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472.910

471.640

472.910

466.125

465.515

468.660

468.050

466.780

LEGEND

Indicates existing structure

Indicates bottom of footing

elevation

BENCHMARKS

PT #865      Elevation 460.668 m

 

Found 25 mm iron pipe with Caltrans RP plug

North side of Box Springs Road.

N = 698034.479

E = 1903003.479

PT #3030     Elevation 472.840 m

 

Found 50 mm iron pipe with Brass Cap Stamped

"Dept of Trans RIV 60-12.7 1990"

34.14 m Southwesterly of bridge.

N = 697603.049

E = 1903554.738

 

Vertical Datum: NGVD-1929

Horizontal Datum: NAD-83, Zone 3(EPOCH 1984.0)

LOCATION PILE TYPE
DESIGN

LOADING

NOMINAL RESISTANCE

COMPRESSION TENSION

ABUT 1

BENT 2

BENT 3

ABUT 4

900 kN

900 kN

1800 kN

16 400 kN

16 400 kN

1800 kN 0 kN

0 kN

0 kN

0 kN600 mm CIDH

600 mm CIDH

400 mm or 600 mm CIDH Conc Pile

400 kN400 mm CIDH

400 kN400 mm CIDH

800 kN

800 kN

RW No. 1 LOL

R= 898.040

RW No. 2 LOL

R= 907.145

RW No. 3 LOL

R= 898.040

RW No. 4 LOL

R= 907.145

CURVE DATA

A

R

 

T

L

R

 

T

L

C

= 900.000 m

= 28^08’59"

= 225.645 m

= 442.176 m

= 439.000 m

= 56^22’34"

= 235.273 m

= 431.955 m

465.565

For "K" Line Foundations

see "WB SR60 HOV 

Connector" Plans

Br. No. 56-0841

Typ

DESIGN

TIP

ELEVATION

(m)

SPECIFIED

TIP

ELEVATION

(m)

0 kN

0 kN

ETW

ETW

ETW

ETW

BC 17+79.685

To Riverside

S67^04’32"E

S61^38’10"E

To Riverside

 Valley
To Moreno

Notes:

400 kN400 mm CIDH 800 kN 0 kN

400 mm CIDH 0 kN400 kN 800 kN

RW No. 1

RW No. 2

RW No. 3

RW No. 4

Design tip elevation is controlled by the following demands:

1. (1) Compression; (2) Lateral Loads.

2. Proposed piles spaced at minimum of 3 pile diameters (center to center).

3. The CIDH specified tip elevation shall not be raised.

PILE DATA TABLE

453.235 (1)

458.115 (2)

456.750 (1)

458.020 (1)

453.235

456.750

458.020

443.760

445.760

458.135

462.880

462.880462.880 (1)

462.880 (1)

458.135 (1)

463.015 (2)

448.340 (1)

443.760 (2)

450.340 (1)

445.760 (2)
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Exist Route 60/215

Separation

Br.No. 56-507R

Notes:

 

1. All � Bents are radial to "J" Line.

 

2. Underground utility location as shown

   is approximate.

 

3. For retaining wall footing pressure

   information, see General Notes on

   "Index to Plans" sheet.

 

4. Not all piles shown.

 

2.4 m CIDH

2.4 m CIDH

2.4 m CIDH

Conc Pile

Typ
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BRIDGE NO.
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Note:

The Contractor shall verify all

controlling field dimensions before

ordering or fabricating any material.
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NAD-83, Zone 5
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PLAN

PILE LAYOUT
1:50

148522251790

9105

L Brg Abut 1

7145 1960

"J" Line

1:50

Abut ftg

C

A

A

* * * *

**

"J" Line

ABUTMENT 1 LAYOUT

"J" Line

3 spaces @ 2125 = 6375 1660

465
*

**

L Brg Abut 1C

**

L

Structure 

Approach

2 Spaces @ 2750 = 5500

1800

Typ

100 mm o Drain pipe

See "Note 4", typ

ELEVATION
1:50

4805

R=305

Typ

See "Shear Key Detail"

on "Abutment Details 

No. 2" sheet, typ

C Brg Pad 

  typ
L

FG

Elastomeric Brg Pad

See "Note 5"

RW No. 2

See "Note 7"

RW No. 1

See "Note 6"

9720

7450 2270

2
4
4
0

2
4
4
0

4
8

8
0

290

Expanded 

polystyrene
B0-13

   13-2

9
1

5

*

5

B0-3

3-4
Typ

Return wall LOL
Return wall LOL

Note: Not all piles shown.

