)
 to

w
ar

ds
 C

B
B

, 
re

m
ov

e 
ra

is
ed

 c
ur

b 
an

d 
gu

tte
r

B
ar

e 
so

il

33
12

5
18

.6
17

N
B

 O
ff 

ra
m

p 
to

 A
m

ay
a 

D
riv

e/
Fl

et
ch

er
 P

kw
y

G
or

e,
 in

st
al

l R
E

A
C

T 
9C

B
B

 
P

or
tla

nd
 C

em
en

t C
on

cr
et

e

34
12

5
21

.8
55

N
B

 O
ff 

to
 W

B
 R

ou
te

 5
2

G
or

e,
 in

st
al

l R
E

A
C

T 
9C

B
B

, n
ee

d 
to

 ta
pe

r b
ar

rie
r 

20
:1

 (p
ro

po
se

d 
ty

pe
 6

0)
 to

w
ar

ds
 C

B
B

A
sp

ha
lt 

C
on

cr
et

e

35
16

3
0.

66
1

N
B

 O
ff 

to
 N

B
 5

R
ep

la
ce

 w
ith

 R
E

A
C

T 
9C

B
B

, n
ee

d 
to

 ta
pe

r 
ba

rr
ie

r 2
0:

1(
pr

op
os

ed
 ty

pe
 6

0)
  t

ow
ar

ds
 C

B
B

A
sp

ha
lt 

C
on

cr
et

e

36
16

3
0.

98
1

N
B

 O
n 

Fr
om

 N
B

 R
ou

te
 5

 / 
P

ar
k 

B
ou

le
va

rd
R

ep
la

ce
 e

xi
st

in
g 

da
m

ag
ed

/s
lo

pe
 c

on
cr

et
e 

ba
rr

ie
r w

ith
 T

yp
e 

60
 c

on
cr

et
e 

ba
rr

ie
r, 

le
ft 

si
de

37
16

3
9.

61
6

S
B

 O
ff 

to
 R

ou
te

 W
B

 5
2 

W
B

R
ep

la
ce

 w
ith

 R
E

A
C

T 
9C

B
B

, n
ee

d 
to

 ta
pe

r 
ba

rr
ie

r 2
0:

1 
to

w
ar

ds
 C

B
B

A
sp

ha
lt 

C
on

cr
et

e

38
80

5
28

.2
86

N
B

 O
ff 

to
 N

B
 5

6 
B

yp
as

s 
at

 
S

or
re

nt
o 

V
al

le
y 

U
nd

er
-c

ro
ss

in
g

R
ep

la
ce

 w
ith

 R
E

A
C

T 
9C

B
B

, n
ee

d 
to

 ta
pe

r 
ba

rr
ie

r 2
0:

1 
to

w
ar

ds
 C

B
B

 
A

sp
ha

lt 
C

on
cr

et
e



A
D

L 
P

rs
en

t a
nd

 in
vo

ke
s 

va
ria

nc
e,

 T
yp

e 
Z-

2 
m

at
er

ia
l t

o 
be

 d
is

po
se

d 
of

 a
t C

la
ss

 1
 la

nd
fil

l, 
$2

00
/C

y 
di

sp
os

al
 c

os
t

M
in

or
 d

is
tu

rb
an

ce
 0

7-
33

0 
ap

pl
ie

s



i . 

State of California 

Memorandum 

'ro:--· O.scar-Aguilax 
roJ ecfEngineer----~

District 11 · 
·Office ofDesign, MS#333 

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

Business, Transportation and Housing Ag~ncy 

Date:-lanuacy_J0,-2012 
Hie: n=::sn~5=R12768 

EA: 11-401404 
EFIS: 1100000531 

Subject:· Geotechnical Design Report for the Concrete Outer Separation Barrier at Location 1: from 
Southbound Interstate 5 to-Northbound Interstate 15 Connector. 

Pursuant to your requ~st, the Office of Geotechnical Df(sign• South 2 (OGDS2) has prepared this 
Geotechnicai Design Report (GDR) for the proposed 9oncrete 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 ofthe geotechnical· 
design. This report provides reqommendations and advisories for project design and construction. 

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

JeffTesar, C.E.G. 
Engineering Geologist 
O~ce of Geotechnical Design-South 2 

cc: EdHajj 
Mark Willian 
Art Padilla 

~r~ 
Brian Hinman, P.E. 
,Senior Transportation Engineer 

District Project Manager 
Geotechnical Services Corporate 
District Materials Engineer 
Office Chief, OGDS2 
It is the responsibility of the District Project Engineer 
and/or the Design Senior to include this document in 
the RE. Pending Files 
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·01/12/25 GDR for the Co11crete Outer Separation Barrier 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 apout the hinge of the steep (fonnector slope, pile foundations will 
be necessary for the proposed se aration barrier. The barrier on piles should be designed in 
ae --erdane-e-=with""eal:tralfs=-Stmcl:arcl=Ptan""'F .. Yfre=Y~·6~V~@gs-e~-=-~1re-et=B•1=9..-6]=wi:th<:mt=seurrcl.=waH;-------
These tecoi:hiiiendations are presented in detail within. thi$ report and may be used for project . , 
design and construction. · 

2.0 INTRODUCTION 

Pursuant to your request, the Caltrans Office of Geotechnipal 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 southb9und (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, a West to northwest facing'slope with an 
average inclination of approximately 2:i·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 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 bridges, graded slopes, btrried utilities, 
traffic sign structures, and drainage features. · 1 

• 

4.0 PHYSICAL S~TTING 

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 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

1 

coastline .. In addition, nearly 90% of 
the annual precipitation occurs between the month~ 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 mesa dissected by incised 
arroyos and valleys. The mesa has formed as an uplifted wa,ve 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 no;rth to west and southwest the SB I-5 
to NB I -15 connector descends on a steep ·gradient through a ramp embankment built within a 
valley formed by the Chollas Creek and its tributary: · 

' 

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

"Caltrans improves mobility across California" 
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. . . 

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. ; 

I I 
I 

There are no man-made or natural features that present an~ unusual engineering or construction 
clraHenge- -.--------

5.0 SITE INVESTIGATION 

The following subsections describe the investigation conduqted 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 of the I-805/SR-54lnterchange to 0.25 
Miles South of the I-805/SR-94Interchange" by JeffTesar, 2011. 

· 5.2 Exploration 

Two exploratory borings were conducted along the barri~r alignment. The soil borings were 
advanced into the ground up to a maximum depth of 6.0 f~et utilizing a hand auger with 3-mch 
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 So~l Description. The boring locations are shown on the attached project 
layout plan. I 

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 to some gravel. Tb.ls 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 deposits of silt, sand, and cobble-sized 
particles derived from bedrock sources that lie in or near the va:Ueys. These deposits intertongue 
with the Holocene Epoch slopewash that mantles ·the lower valley· slopes. The · slopewash 
deposits are· poorly consolidated surficial soils derived chiefly from nearby sources and 

. I 

decomposed bedrock. The slopewash is deposited along tl).e flanks of the lower valley slopes by 
the interaction of gravity and water(Kennedy and Tan, 1977.) . 