* Measured along C Brg Abut 1L

1
8
3
0

1
8
3
0

* Measured along C Brg Abut 1

610 610

6
1

0
6

1
0

*

Top of Abut

backwall

LEGEND

B7-8

   

**

305

Indicates CIDH Conc Pile

CIDH Conc Pile

Typ

L

LC 810 Dia

Future utility

opening

1
4
4
5

B7-10

U-8

C Opening

Drain pipe casing
B7-8

   

450 Dia Opening

for deck drain 

pipe casing

See "Note 8"

Future Utility

Opening Casing

B7-10

U-8

Fractured

rib texture

See "Note 9"

Typ

Notes:

 

1. For return wall details, see

   "Abutment Details No. 3" sheet.

 

2. For foundation layout, see

   "Foundation Plan" sheet.

 

3. For Section "A-A", see "Abutment 

   Details No. 1" sheet.

 

4. See "Structure Approach Drainage

   Details" sheet.

 

5. For Elastomeric bearing pad details,

   see "Abutment Details No. 2 "sheet.

 

6. For RW No. 1, see "Retaining Wall

   No. 1 Layout" sheet.

 

7. For RW No. 2" see "Retaining Wall

   No. 2 Layout" sheet.

 

8. For Deck Drain Layout, see

   "Girder Layout" sheet.

 

9. For fractured rib texture, see

   "Architectural Details" sheet.
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"J" Line

ABUTMENT 4 LAYOUT

PLAN
1:50

1960 7145

 A

 A

C Brg Pad

  typ
L

ELEVATION
1:50

2 Spaces @ 2750 = 5500 1800

Typ

B0-13

   

Expanded 

polystyrene

13-2

"J" Line

4805

Top of Abut

backwall
Structure 

Approach

See "Shear Key Detail"

on "Abutment Details 

No. 2" sheet, typ

R=305

TypAbut ftg

B7-10

U-8

100 mm dia 

Drain pipe

See "Note 4"

Typ

Elastomeric Brg Pad

See "Note 5"

9105
*

L

*

**

* * *

CL Brg Abut 4

"J" Line

PILE LAYOUT
1:50

3 spaces @ 2125 = 63751660

465

2270

C Brg Abut 4L

7450

* Measured along C Brg Abut 4
L

*

*

**

*
610 610

*

6
1

0
1

8
3

0
6

1
0

1
8

3
0

4
8
8
0

2
4
4
0

2
4
4
0

9720

LEGEND

RW No. 4

See "Note 7"

RW No. 3

See "Note 6"

6

Return wall LOL Return wall LOL

B0-3

3-4
Typ

Note: Not all piles shown.

305

* Measured along C of Brg Abut 4

1485 2225 1790

FG

* *

Indicates CIDH Conc Pile

CIDH Conc Pile

Typ

LC 810 Dia

Future utility

opening

Future Utility

Opening Casing

1
4
4
5

B7-10

U-8

Fractured

rib texture

See "Note 8"

Typ

Notes:

 

1. For return wall details, see

   "Abutment Details No. 3" sheet.

  

2. For foundation layout, see

   "Foundation Plan" sheet.

 

3. For "Section A-A", see "Abutment 

   Details No. 1" sheet.

 

4. See "Structure Approach Drainage

   Details" sheet.

 

5. For Elastomeric bearing pad details,

   see "Abutment Details No. 2 "sheet.

 

6. For RW No. 3, see "Retaining Wall

 

 

 

N

o

.

 

3

 

&

 

4

 

L

a

y

o

u

t

"

 

s

h

e

e

t

.

 

7. For RW No. 4 see "Retaining Wall

   No. 3 & 4 Layout" sheet.

 

8. For fractured rib texture, see

   "Architectural Details" sheet.

 

9. For slope paving, see "Slope Paving -

  Architectural Treatment Details" sheet.
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ABUTMENT DETAILS No. 1

7
 
 

BB or EB

B0-1

1-2

Structure 

Approach Slab

Expanded

polystyrene

B0-13

13-2

Alternative 1

Temporary

Bumper with

inserts

Blockout for

Joint Seal Assembly

(Maximum Movement

Rating = 100)

Geocomposite drain 

75 mm Bonding

75 mm

25 mm Chamfer

JOINT PROTECTION DETAIL
No Scale

  

75 mm 

bonding on

smooth finish 

 

Abutment Backwall

 
 

3.2 mm x 305 mm Neoprene strip bonded

75 mm min width, each side of joint.