7.0 GEOTECHNICAL CONSIDERATIONS 

The following subsections describe geotechnical charac,eristics of the project site that may 
influence design. · 

... i:-· 
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I 

7.1 Subsurface Soil Conditions 

The alignment of the proposed concrete outer separation. barrier is underlain .by fill materials 
consist~ng of sands and gravels. The apparent density of this fill was estimated to be niedium 
dens-e. Baseu"'t:m==a=review=e:Fge-eterg-r&m:aps"lhis=:l.ii:H"'.is"ffi~"'UUTderclain.•'ey-=the"'ftai:We==aHuvial=arrd 
slopewash soils. . ' · 

I 

7.2 Groundwater 
• I 

' 

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

7.3 Erosion 

No evidence of excessive erosion was observed on the faqe of the existing slope. However, if 
construction operations related to this project adversely ·aff~ct the face of the existing slope, then 
appropriate erosion control measures should be applied to its affected sectio:hs. 

7.4 Seismic Hazards 

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

7.5 Slope Stability and Rockfall 
I 

This slope appears to be in good condition. No evidence or slope failure or distres_s 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. · · I 

7. 7 · Embankments r 

No ·significant embankment will be constructed as part oftl}e project. 

7.8 Volumetric Stability of Embankment and. Sub grade Materials 

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

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 i,s 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 

• 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 · 
replac~ment. For the Case 2 Pile Data Table (Sheet :815-8) an angle of internal friction 
( <!>) 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 affect~d by the construction activities relatyd to this project. 

9.3 Surface Drainage 

Concentrated surface water should not be allowed toi pond behind the concrete barrier. 
Concentrated runo:ff should not be directed to drain over the slope. Surface water should be 
contained by app!opriate drainage improveme~ts. 

9.4 Construction Advisories 

The contractor should anticipate moderately difficult exca~ationldrilling conditions as de~cribed 
in 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 firuil. 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 appropri~terecommendations. Any questions 
regarding the above recommendations should be directed to the attention of Jeff Tesar, at (858) 
467-2716. 

"Caltrans improves mobility acro~s California" 
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Table 1, Subsurface Soil Description 

- BORING LOCATION .. 
- -~0. SXtti:fiN S11:BS11:R'E.A:C.E-.=St>lJ::J..D.ES_eRJ::eTI.6N -
-

I 

' 

693+65 0-3.0': Poorly-graded. SAND (SP).: estimated medium dense; 
HA-11-001 "S4" Line. brown; moist; medium S,AND. . . 

3.0'-5.5': Poorly-graded SAND (SP): estimated medium dense; 
brown; moist; medium SAND; some fine GRAVEL; (F~LL). 

I 

. .-
-

695+30 0-6.0': Poorly-graded SAND (SP): estimated medium dense; 
:HA-11-002 "S4" Line brown; mo~st; medium ~AND; trace fine GRAVEL; (FILL) 
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State of California Business, Transportation and Housing Agency 

Memorandum 

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

Date: January 18, 2012 
File: ll-SD-5-R14.25/R14.43 
EA: 11-401404 
EFIS: 11 ()0000531 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
Geotechnical Services 

. i 
I 

Office. of Geote.chnical Design - South 2 

Subject: Geotechnical Design Report for the Concrete Outer Separation Barrier at Location 2: from 
Southbound Interstate 5 toBeardsly Avenue (Commercial Street). 

I 
I 

Pursuant to y~ur request, the Office of Geotechnical Design South 2 (OGDS2) has. prepared this 
Geotechnical Design Report (GDR) for the prop.osed Concr¢te Outer Separation Barrier at Location 2 
from Southbound Interstate 5 to Beardsly Avenue. (Comme~cial 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 advisor~es 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) 85~ 467-271.6 or (mobile) 858 945~0458. 

fe2~.-
'; Engineering Geologist 

Office of Geotechnical Design-South 2 
t 

cc: EdHajj 
Mark Willian · 

Brian Hinman, P .E. 
Senior Transportation Engineer 

' 'District ProjeCt Manager . . 
!Geotechnical Services Corporat~ 
iDistrict Materials Engineer 
!Office Chief, OGDS2 
1It is the responsibility ofthe District Project Engineer 
iand/or the Design Senior to include this document in 
:the R.E. Pending Files 

I 

"Caltrans improves mobility across Califo(nia" 
I 
I ,. 

·' 

l 
I 

I 
' 

' 
·I 
I 

L 

I 
I 

·~ 

. i 
' 

I 

I 
I 

! 
I 
' 

I_ 

I. 



.------------·---·-

01/12/12 GDR for the Concrete Outer Separation Barrier at Location 2 
I 

' 

i 

1.0 EXECUTIVE SUMMARY 

' 

Pursuant to the recommendations contained in this report pne 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 wil1 be constructed at about the hinge of 
the steep ramp slope, pile foundations will be necessary ftir the second section of the proposed 
.separation ·barrier. The parrier on piles should be designed :in accordance with Caltrans Standard· 
Plan Type 736 SV Case 2 (Sheet Bl5-6) without sound wall. Thes~ recommendations are 
presented .in detai~ within this report and may be used for project design and construction. 

2.0 INTRODUCTION 

Pursuant to your request, the Caltran~ Office of Geotechnical Design South 2 has provided this 
Geotechnicai 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. 'Ule 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 pr~posed barrier, a west facing slope with an average 
inclination of approximately 2:1 horizontal to vertical 1(H:V) bounds this shoulder. The 
maximum.height of this slope is approximately 51.0 feet. ·J:'his· slope is depicted in the attached 
Photos. · 

. 3.0 EXIST][NG FACILITIES. 
I 
I 

. I 

. I 
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 bridges, graded slopes, buried utilitie~,, traffic sign structures, ru;td 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 Oif 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% ofthe annual. 
precipitation occurs between the months of November an~ April. Therefore, the period from 
November through April is considered to be the rainy seaso~. 

The topography in the p:(oject 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~ medium steep gradient through a . 
ramp embanlanent built within a valley formed by the Cho111as Creek and its tributary. 

I 
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Natural drainage at the project location and in its vicinity occurs mainly through the arroyos. 
Runoff W8;ter and drainage water in developed areas flows toward, or is channeled to, these 
topographic features that <?a!JY it to Chollas Creek. Then, through Chollas Creek it is conveye4 
west to the San Diego Bay. · 

There are no x'uan.:.made or natural· features that present any unusual engineering or construction 
challenges. , 

5.0 SITE INVESTIGATION · 

Th~ following subsections describe the investigation condu9ted for this report. 

5.1 Pertinent Reports and Archives Review 
i 

The following reports were reviewed during the preparatiod of this report:· 

"Interstate 805 Soundwalls Unit 3, }rom 0.5 Miles South of the J-805/SR-541nterchange to 0.25· 
Miles South of the 1-805/SR-94 Interchange" by JeffTesar, !2011. 

! 

5.2 Exploration 

' 
Two exploratory borings were conducted along the barrif(r alignment. The soil borings wer~ 
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 bartiier 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 

I 

alluvial and slope wash native soils associated with the ~hollas Creek and its tributary. The 
alluvium consists mostly of poorly consolidated stream deposits of silt, sand, and cobble-sized 
particles derived from bedrock sources that lie in or near th~ valleys. These deposits intertongue 
with the Holocene Epoch slopewash that mantles the lower valley slopes. · The slopewash, 1 

deposits are poorly. consolidated ·Surficial soils derived chiefly from nearby sources and . 
decomposed bedrock. The slopewash is deposited along th~ flailk:s of the lower· valley slopes by 
the -interaction of gravity and water {Kennedy .and Tan, 1977 .) 
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7.0 GEOTECHNICAL CONSIDERATIONS 

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

7.1 · Subsurface Soil Conditions 

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

7.2 Groundwater 

The groundwater table is expected to be located at a significant depth relative to the proposed 
construction and consequently is not anticipated to impact ~e 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 * affected sections. · 

. . . 

7.4 Seismic Hazards 

;The proposed concret~ outer separation barrier.will not.be ap.versely 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 · 

Rockfall potential does .not exist on the project. 
,. 

7.6 Excavation Characteristics 

The soil that underlies the barrier alignment may be exc11vated utilizing stanqard heavy duty 
earth-moving and drilling equipment. The· presence of gravel ill 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. : : 

7. 7 Embankments 
I 

No significant embankment will be constructed as part ofthf project .. · 
: 

i 
I 
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7.8. Volumetric Stability of Embankment and Sub grade Materials 

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

7.9 Potential Geologic Hazards 

No significant geologic hazards were identified within the project area. 

8.0 HAZARDOUS WASTE POTENTIAL . 
I 

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

I 

9.0 RECOM:MENDATIONS AND ADVISORIES 

9.1 Concrete Barriers 

• From Station 1216+91.17("01" Line) to Station 1220+25 ("01" Line) Caltrans Standard 
Plan Concrete Barrier. Type 60 (Sheet A76B) is recoinmended for the section of the 
proposed concrete barrier replacement. 

•· From Station 1220+25 ("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 replacemen.t,. For 
the Case 2 Pile Data Table (Sheet B1S-8) an angle of internal friction (<I>) of30 degrees 
should be utilized. 

9.2 Erosion Control 

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

t· 

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 Construction Advisories 1 

I • 

The contractor should anticipate moderate difficult excavatlon/drilling conditions as described in 
section 7.6. 
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01/18/12 
GDR for the Concrete Outer Separation Barrier at Location 2 

10.0 DIFFERING SITE CONDITIONS 

The recoi:nmendations contained in this report a,re based· on specific project. information 
regarding structure. type and location that have been pr9vided by District 11 Design. If any 
conceptual changes are made during final project design' or if site conditions are encountered 

I • 

during construction that ar~ believed to differ from those conveyed in this report, staff from 
OGDS2 should rev~ew 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 ofth/Southern San Diego Metropolitan· 
Area, California." California Division of Mines an~ Geology, Map Sheet 29, 1977. 

. ' 

2. "Interstate 805.Soundwalls Unit 3, from 0.5 MileS: South of the I-805/SR-54 Interchange 
to 0.25 Miles South of the I-805/SR-94 Interchange" by JeffTesar, 2011. 

! 
., i 

3. State of California, Department of Transportation, Standard Plans, 2010 .. 

ATTACHEMENTS. 

1 .. Project Location Layout 

. ' 
2. Layout L-2 (Location 2) 

3 .. Table 1, Subsurface Soil Description· 

· 4. Photos 

• I· 
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Table 1, Subsurface Soil Description 

BORING 
NO. 

HA-11-001 

HA-11-002 

.. 

·' 

; . 

. . . 

; 

;. 

LOCATION 
STATION 

' 

1221+00 
"01" Line 

1223+80 
"01" Line 

. . 

I· 

·SUBSURFACE SOIL DESCRIPTION 

0-3.0': Poorly-graded SAND (SP): estimated meditim dense; 
brown; moist; fine SAND; trace fine GRAVEL; trace coarse 

i SAND (FILL). 
3.0'-6.0': Poorly-graded SAND (SP): estimated medium dense; 
brown; moist; medium SAND; few fine GRAVEL; trace coarse 
SAND (FILL) 

! 

I· 

i 

0-4.0': Poorly-graded S~ND (SP): estimated medium dense; 
brown; moist; ·fme. S~; trace fme· GRAVEL; ~ace coarse 
SAND (FILL). I 

4.0'-6.0': Poorly-gr~ded ,SAND (SP): estimated medium dense; 
brown; moist; fme SAND; some GRAVEL; (FILL) 

I 

I 
I 
I 

I 
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State of California·_ 1 Business, Transportation and Housing Agency 

Me-morandum 

To: . Oscar Aguilar . 
Project Engineer 
District 11 
Office ofDesign, MS#333 

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

I 

! 

Date: February 14,2012 
Fiie: ll-SD-5-R72.18 
EA: 11-401404 
EFIS: 1100000531 

Subject: Geotechnical Design Repo~ for the Concrete Outer Sepadtiori. Barrier at Location 8: on the 
Cristianitos Road to Southbound Interstate 5 Onramp. I 

' . [ 

Pursuant to your request, the Office of Geotechnical Design South 2 (OQDS2) has prepared this · 
Geotechnical Design Report (GDR) for the proposed Concrete Outer Separation Barrier at Location 8 
on the Cristianitos Road to Southbound Inters~ate 5 on ramp. This .report defmes the geotechnical 
conditions as evaluated from field data and use_d in the de'/elopment of the geotechnical design. This 
report provides recommendatio!J-S and advisories forpt:oje~t design and constn~ctio:t?-. _ 

OGDS2 staff is available for furtherassistance on this proj:ect. Ifyouhave additional questions or 
require clarification plt~ase contact Jeff Tesar at (office) 85:8 467-2716 or (mobile) 858 945-0458." 