Place prior to back filling Abutment

backwall and installing temporary bumper

(Fold neoprene into chamfer)

L

Const joint

C Brg Abut

Expanded

polystyrene

B0-13

13-2

No Scale

DETAIL 1

 Abutment

backwall

4
6

0

Abut Seat

"a"+13 mm

See "Note 2"

13 mm Expansion

Joint filler

300

L

900

450 45075

S
u
p
e
r
s
t
r
u
c
t
u
r
e

BB

Elastomeric brg pad

Const Jt

p
o
s
t
-
t
e
n
s
i
o
n
i
n
g

i
s
 
c
o
m

p
l
e
t
e
d

P
l
a
c
e
 
b

a
c
k

w
a
l
l
 
a
f
t
e
r

7
5

c
l
r

2
5

c
l
r

4880

C Abut FtgL

 

#16x600 @ 300

#13    @ 300 #16 @ 300

#16 @ 300

SECTION A-A

Const Jt

#19 @ 300 #22 @ 300

#13      @ 900

Vert & horiz

#16  @ 300

both ways

50 clr

Typ

1:25

(Abutment 1 shown, Abutment 4 similar)

Detail 1

#

1

3

 

@

 

3

0

0

#16 @ 300

D99B

   

50 clr

Typ

150 Embedment

Typ

See "Joint 

Protection Detail"

Structure

Approach Slab

See "Note 6"

Future Utility

Opening & Casing
B7-10

U-2

B7-10

U-8

610 1830 1830 610

C Brg Abut 1 = C FtgL

1

1

#16  @ 300

1
1

5
0

-2%

3
0

0
6

0
0

600

R=230

Abut Drainage

See "Note 1"

#36  @ 450

2
8
5
0

 

  

100:4
#36    @ 450 (short bar)

#16    @ 300

#25    tot 4

Geocomposite drain

#13 tot 5

#29 @ 300

Stagger w\

short bar

Blockout for Joint Seal Assembly

Abutment 1 & 4 "MR" = 60 mm

See "Joint Seal Assembly (Maximum 

Movement Rating = 100) sheet

Conc Splash Pad

A

b

u

t

 

1

 

o

n

l

y

#32 tot 4 at

Exterior Pile, typ

FG, Abut 1 only

See "Road Plans"

Slope paving, Abut 4 only

See "Note 7"

1
8
6
6
 
M

i
n
 
(
A

b
u
t
 
1
)

1
4

1
0

 
m

i
n

 
(
A

b
u

t
 
4

)

Expanded polystyrene

See "Note 8"

CIDH Conc Pile

See "Note 4"

& "Note 5", typ
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The State of California or its officers or agents

completeness of electronic copies of this plan sheet.

shall not be responsible for the accuracy or

DATE

DESIGN DETAIL SHEET (METRIC) (REV.  10/27/05)

LIM & NASCIMENTO ENGINEERING

1887 BUSINESS CENTER DRIVE, SUITE 6

SAN BERNARDINO, CALIFORNIA 92408

RIVERSIDE COUNTY TRANSPORTATION COMMISSION

4080 LEMON STREET - THIRD FLOOR

RIVERSIDE, CALIFORNIA 92501

08

449311

EB SR60 HOV CONNECTOR

31

M. / R. ANDRASEK           

D. KIM / K. GEE

K. GEE           

MOHAN S. CHAR   

3/12/08

6/30/10

57894

MOHAN S. CHAR 

56-0842

R19.6

BY

BY

BY

CHECKED

CHECKED

CHECKED

                      

                      D. SARETSKY

T. DUDLEY/A. SIVATHASAN

7/21/08 11/4/08 2/16/09

R. PRICE / M. CHAR

5/15/09 6/15/09 8/20/09

Notes:

 

1. For drainage details, see "Structure

   Approach Drainage Details" sheet.

 

2. For "a" dimension, see "Joint Seal Assembly

  (Maximum Movement Rating = 100)" sheet.

 

3. For location of "Section A-A", see

   "Abutment 1 & 4 Layout" sheets.

 

4. For Pile locations, see "Pile Layout"

   details on "Abutment Layout" sheets.

 

5. For CIDH Pile Details, see "CIDH Pile

   Details" sheet.

 

6. For structure approach details, see

   "Structure Approach Type N9(S)" sheet.

 

7. For slope paving, see "Slope Paving -

   Architectural Treatment Details" sheet.

 

8. Remove expanded polystyrene min 150 mm

   from all exposed surfaces.