• • I 

·(7, /ei;,r; 
JeffTesar~ C.E:G. 
Engineering Geologist 
Office of Geotechnical Design-South 2 

cc: Ed Hajj 
Mark Willian 
Art Padilla 

I Brian Hinman, P.E. 
Senior Transportation Engineer 

i District Project Manager 
1 

Geotechnical Services Corporate 
; District Materials Engineer 

Office Chief, OGDS2 
· It is the responsibility of the District ProjectEngineer 
: 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 

! 
Pursuant to the recommendations contained in this report the proposed concrete outer separation. 
balTier may be constructed pursuant to Caltrans Standard PJan Concrete Banier Type 60. These 
recommendations are presented in detail within this report and may be used for project design 
and construction. 1 

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 arid construction. The proposed project 

. I 

involves construction of a concrete outer separation bamer on the Cristianitos Road to 
southbound (SB) Interstate 5 (I-5) on ramp. The propos¢d hamer 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 banier, a west facing slope with an average inclination of 
approximately 2: 1 horizontal to vertical (H:V) bounds thi$ shoulqer. From south to north the 

-slope ranges in height from approximately 15 feet to 8 feet i This slope is depicted in the attached 
photos. · · 

3.0 EXISTING FACILITIES. 

The Cristianitos Road to SB I -15 on ranip 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, bwied utilities, traffic sign st.Luctures, _and drainage features. . _ .. . _ 

4.0 PHYSICAL SETTING 

The climate in this area is considered semi-arid. Precipitation records available 'from the Marine 
Corps Base Camp Pendleton Weather Station indicate ·that average rainfall at the station that is 
located approximately 2.0 miles inland from the Pacific Cqast 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. !n addition, nearly 90% of the annual 
precipitation occurs between the months of November and April. Therefore, the period from 
Nove~ber through April is considered to be the rainy $easo:q.. · 

The topography in the project area is characterized by a broad, flat coastal plain. This plain was 
formed· as an uplifted wave cut marine terrace. Subsequent erosion has formed arroyos and 
vall~ys 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 a ~ld gradient on a ramp 
embankment. 

Natural drainage at the project location and in its vicinity oc~uts mainly through the anoyos. 
Rlmoff water and drainage water flows toward, or is chru.meled to, these topographic features that 
carry it west to the Pacific Ocean. h1 addition, to the south of the southern limits.ofthe project 
San Mateo Creek serves as a m~jor drainage feature for the project area. 

I 
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02/14/12 
GDR for the Concrete Outer Separat,ion Barrier at Location 8 

There are no man-made or natural features that present l;llly tmusual engineering or construction 
challenges. . 

5.0 SITE INVESTIGATION 

The follo"?ting subsections describe the jnvestigatio:q. conducted for this report. 

i 

5.1 Pertinent Reports and Archives Review '. 

The following reports were reviewed during the preparation; of this ~eport: 
I 

"Retaini"11g Wall Within the Northbound and Southbound InterstateS, Aliso Creek Safety 
Roadside Rest Areas Near Oceanside, San Diego County, California" by Richard Rusnak, 2010. 

5.2 Exploration 
i 

Three e~ploratory borings were conducted along the harrier alignment. The soil borings were . 
advanced· into the ground up ~o a maximum depth of7.0 feyt 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 we~e ·estimated from the response of the 
auger to the drilling effort. · Borings were drilled approx}mately three feet to the we~t of the 
western edge of the existing shoulder. Descriptions of the subsurface soils encountered at boring 
locations .are presented .in the attached Table 1, Suh~utface Soil Description. The boring 
locations are shown on the attached project layout plan. 

6.0 GEOLOGY 

The proposed harrier is underlain by fill materials derived from local cuts during the construCtion 
of the freeway. Fill materials predominately consist of sands with trace to some gravel. The 
approximately 50 feet long 1iorthern section of the proposed barrier is underlain by native silty 
clay with trace gravel. · 

Fill D;laterials are _underlain by Pleistocene epoch marine deposits and marine terrace deposits. 
Soils belonging 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 tmderlain by alluvium associated with the Mateo Creek channel. Alluvium 
consists of decomposed granite (sands) interbedded with p~at and lagoonal sediments (silts and· 
sands) (Santa Ana Map Sheet, 1966.) · 

7.0 GEOTECHNICAL CONSIDERATIONS 

The following subsections describe geotechnical charact~ristics of the project site that may 
influence design. i 
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02/14/12 
GDR for the Concrete Outer Separation BarJ!ier at Location 8 

7.1 Subsurface Soil Conditions 

The alignment of the proposed concrete outer separation: barrier is underlain by fill materials 
. consisting of sands with trace to some gravel. The apparent density of this fill was estimated to 

be medium dense. Based on a review of geologic _maps thi~ 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. 1he 
apparent consistency of these clays WaS estimated to be medium stiff. 

7.2. Groundwater 

The groundwater table is expected to be located at a significant depth relative to the proposed 
construction and consequently is not anticipated to impact the proje~t.. 

7.3 Erosion 

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

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

• i . 

7.4 Seismic Ha2:ards 
I 

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

7.5 Slope Stability and Rockfall 

This slope appears to be in good condition. No evidence ()f slope failure or distress was found 
during the subsurface exploration phase of this project. · 

Rockfali potential does not exist on the project. 

7.6 Excavation Characteristics 

I 
I' 

The. s<;>il that linderlies the barrier alignment may be excavated utilizing standard he~vy 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. 

7.7 Embankments 

No significant embankment will. be constructed as part of the project. 
I 
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02/14/12 
GDR for the Concrete Outer Separation ~arrier at ~ocation 8 

7.8 Volumetric Stability of Embankment and Sub ~raae Materials 

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

7.9 Potential Geologic Hazards 

No significant geologic hazards were identified within the project area. 
. I 

8.0 · HAZARDOUS WASTE POTENTIAL 
I 

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 

• Alof!,g the entire alignment of the of the proposed concrete barrier replacement Cal trans 
Standard Plan Concrete Barrier Type.60 (Sheet A76,B) is recommended. 

I . 

9.2 Erosion Control 
I 

r 
. . I • 

Appropriate er~sion control measures should be implemented to protect the newly graded slope 
face. 

9.3 Surface Drainage 

Concentrated suiface 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 Construction Advisories 

The contractor should anticipate moderate difficult excavation/drilling conditions as described in 
section 7.6. · I . 

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 fu1al project design or if site conditions· are encountered 
during construction that are believed to differ from those conveyed in this report, staff from 
OGDS? should review the project to provide appropriate recommendations. 

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

Any questions regarding the above recommendations should be directed to the attention of Jeff 
Tesar; at (858) 467-2716. 

·REFERENCES 

1. Geologic Map of California, , Santa Ana Sheet, Cal~fornia Division of Mines and 
• I 

Geology, 1966. · _ · • · 

2. "Retaining Wall Within the Northbound and Southbound jnterstate5, Aliso Creek Safety 
·Roadside Rest Ares Near Oceanside, San Diego County, California" by Richard Rusnak, 
2010 .. 

3. State of California, Department ofTransportation, Standard Plans, 2010. 
• • i 

ATTACHEMENTS 

1. Project. Location Layout 

2. Layout L-8 (Location 8) . 

. 3. Table 1, Subsurface Soil Description 

4. Photos 
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Table 1, Subsurface Soil Description 

BORING LOCATION 
NO. STATION 

3835+:35 
HA-11-001 "ROUTES" Line 

3839+40 
HA-11-002 "11SD5AR2" 

Line 

3843+45 
HA-11-003 "11SD5AR2" 

Line 

SUBSURFACE SOIL DESCRIPTION 

0-4.0': Poorly-graded SAND (SP): est~mated medium dense; 
brown; moist; medium SAND; trace fine GRAVEL. 
4.0'-7.0': Poorly-graded,S.AND (SP): estimated medium dense; 
gray; moist; medium S~D; some fine GRAVEL. 

· 0-4.0': Poorly-graded SAND (SP): estimatedmedium·dense; 
brown; moist; fine ~AND. 
4.0' -7 .0': Poorly-graded SAND (SP): estimated medium dense; 
brown; moist; fine SAND; tra~e GRAVEL. . -

i 

' 0 

0-3.0': Silty CLAY; estimated soft to medium stiff; gray; moist; 
plastic; trace fine GRAVEL. 
0.3' -7.0': Silty CLAY; 'estimated medium stiff; gray; moist; 
plastic. 

• I 
! 

'I 

i 
. I 

.. . . . . . . . 

'-------,----'------.---------~- --,--------'------------

I 
I 

.! 