10/2/09

10/02/09

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
505 594

6-28-10



#16     tot 4

B0-13

   13-2

B0-13

   13-1

Expanded

polystyrene

same thickness

as bearing pad

#16     tot 4

Abut Stem reinf

25 mm Expanded

polystyrene

(Abutment 1 Left shown, others similar)

ABUTMENT DETAILS No. 2

#13       

1:20

SHEAR KEY DETAIL

(Abutment 1 Left shown, others similar)

1:20

C

SECTION C-C

C

#16     tot 6

#16

Optional Const Jt

7
5

0

8

#16

#22        tot 4

6
0
0
 
 
 

2400  

#13       tot 3

1
5

0
0

#16 @ 300C Brg Abut

#16    tot 4

2
6

0
0

#16      

Abut

backwall reinf

L

Return wall reinf

Return Wall LOL

#16     @ 300

2500

3
0
5

25 mm Exp

Jt Filler

B0-13

   13-1

BEARING PAD DETAIL

LevelCoat top of pad with

silicone grease and 

cover with 2 mm thick

galvanized sheet metal

PLAN

Expanded 

polystyrene

same thickness 

a

s

 

b

e

a

r

i

n

g

 

p

a

d

Level

Edge of 

galvanized

sheet metal

7
5

No Scale

LC Brg Abut

25

typ

L

W

C Brg PadL

75

min

*
75

min

*

* Extend Level portion to face of 

  shear key at exterior girders. 

Expanded 

polystyrene

C Brg PadL

Brg Pad

350 (L) x 350 (W) x 100 (TH) steel reinforced or

350 (L) x 400 (W) x 100 (TH) fabric reinforced

Elastomeric Bearing Pad (100 mm Thickness

is for elastomer only)

7
5

ELEVATION

#16 tot 5

Abut front face reinf

Extend into shear key

#16     tot 6

Fractured

rib texture

See "Note 1"
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The State of California or its officers or agents

completeness of electronic copies of this plan sheet.

shall not be responsible for the accuracy or

DATE

DESIGN DETAIL SHEET (METRIC) (REV.  10/27/05)

LIM & NASCIMENTO ENGINEERING

1887 BUSINESS CENTER DRIVE, SUITE 6

SAN BERNARDINO, CALIFORNIA 92408

RIVERSIDE COUNTY TRANSPORTATION COMMISSION

4080 LEMON STREET - THIRD FLOOR

RIVERSIDE, CALIFORNIA 92501

08

449311

EB SR60 HOV CONNECTOR

31

M. / R. ANDRASEK           

D. KIM / K. GEE

K. GEE           

MOHAN S. CHAR   

3/12/08

6/30/10

57894

MOHAN S. CHAR 

56-0842

R19.6

BY

BY

BY

CHECKED

CHECKED

CHECKED

                      

                      D. SARETSKY

T. DUDLEY/A. SIVATHASAN

7/21/08 11/4/08 2/16/09

R. PRICE / M. CHAR

5/15/09 6/15/09 8/20/09

100 mm Expanded 

polystyrene

See " Note 2"

Note:

 

1. For fractured rib texture, see

   "Architectural Details" sheet.

 

2. Remove expanded polystyrene

   min 150 mm from all exposed

   surfaces.

10/2/09

10/02/09

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
506 594

6-28-10



ABUTMENT DETAILS No. 3

9

C Brg Abut 1L
BB

B0-13

3-1

Structure

Approach

#19 @ 300

Outside face

#19 @ 150

Inside face

Exp JtB0-3

3-4

RETURN WALL ELEVATION
1:25

Ret Wall

(Abutment 1 Right shown, others similar)

FG

G

F

F

G

CIP/PS Conc

Box Girder

1:25

SECTION F-F

50 clr

Typ

Geocomposite

Drain

Structure

Approach

2
5

0
0

Abut

front face

#16    @ 300

R=300 mm

Ret Wall

B0-3

3-4

3
0

0

Return

Wall

300

1:25

SECTION G-G

Abut reinf

Typ

2440

(

A

b

u

t

m

e

n

t

 

1

 

R

i

g

h

t

 

s

h

o

w

n

,

 

o

t

h

e

r

s

 

s

i

m

i

l

a

r

)

#19     @ 300

V
a
r
i
e
s

#19 @ 300

Outside face

#19 @ 150

Inside face

50 clr

Typ

(Abutment 1 Right shown, others similar)

(Piles not shown)

#19     @ 150

R=100 mm

FG

Drain outlet

Varies

C Brg Abut 1L

Const Jt

#19 extend into ftg

(inside & outside)

6
8

5

3
0

0

CIDH Conc

Pile, typ

FG, see "Road Plans"

D99B

   
Conc Splash Pad

Abut 1 only

D99B

   
Conc Splash Pad

Abut 1 only

Fractured

rib texture

See "Note 5"

Fractured

rib texture

See "Note 5"

Conc Barrier

Type 742 (mod)
Architectural 

Treatment

See "Note 5"

#19

inside face

#19

outside

face

Slope paving

A

b

u

t

 

4

 

o

n

l

y

See "Note 4"

Slope paving

Abut 4 LT only

See "Note 4"
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The State of California or its officers or agents

completeness of electronic copies of this plan sheet.

shall not be responsible for the accuracy or

DATE

DESIGN DETAIL SHEET (METRIC) (REV.  10/27/05)

LIM & NASCIMENTO ENGINEERING

1887 BUSINESS CENTER DRIVE, SUITE 6

SAN BERNARDINO, CALIFORNIA 92408

RIVERSIDE COUNTY TRANSPORTATION COMMISSION

4080 LEMON STREET - THIRD FLOOR

RIVERSIDE, CALIFORNIA 92501

08

449311

EB SR60 HOV CONNECTOR

31

M. / R. ANDRASEK           

D. KIM / K. GEE

K. GEE           

MOHAN S. CHAR   

3/12/08

6/30/10

57894

MOHAN S. CHAR 

56-0842

R19.6

BY

BY

BY

CHECKED

CHECKED

CHECKED

                      

                      D. SARETSKY

T. DUDLEY/A. SIVATHASAN

7/21/08 11/4/08 2/16/09

R. PRICE / M. CHAR

5/15/09 6/15/09 8/20/09

100 mm Expanded

Polystyrene

see "Note 6"

Expanded

polystyrene

see "Note 6"

Notes:

 

1. For Structure Approach Details, see

   "Structure Approach Type N(9S)" sheet.

 

2. For Drainage Details, see "Structure

   Approach Drainage Details" sheet.

 

3. For Shear Key reinforcement details,

   see "Abutment Details No. 2" sheet.

 

4. For slope paving, see "Slope Paving -

   Architectural Treatment Details" sheet.

 

5. For fractured rib texture & architectural

 

 

 

t

r

e

a

t

m

e

n

t

,

 

s

e

e

 

"

A

r

c

h

i

t

e

c

t

u

r

a

l

 

D

e

t

a

i

l

s

"

 

s

h

e

e

t

.

 

6. Remove expanded polystyrene min 150 mm

   from all exposed surfaces.

 

10/2/09

10/02/09

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
507 594

6-28-10



PLAN
1:125

1:125

15+00

15+20 15+40

E

"J" Line

E

R

 

T

L

C

= 898.040 m

= 3^51’36"

= 30.262 m

= 60.500 m

R

 

T

L

= 900.000 m

= 28^08’59"

= 225.645 m

= 442.176 m

S63^04’34"E

BC 14+61.736

N88^48’19"E

EC 19+03.912

B3-1

   

B3-8

   

B0-3

3-4

Exp

Joint
Exp

Joint

B0-3

3-1

Weephole

Typ

Top of fill

15+60

SECTION A-A

B3-1

   B0-3

3-1

RW LOL

FG

FG

Retaining Wall

Type 1

SECTION B-B

Structure

Approach

No Scale

No Scale

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.
.

.

.

.

.
.

.

.

.

.
.

.

.

.

.
.

.
.

.
.

RW Ftg

1
:
4 1

:4

Toe of fill

Approx OG

DEVELOPED MIRROR ELEVATION

RETAINING WALL NO. 1 LAYOUT

Top of wall

C Brg Abut 1LStructure

Approach

Elev 468.595

Approx OG

C

Structure

Approach

Abut 1 Ftg

10

Note: Not all piles shown.

Datum Elev 460.0 m

RW No.1 LOL

R= 898.040 m
C

C

For information not shown, see

"Section A-A" or "Section C-C".

A

A

B

B

7020

H=4800

14 000

H=4800

14 000

H=4200

19 680

H=3600

5800

H=2400

Ftg key not shown

"J" Line

D
e
s
i
g

n
 "

H
"

   

B11-57

15+4015+2015+00

Ret Wall Type 1 Total Length = 60 500  Measured along RW No. 1 LOL

Begin

RW No. 1 End RW No. 1

Length

Design "H"

Elev 469.634

Sta 15+21.020

Elev 469.340

Sta 15+14.020

Elev 469.052

Sta 15+07.020

Elev 468.831

Sta 15+01.340

Elev 470.877

Sta 15+49.020
Elev 470.556

Sta 15+42.020

Top of wall

Elev 470.242

Sta 15+35.020

Elev 469.935

Sta 15+08.020

Note: Not all piles shown.