!
l 
I 

I 



i ~ 

~~~ ~ ~ 

I~ 

~ ~ - ~ 
~ "' 
~ ~ 
~ ~ 

INDEX OF PLANS 'l STATE OF CALIFORNIA 

DEPARTMENT OF TRANSPORTATION 

PROJECT PLANS FOR CONSTRUCTION ON 
STATE HIGHWAY 

liN SAN DIEGO; COUNTY AT VARIOUS LOCATIONS 

OHANQE 
COUNTY 

TO BE SUPPLEMENTED BY STANCARC PLANS OATE[l MAY 2006 

R/VER8/DE 
COUNTY I 

:· -· . . . I 
LQCATIQ;N 8_~ 

THE CONTRACT<lR SHAI.L POSSESS THE Ct.ASS !OR CLASSES) 
OF L[CENSE AS SPECIFIED rN THE 11 HOnCE. TO BIDDERS." 

P4CJFIC 
OCEAN 

SAN DIEGO 

....... 

TQ 
~lmperJol 
{~CO<Jnty-

NO SCALE 

BORDER LAST REVISED 71212010 I CAL TRANS WEB SITE IS• HTTP//YMW,OOT.CA,COV/ RELII";~VI!jNB~~g~a;SC:..\LE ~ 1 7 ~ US!RNA.UIII: ., 4\211:53t 
C<iM PILE •) 110000013\CO(IO\,IIgn 

. c 

LOCATION MAP 

'• 

.r; 

f'LAHSII'f'f!OV,I.I..D,\1[ 

fJf!!J{ flirtJ!UJ1~rsg, 
Ct1MI'U7CHaS IJF' S~.AMe/J a~>~a tv' Till$ N.AN ~1'. 

11-401404 
1100000531 

.~ 
I 
t 
t 
I 

I 

I 
- -- . -· .. -__ _j 



I . 
I 

NOTES: 

1. FOR ACCURATE RIGHT OF WAY AND 
ACCESS DATA, CONTACT RIGHT OF WAY 
ENGINEERING AT DISTRICT OFFICE. 

2. EXISTING UTILITY FACILITIES HAVE NOT 
BEEN PLOTED ON THESE PLANS SHEETS, 

' ·," 
''. 

', ., R/W 

", 

'-. 

·-·P••• 

-l 

86.9 

RELATIVE BC.._ 
IS IN INCHES 

~ni\.R SCALE 0 1 2 -
I_ 1 1 t __ 1 1 

s;--_/ 
. .r 

PROJECT NUMBER & PHASE 

---

LAYOUT 
!LOCATION 8) 

L-7 
--l:L':::..i 



,. 
1------------·---~-----·-·----· 

I 

I 
I 
i 

I 
I 
I 

i 
I. 

I 
I 
! 

i 
l 

l 
! 

I 
; 

' ; 
1 
l· 
i· 
i 
; 

I ., 
I 

I 



I .. -

J~- . 
l . 

1

1 

~ 
. I .. 

I 
I I 

! 

i 
I 

I 

i 
! 
j . 

i 
; 
l . 

i ! __ _ 



,-----------------·-····-·--······- ---·-----·· --·-- ---·. 
I 

I 
I 
i . I 

I 
, I 

I I 

I· 
I 

~-

I 

I 
I 

I 
I 

! 
i 

I 
! 
I 
I 
! 

! 
t . 

. i 
i 

---··-----·· 



- ....-:..--·"-"- - ~----·:. ··- -········ --- ........... -· -·--·-· ------~-- -----·- ·---------·'-·--·--'-·----- -- --· ···-·---·-··--'--··- ·--· -·-- -·-. -·-· ....... ------- -·-· ---- ·"--·--- ·- ·-- --·· •.. ..:. ------ ·-

State of California 

Memorandum 

To: Oscar Aguilar 
. Project Engineer 

District 11 
Office ofDesign~ MS#333 

· ·From: DEPARTMENT OF TRANSPORTATION 
i . DIVISION OF ENGINEERING SERVICES 

Geotechnical Services 
Office of Geotechnical Des~gn - South 2 

Business, Transportation and Housing Agency 

Date: January 12, 2012 
File: 11-SD-.15.-2.37 
EA: 11-401404 
EFIS: 1100000531 

Subject: Geoteclmical Design Report for the Concrete Outer Separation Barrier at Location 20: from 
.Southbound Interstate 15 to Westbound State Route 94 Connector. 

Pursuant to your request, the Office of Geotechnical Design South 2 (OGDS2) has prepared this 
Ge,oteclmical Design Report (GDR) for the proposed Concrete Outer Separation Barrier at 
Location 20 from Southbound Interstate 15 to Westbound State Route 94 Connector. This report 

. defines the geoteclmical conditions as evaluated· from field data and used in the development of 
the geoteclmical design. This report provides recommendations and advisories for project design 
and construction .. 

··? OGDS2 staff is availab~~ for further assistance on this project. If you have additional questions or 
require clarification please contact JeffTesar at (office) 858 ~67-2716 or (mobile) 858_945--0458. 

t/.ksbr:· 
JeffTesar, C.E.G. 
Engineering Geologis\ 
Office of Geotechnical Design-South 2 

cc: EdHajj 
Mark Willian · 

12 - ~/' . 
-~/7~ 

Brian Hinman, P.E. 
Senior Transportation Engineer 

~ 

District Project Manager 
' . Geotc;cJmicai·Services Corporate 

. District Materials Engineer 

Office Chief, OGDS2 
It is the responsibility of the District Project 
Engineer and/or the Design Senior to include this 
document in theRE. Pending Files 
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GDR for the Concrete Outer Separation Barrier at Location 20 
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LO 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 embanlanent 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 locate4 west of the edge of the 
western shoulder. To the west-ofthe proposed barrier, from about Station 201+00 ("NW" Line) 
through northern limit of tbis barrier alignment, a tribhtary to Chollas Creek parallels this· 
coimector. The west facing bank of the creek· was found to be inclined with an average · 
inclination of approximately 1.5:1 horizontal to vertical qt: V) (the inclination of this slope was 
found to range from near verti<;:al to 1.5:1 H:V). The height 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. 
":~ .. ,. 

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

4.0 PHYSICAL SETTING 
li 

The climate ·in tbis area is considered semi-arid. Precipitation records available from the 
National Weather Service indicate that average rainfall at the Mifa:mar·Naval Air Station that is 
lopated 7.5 miles inland froJTI the Pacific Coast (elevation of 475 feet), and about nine miles to 
tli-~ north of the project li~ts, is 11 inches per year;j In, general, at the projecit area and in its 
vipinity, annual rainfall incr~ases with distance from the coastline. In addition, nearly 90% of the 
~ual precipitation occurs ~~e~een -t:he months of N?~e~ber and April. Therefore, the period 
frpm November through Apfllis considered to be the ramy season. 

1 ! : ~ 

~e topography in the proje~t area is characterized by a broad,-flat mesa dissected by incised 
arroyos and valleys. The m~sa has formed as an uplifted, wave cut marine terrace. Subsequent 
e¥sion has formed the arro~os and valleys. The project she lies near the head ofiPueblo Lands 
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Canyon. From north to south I-15 descends on a mild gradient 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 Diego Bay. 

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

5.0 SITE INVESTIGATION 

'fhe following sub~ections describe 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 ofthe 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 borings were conducted along the hamer 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 estimated :fro:rJ;l the response of the auger to the drilling . 
effort. Borings were drilled approximately two feet to th~ west of the existing guard rail barrier. 
Descriptions of the subsurface soils encountered at boring locations are presented in the attached 
Table.l, Subsurface Soil Description. The boring locations are shown on the attached project 
layout plans. t· 

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 

'n.ative soils belonging to the S~ Diego Formation, Sandstone Part. The San Diego Formation, 
Sandstone Part is a fine to medlum grained sandstone that typically is yellowish brown, poorly 
indurated, and locally cemented with limy cement. This f9rmation is characteristicaily 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 soils is estimated 
to be at about an elevation of the existing creek bed. 
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7.0 GEOTECHNICAL CONSIDERATIONS 

The following subsections describe geotechnical characteristics_ of the project site that may 
influence design. '· 

7.1 Subsurface Soil Conditions 

· 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 
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 approx.irn,ately of 15% cobbles (by weight). ' 

7.2 Groundwater 

The groundwater tabie is expected to exist at about the elevation of the existing creek bed that 
bounds the proposed barrier to the west. During the s11;bsurface 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 following seasonal changes in the water 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 propos~d concrete outer separation barrier will not be1 adversely impacted by seismic events. 

7.5 Slope Stability and Rockfall ., 
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 this project. 

Rockfall potential does not exist on the project. 

7.6 Excavation Characteristics · 

The soil that underlies the barrier alignment may be e~cavated 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 encountered. 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 o.f concrete utilized for 
the pile fo~dation 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 -expap_sive or collapsible soils were not identified 
within the project limits. 

7.9 Potential Geologic Hazards 

No significant geologic hazards were identified within the project area. 

8.0 HAZARDOUS WASTE POTENTIAL 

A haz&rdous waste she 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 

. • Cal trans Standard Plan Concrete Barrier Type. 60 (Sheet A 7 6B) is recommended for thiee 
section of the proposed concrete barrier replacement: one from Station 196+44 ("NW" . . 

Line) to Station200+60 ("NW" Line), second from Station 130+65 ("11-SD-15" Line) to 
Station 133+25 ("11-SD-15' Line), and third from Station 140+72 ('11-SD-15" Lirie) to 
141+58.8 ("11-SD-15" Line). 

• For the remaining two pontions a barrier on a pile foundation per Caltrans Standar<il Plan 
for Sound Wall on Type?36 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>) of30 degrees should be utilized. 

9.2 Erosi_on Control 

Appropriate erosion COfl:trol meas1lfes should be implemented to protect the newly graded slope 
face. 

"Caltrans improves mobility across California" 