1960
Exp Joint

Elev 470.914

Sta 15+56.040

3
0

0

T
y

p

Ftg Step

 

300 below FG

Fractured

rib texture

Elev 470.577 

Sta 15+49.020

B3-1

   

Retaining Wall

Type 1

Fractured

rib texture

FG

Fractured

rib texture

See "Note 4"

Conc Barrier

Type 742

(mod)

Conc Barrier

Type 742A

(mod)

   

B11-57

Conc Barrier

Type 742

(mod)

Conc Barrier

Type 742A

(mod)

Architectural

treatment

See "Note 4"

B2-3

   

400 mm ` CIDH

Conc Piles

"Note 5"

300

 Ret Wall Type 1 (Pile Footing)

OG

Begin RW No. 1 (BC)

"J" Line 1.960 m LT

Sta 14+95.540
End RW No. 1 (EC)

"J" Line 1.960 m LT

Sta 15+56.040
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The State of California or its officers or agents

completeness of electronic copies of this plan sheet.
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DATE

DESIGN DETAIL SHEET (METRIC) (REV.  10/27/05)

LIM & NASCIMENTO ENGINEERING

1887 BUSINESS CENTER DRIVE, SUITE 6

SAN BERNARDINO, CALIFORNIA 92408

RIVERSIDE COUNTY TRANSPORTATION COMMISSION

4080 LEMON STREET - THIRD FLOOR

RIVERSIDE, CALIFORNIA 92501

08

449311

EB SR60 HOV CONNECTOR

31

M. / R. ANDRASEK           

K. GEE           

MOHAN S. CHAR   

3/12/08

6/30/10

57894

MOHAN S. CHAR 

56-0842

R19.6

BY

BY

BY

CHECKED

CHECKED

CHECKED

                      

                      D. SARETSKY

D. SARETSKY/M. CHAR D. KIM

7/21/08 2/16/09

R. PRICE / M. CHAR

5/15/09 6/15/09 8/20/09

B0-3

3-2

10/2/09

Notes:

 

1. For pile layout, see "Retaining Wall

   No. 1 Pile Layout" sheet.

 

2. Top of wall elevations shown in meters.

 

3. For "Section C-C", see "Retaining Wall

   No. 2 Layout" sheet.

Notes: (cont)

 

4. For fractured rib texture & architectural

  treatment, see "Architectural Details" sheet.

 

5. For stem reinforcement only, see "Modified 

  Stem Reinforcement" Detail on "Retaining

  Wall No. 2 Layout" sheet.

 

6. For bottom of footing elevations, see

  "Foundation Plan" sheet.
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300 mm ` Opening

for drain pipeB2-3

   

400 mm `

CIDH Conc

Pile, typ

Ret Wall Type 1 (Spread Footing)
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Abut 1 Ftg

RETAINING WALL NO.1 PILE LAYOUT

11

6 Pile spaces @ 1730 = 10 380

16 Pile spaces @ 1220 = 19 520

15 Pile spaces @ 1220 = 18 300

Abut CIDH Pile

Typ

Notes:

 

1. All longitudinal pile dimensions 

   are measured along RW LOL.

 

2. For "Pile Data Table", see

   "Foundation Plan" sheet.

RW No. 1 LOL

R= 898.040 m

B2-3

   

400 mm `

CIDH Conc Pile
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B3-1

   

4880

H=4200

4880

H=3000

3840

H=2400

FG
OG

C Brg Abut 1L

ELEVATION

PLAN

Structure

Approach

B0-3

3-4

Exp

Joint

1:50

RW No. 2 LOL

R= 907.145 m

1:50

B0-3

3-2

B0-3

3-1

Weephole

Typ

B3-8

   
Ftg Step

Typ

1
1
0
0

3
6

0

Measured 

along RW LOL

Typ

End of

Structure

Approach

Abut 1 Ftg

RETAINING WALL NO. 2 LAYOUT

12

Elev 471.095

Elev 471.271

Elev 471.397

Elev 471.097
Elev 471.197

Elev 471.425

C

C

B

B

SECTION C-C

B0-3

3-1

RW LOL
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FG

No Scale
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10003 Spaces @ 1220

= 3660

61012201220

Ftg key

not shown

typ

Abut CIDH Pile

Typ

"J" Line

   

B11-57

D
e
s
i
g
n
 "

H
"

C Brg Abut 1L

Begin RW No. 2
End RW No. 2

Ret Wall Type 1 Total Length = 13 600  Measured along RW LOL

Length

Design "H"