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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 oveF the slope. Surface water should be 
COntained by appropriate drainage improvementS. · I 

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 
elevation could impactthe pile 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 pro,vided 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 Geo~ogy, Map Sheet 29, 1977. 

2. "Interstate 805 Soundwalls Unit 3, from 0.5 Miles South of the I-805/SR-54 Interchange 
to 0.25 Miles South of the I-805/SR-94 Interchange" by JeffTesar, 2~11. 

3. State of California, Department of Transportation, Standard Plans, 2010. 
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ATTACHEMENTS 

1. Project Location Layout 

. 2. Layouts L-15 and L-16 (Location 20) 

3. Table 1, Subsurface Soil Description 

4. Photos 

"Caltrans Improves mobility across California" 



Table 1, Subsurface Soil Description . 

BORING LOCATION 
NO .. STATION SUBSURFACE SOIL DESCRIPTION 

~ 204+60 0-4.0: Poorly-graded SJ\ND with GRAVEL (SP): estimated 
HA-11-001 "NW" Line medium dense; brown; moist; mediuni SAND; coarse to fine 

GRAVEL; little COBBLES (FILL). 

133+40 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; c?arse to 

fine GRAVEL; little COBBLES (FILL). 

136+75 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': Poorly-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 Business, Transportation and 'Housing Agency 

Memorandum 

To: Oscar Aguilar 
Project Engineer 
District 11 
O~ce of Design, MS#333 

Date: January 9, 2012 
File: 11-SD-52-10.57/10.85 
EA: 11-401404 
EFIS: 1100000531 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF E~GINEERING SERVICES 
Geotechnical Services 
Office of Geotechnical Design - South 2 

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

Puduant 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 . .. 
L6cation.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 recommendations and adVisories for project design · 
and construction. · · 

QG,PS2 staff is available for .fprther assistance on this p~oj ect. If you .have additional questions or 
r~quire clarification please contact JeffTesar at (office) 858 467-2716 or (mobile) 858 945-0458. 

h~#~ 
··Jeff Tesar, .C.E.G. Brian Hjnman, P .E. 

Engineering Geologist . · 
Office of Geoteclrrftcaf Design-South 2 

Senior Transporta~on Engineer 

.. 

. 
cc: Ed Hajj ~; 

Mark Willian 
Art Padilla 

District Project Manager 
Geotechnical Services Corporate 
District Materials_Engineer 
Office Chief, OGDS2 
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 Cal trans 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 solmd wall. These recommendations are 
presented in detail within this report and may be used for project design and cOnstruction. · I· 

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 to 1.75:1 H:V). The maximum height of this slope was estimated to be about 55 feet. This 
slope is depicted in the attached Photos. . . 

3.0 EXISTING FACll.;ITIES. 

The WB SR~52 to NB 1~15. Connector is one and two lanes-ramp connecting SR-52 with I-15 in 
San Diego, Califonria. Existing facilities in the project area include bridges, graded slopes,~ .. 
buried utilities, traffic signs structures, and dnrlmige feature~. 

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 iriland from the Pacific Coast (elevation of 475 feet), and about three miles to 
the north of the project)imits, is 11 inches per year .. In general, at the project area and in its 
vicinity, annual rainfall increases with distance froin the coastline. In addition, nearly 90% of the 
annual precipitation occurs between the months of November and.April. Therefore, the pe~iod 
from November through April is considered to be the rainy season. c 

. The topogfaphy in the project area is.characterized by a broad, flat mesa dissected by incised 
arroyos an~ valleys. The.mesa has fornied as an uplifted wave cut marine· terrace. Subsequent 
erosion has formed· the arroyos and valleys. The projectsite lies near the head ofMurphy1 
Canyon. From south to north I~ 15 ascends on a mild gradient within Murphy Canyon ·and:tops 
out. on Kearny Mesa just north of the I-15/SR-52 interchange. · 

.. 
: . . 
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Natural drainage at the project location and in its vicinity occurs mainly through the arroyos. 
Runoff w~ter and drainage water in developed areas :flows toward, or is channeled to, these 
topographic features that carry it to Murphy Canyon. ill turn, drainage within Murphy Canyo!l 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 engineering or construction 
challenges. 

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 preparation of this report: 

"foundation Recommendations for the South Connector Overcrossing (E52/Nl5)" by Lisa 
Alviso, 1985. 

·• · 5.2 ·Exploration 

Three exploratory borings were conducted along the barri~r alignnl.ent. The soil borings were. 
advanced into the ground up tp a maximum depth. of 5.0 feet utilizing a hand auger with J:..inch 
dia.nleter bit. Soil cuttings were visually classified in the field~ No laboratory testing of soils was 
conducted. f,..pparent density of soils was estimated from the response of the auger to the. drilling · 
effort, Borings were drilled approxim,ately two feet to the east of the existing guard rail barrier. 

•iif Descriptions of the sul].surface soils encounteredJtt boring locations are pre~ented in the attached 
Table 1, Subsurface Soil Description. The boring loc&tions are shown on the attached project 
layout plan .. 

6.0 GEOLOGY 

The proposed barrier is tinderlain by fill materials derived from local cuts during the construction 
of the freeway. Fill materials consist o:fi•gravely 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. th~ 20 percent of the unit (Kennedy and Peterson, 1975) 
,; 

:! 

7.0 GEOT:FtCHNICAL CONSIDERATIONS . · ·1 
i 

The followin~ subsections describe g~otechnical characteristics." of the project site that :may 
influence desi~. 
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7.1 Subsurface Soil Conditions 

The alignment of th,e proposed concrete outer separation barrier is underlain by fill materials 
consisting of sands, gravels ai:J.d 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 :p.ative 
Stadium Conglomerate Formation. At the face of the existing slope numerous cobbles were 
found to crop out. Based on that observation, it is estimated that fill materials consists 
approximately o:f25% cobbles (by weight). 

II · 

7.2 Groundwater 

The groundwater table is located at a significant depth relative to the proposed· construction and 
consequently is not anticipated to impact the project. 

7.3 Erosion 

No evidence of excessive.erosion.~s observed on the face of the existing slope. Howev~r, if. 
construction operations related to this project adversely affect the face of the existing slope, then 
appropriate erosion control measures should be applied ~o its affected sections. 

7.4 Seismic Hazards 

The proposed concrete outc;:r separation barrier will not be adversely irp.pacted by seismic events. 

7.5 Slope Stability and Rockfall 

This slope appears to be i~ good condition. No evidence of slope failure or distress was found l. 

during subsurface exploration pha!)e of this project. 

Rockfall potential does not exist on the project. 

7.6 Excavation Characteristics 

The soil that underlies the barnier alignment may be excavated utilizing standard heavy duty 
earth-moving and drilling equipment. Locally, within the Stadium Conglomerate indurated or 
ce.mented zones are expected to be encountered. The 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 significant embankment_will be constructed as part of the project. 

"Caltrans improves mobility across California" 
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7.8 · Volumetric Stability ofEni:bankment and Sub grade Materials 

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

7.9 Potential Geologic Hazards 

No significant geologic hazards were identified within the project area. 
I· ,. 

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 

• 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" Line), and second from Station 423+96 ("R-6" Line) to 

· Station 426+10 ("R-6' Line). 

• Forthe.reinaining portions a barrier on~ pile foundation per Caltrans Standard Plan for 
Sound Wal(on Type 736 SV (Sheet Bl5-6) Case 2 but without the sound wall is 
recommended of the proposed barrier replacement,. For the Case 2 Pile Data Table 

· (Sheet B 15-8) an angle of internal fi:iction ( Q)) of 30 degrees should be utiliz~d. 

9~2 Erosion Control 

Appropriate erosion control measures should be implemented 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 ewer the slope. Surface water should be 
contained by appropriate drainage improvements. · ·· ( 

9.4 Construction Advisories 

The contractor should anticipate difficult excavation/drilling conditions as described in section 
7.5. 

j c 

I· 
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10.0 .DIFFERING SITE CONDITIONS 

The ·recommendations contained in tills report are based on speCific· project information 
·regarding stmcture type and location that have been provided by District 11 Design. If any 
conceptual changes are made duri:l,1g final project design or if site conditions are encountered 
during constmction that are ·believed to differ from those conveyed in this report, staff from 
OGDS2 should review the project to P,rovide appropriate recoriunendations. Any questions 
regarding the above recommendations sh~uld be directed! to the attention of Jeff Tesar, at (858) l· 
467-2716. 

REFERENCES 

1. Michael Kennedy and Gary Peterson: "Geology of the San Diego Metropolitan Area, 
California, La Mesa Quadrangle." California Division of Mines and Geology, Bulletin 

. 200, 1975. . 

2, .'"Foundation Recommendations for the South Connector Overcrossing (E52/Nl5)" by 
Lisa Alviso, 1985. 

3; State of California; Department of Transportation, Standard Plans, 201 0. 
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ATTACHEMENTS 

1. Project Location Layout 

2.
1
, LayoutsL-~9 (Location24) 

3. Table 1, Subsurface Soil Description 

4. Photos 
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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, Transportation and:Housjng Agency 

Date: February 29,2012 
File: ll~SD~54-RO.l6/R0.42 · 
EA: 11-401404 
EFIS: 1100000531 

Subject: Geotechriical Design Report for the Concrete Outer Separation Barrier at Location 25: from 
Southbonnd Interstate 5 to Eastbonnd 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 Outer Separation Barrier at I,ocation 
25 from Southbound Interstate 5 to Eastbonnd State Route 54 Connector. This report defmes the 
geotechnical conditions as evaluated from field data and used in the development of the geotechnical 
design. This report provides recommendations and advisorie~ 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. 

( ·. . 

JeffTesar, C.E.G. 
Engineering Geologist 
Office of Geotechnical Design:-South 2 =a /esi;f7 

cc: EdHajj 
Mark Willian· 
Art Padilla 

Abbas Abghari 
District Construction R.E. Pending Fil~ 

Brian Hinman, P .E. 
· Senior Transportation Engineer 

., 
istrict Project Manager 
eotechnical Services Corporate 
istrict"Materials Engineer 
ffice Chief, OGDS2 

and/or the Design Senior to inclucl.e this document 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 fotmdations will be necessary for the second section of the proposed 
separation barrier. The barrier on piles should be designed in accordapce 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 (A C) 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 design 
an.d construction, 

2.0 INTRODUCTION 

Pursuant to yolir 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 eastbotmd (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 shoulqer. 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 sho~der. The 
maximum height of this slqpe 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 Cil:)i, California. Existing facilities ·in the proJect area include bridges, graded slopes, 
buried utilities, traffic si~ 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 P~cific 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 botmded by mesas, and to the west it 
is bound~d by the San Diego Bay. Mesas that bound this plain have formed as ari uplifteq wave 
cut marine terrace. Subsequently, erosion by the Sweetwater River has dissected this terrace 
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GDR for the Concrete Outer Separation Barrier at Location 25 

creating both.mesas and the alluvial plain. From north to southeast and east the SB I-5 to EB 
SR -54 connector descends on a medimn steep gradient through a :tamp ·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 ml:!ll-made or natural features that present any unusual engineering or construction 
challenges. 

5.0 SITE INVESTIGATION 

The following subsections describe the investigation cond:ucted for this report. 

5~1 Pertinent Reports and Archives Review 

The following report was 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 ofthe I-805/SR-94 Interchange" by JeffTesar, 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 edg~ of the shoulder or 
existing guard rail bariier. 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 delived 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 surficiat soils derived chiefly from ·nearby sources and 
decomposed bedrock (Ke1medy and Tan, 1977.) 
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GDR for the Concrete Outer Separation Barrier at Location 25 

7.0 GEOTECHNICAL CONSIDERATIONS 

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

7.1 Subsurface Soil Conditions 

Th~ alignment o.f the proposed concrete outer separation barrier is underlain by fill materials 
consisting. of sands and gravels. The apparent density of this fill was estimated to be medium 
dense. Based on a review cif geologic maps this fill is in turn underlain by the native alluvial 
soils associated with the Sweetwater River. 

7.2 Groundwater 

The groundwater table is ~xpected to be located at the approximately elevation of the Sweetwater 
River water surface. Consequep.tly, it 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 the affected sections. 

1.4 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 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 heary duty 
earth-moving and drilling equipment. The presence of gravel in fill materials can affect the 
production rate ofthe.drilling and increase by estimated 3% the volume of concrete utilized for 
the pile foundation construction~ 

7. 7 Embankments 

No signi#cant embankment will be constructed as part of the project. 
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GDR for the Concrete Outer Separation· Barrier at Location 25 

7.8 Volumetric Stability of Embankment and Sub grade Materials 

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

7.9 Potential Geologic Hazards 

No significant geologic hazards were identified within the project area. 

8.0 HAZARDOUS WASTE POTENTIAL 

• J A hazardous waste site evaluation is beyond the scope of this report. No potentially hazardous 
waste was encountered during site reconnaissance aJ?-d site subsurface investigation. 

9.0 RECOMMENDATIONS AND ADVISORIES 

9.1 ~oncrete Barrier 

• From Station 67+80 ("54El" Line) to the eastern .limit of the proposed barrier location 
Caltrans Standard Plan Concrete Barrier Type 60 (Sheet A 7 6B) 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 Wf,l.].l on Type 736 SV (Sheet ~15-6) Ca.Se 2 but 
without the sound wall is recommended for the proposed barrier. For the Case 2 Pile 
Data Table (Sheet B15-8) an ang~e of internal :ftiction (<D) of30 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 CTM216. 

• For the project the utilization of the geotextile reinforcement 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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GDR for the. Concrete Outer Separation Barrier at Location 25 

9.3 Erosion Control 

Appropriate erosion control measures should be implemented to protect the newly graded slope . 
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 apprqpriate drainage iniprovements .. 

9.5 Construction Advisories 

The contractor should anticipate moderate difficult excavation/drilling conditions as desqribed in 
section 7 .6. In addition, for the AC shoulder restoration task import of borrow soils could be 

. . 

required. 

10.0 DIFFERING SITE CONDITIONS. 

The recommendations contained in this report are based on specific project infoirnation 
· 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 reconimendatio:q.s. 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 
4rea, California. " California Division of Miries and Geology, Map Sheet 29, 1977. 

2. "Interstate 805 Soundwalls Unit 3, from 0.5 Miles South of the I~805/SR-54 Interchange 
to 0.25 Miles South of the I-805/SR-9_4 Interchange" by JeffTesar, 2011. 

3: State of California, Department ofTransportation, Standard Plans, 2010. 

4. State ofCaliforni~, Department ofTransportation, Standard Specifications, 2010 
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ATTACHEMENTS 

1. Project Location Layout 

2. Layout L-20 (Location 25) 

3. Table 1, Subsurface Soil Description 

4. '.'Structural Section Recommendations" Internal Memorandum by David Evans, February· 
29,2012: 

5; ·Photos 
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State of California Business, Transportation and Housing Agency 

Memorandum 
To JEFF TESAR 

Engineering Geologist 
Office of Geotechnical D~sign- South 2 

Date: February 29, 2012 

File: 11-S D-54 
PM R0.16/R0.42 
EA 1-1-401404 
E:FI$ 1100000531 

From : DEPARTMENT OF TRANSPORTATION· DISTRICT 11 
· PAVEMENT EN.GINEERI.NG SECTION 

subject: STRUCTURAL SECTiON RECOMMENDATIONS 
. . 

In accordance .with your request, the fol_lowing structural se.ction is furnished .for the 
replacement ramp shoulder of the Southb_ound 1-5 to Eastbound SR-54 ramp. 

Tpe Traffic Index (TI) of 6.5 for the _ramp shoulder was determined from the Caltrans · 
Hig~way Design Manual. The basem~nt soil R.-value of 5 is estimated from previous 
projects in the area. · 

\, . 

Shoulder (TI = 6.5, R-value = 5) 

0.30' HMA-A 
1.20' AB - Class 2 

Design Notes: 

· 1) The aggregate gradation for the HMA (Type A) ;is %" maximum, coarse. 
2} The recommended PG grade of asphalt for the AC is PG 64:.10. · 

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