15+40

15+50

15+60

15+50 15+6015+40

"J" Line

R= 900.0 m

1960

3
0

0

Fractured rib texture

See "Note 3"

B3-1

   

Retaining Wall

Type 1

Fractured

rib texture

300 below FG

 

Conc Barrier

Type 742A (mod)

Conc Barrier

Type 742 (mod)

Conc Barrier

Type 742A (mod)

Architectural treatment

See "Note 3"

B2-3

   

B2-3

   

3
0

0

Datum Elev 464.0  m

"Note 4" "Note 4"

RW LOL

FG

FG

No Scale

B3-1

   

Retaining Wall

Type 1

Fractured

rib texture

300 below FG

 

Note: For reinforcement 

      not shown, see

#19 @ 300

MODIFIED

STEM REINFORCEMENT

400 mm `

CIDH Conc Pile

Typ

Retaining Wall Type 1

(Pile Footing)

Retaining Wall Type 1

(Spread Footing)

300

End RW No. 2

"J" Line 7.145 m RT

Sta 15+56.059

Begin RW No. 2

"J" Line 7.145 m RT

Sta 15+42.566

400 mm `

CIDH Conc

Pile, typ

Approx OG
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D. SARETSKY/M. CHAR D. KIM

7/21/08 2/16/09

R. PRICE / M. CHAR

5/15/09 6/15/09 8/20/09

B3-1

   

Replace "c" bars

 

in       with

10/2/09

Notes:

 

1. For "Section B-B" see "Retaining Wall

   No. 1 Layout" sheet.

 

2. Top of wall elevations shown in meters.

 

3. For fractured rib texture & architectural

   treatment, see "Architectural Details" sheet.

 

4. For stem reinforcement only, see "Modified 

   Stem Reinforcement" Detail.

 

5. For bottom of footing elevations, see

  "Foundation Plan" sheet.
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RW No. 4 LOL

R= 907.145 m

C Brg Abut 4L

PLAN

Abut 4 Ftg

Abut CIDH Pile

Typ

13

End of

Structure

Approach

Retaining Wall No. 4 shown,

Retaining Wall No. 3 similar

1:50

610

3
5

0

1
1

1
0

915 1220

C Brg Abut 4L

B3-1

   

B0-3

3-4

Exp

Joint

B3-8

   
Ftg Step

Typ

OG

ELEVATION

Structure

Approach

2440

H=4200

4570

H=3000

B

B

1:50

Retaining Wall No. 4 shown,

Retaining Wall No. 3 similar

7010 Measured along RW LOL

Retaining Wall Type 1Begin RW No. 4 End RW No. 4

Length

Design "H"

3
0

0

3
0

0

Conc Barrier

Type 742 (mod)

Fractured

rib texture

See "Note 2"

Architectural

Treatment

See "Note 2"

B2-3

   

B2-3

   

Conc Barrier

Type 736B (RW No. 4 only)

See "Road Plans"

Elev 475.960 RW No.3

Elev 476.324 RW No.4

Elev 475.518 RW No.3

Elev 475.882 RW No.4

Slope paving

Abut 4 only

See "Note 3"

2950

1:50

Retaining Wall No. 3 shown

End block Concrete

Barrier Type 742A

(mod)

See "Detail 1" for RW No. 3

DETAIL 1 - LIMITS OF BARRIER

ARCHITECTURAL TREATMENT

400 mm `

CIDH Conc

Pile, typ

400 mm `

CIDH Conc

Pile, typ

300

Ret Wall Type 1

(Pile Footing)

Ret Wall Type 1

(Spread Footing)
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10/2/09

Notes:

 

1. For "Section B-B", see "Retaining Wall No. 1

   Layout" sheet.

 

2. For fractured rib texture & architectural

   treatment, see "Architectural Details" sheet.

 

3. For slope paving, see "Slope Paving -

   Architectural Treatment Details" sheet.

 

4. Top of wall elevations shown in meters.

 

5. For bottom of footing elevations, see

  "Foundation Plan" sheet.
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1:50

PLAN

1:50

ELEVATION

Outside face of

exterior girder

C BentL

Outside face of

exterior girder

Top reinforcement Bottom reinforcement

J

K K 
H

H

#22 @ 300#22 stirrup spacing 8@150@225
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1
1
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7
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3
6

0
0

S
e
e
"
N

o
t
e
 
3

"

5
5
0
0

#36 Column reinf

no splices permitted

FG

Edge of deck

C ColumnL

C BentL

1:25

SECTION K-K

#22 Column hoops

1680

185 see "Note 2"

Top Slab

Reinf, typ

1150

C BentL

2300

1150

Limits of 

or       B0-5

5-10

B0-5

5-11

75

typ

100 Fillet typ

#32 tot 10

50 clr, typ

#36 tot 10

Bottom slab 

reinf, typ

150

See "Note 1"

Omit upper #13

bars

#36 cont tot 22

(11 bundles)

#25 tot 12

#22       stirrups

1:20

SECTION J-J

1:25

SECTION H-H

#36 tot 40

(20 bundles)

BENT LAYOUT

14

1
8

1
0

1
5

0

 S
e
e

"
N

o
te

 1
"

LReinf Symmetrical about C Column

5
0c

lr

B7-1

S-2

J

900

900

Future utility

Opening

#36 cont

#36 cont

(bundled)

C ColumnL

Bent Cap face

C BentL

#36 Column

Main reinf

#22 Column hoop

Typ

#16  tot 7

600

600

665

CIDH Pile reinf

See "Note 4"

Note:  Bent 2 shown.  Bent 3 similar.

Notes: 

 

1. Indicates clearance to main cap reinforcement.

 

2. Indicates clearance to #32 tot 10.

   Reinforcement may be adjusted as necessary

   to accommodate prestressing ducts as directed

   by the Engineer.

 

3. Terminate every other main column bar, 20 maximum.

 

4. For CIDH pile details, see "CIDH Pile Details" sheet.

 

5. All hoops shall be "Ultimate" butt spliced.

Limits of 

or       B0-5

5-10

B0-5

5-11

4805"J" Line

B7-10

U-7

810 dia

Future

Utility

Opening

   

#22 #22#22

#36 cont

2
5

0
 

Future Utility

Opening

1
4
4
5

#19   tot 6 typ

3
0

0

c
l
r

Const Jt

Note:  Bent 2 shown, Bent 3 similar.

1725

Lap

Reinf Symmetrical about � Column

Architectural

Treatment, typ

Conc Barrier

Type 742 (mod)

Typ
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Profile

Grade

CIP/PS Conc

Box Girder

-4%

9105

435 1525 6710 435

"J" Line

Drip Groove

Typ

B7-1

B-1

300

Typ

1
9

0

R
=
3
0
0T

y
p

1:40

TYPICAL SECTION

1:20

PART TYPICAL SECTION

#25 tot 2

Typ

#29 cont 

t

o

t

 

2

    

B11-57

5
0

c
l
r

2
5

c
l
r

#13 cont tot 3

per bay

#16 cont tot 5

per bay

#32 cont tot 2

Typ

#19   stirrup

4
0

c
l
r

#16 cont tot 7

per bay

140

Typ

    

B7-1     

S-2
#13         @ 325

#29 cont

Typ

50

clr

2
5

 
m

i
n

c
l
r

TYPICAL SECTION

1
5

0

2
0

0

T
y
p

1100

LC Girder

1070 2370 2225 2370 1070

C OpeningL

2
5

c
l
r

#16 cont 

tot 5, bot

#16 cont 

t

o

t

 

4

,

 

t

o

p

B0-5

5-11

B0-5

5-10 or#19, S= 300

2
1

0
0 3
0

0

T
y
p

B0-5

   

B7-1

   

B8-5

   

Detail A

Typ

1:20

DETAIL A

300

100 mm 

Fillet

B7-1

B-1

20mm Drip

Groove

B7-10

   

#13 cont

@ 450 max

Top reinf

B0-5

5-15400

Typ

9
1
5

150

Typ

300 &

Varies

B7-8

   

Drain

pipe

290

15

#13 @ 300 max

Typ

#19   stirrup

Typ

Place normal to & 

space along "J" Line

Place normal to & 

space along "J" Line

50 clr

Typ

300

810 Dia

Future Utility

Opening

1
4

4
5

1960

Note:
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  See "Deck Reinforcement" sheet.

LC Brg Abut

Outside face of

exterior girder

    

B8-5     

   

END DIAPHRAGM PART PLAN

C GirderL

Note:

1. Reinforcement shown is in addition to

Grillage

reinf

Prestress

Anchorage

Recess, typ

    

B8-5     

   

    

B8-5     

   

#13

Typ

#13

Typ

    

B8-5     

   

#19

 

(At Exterior Girder Only)

#22       See "Note 1" Typ
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1860 MPa Low Relaxation Strand:
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PRESTRESSING NOTES:

=  0.15

Friction Wobble Coeff  k = 0.00066/meter

Friction Curvature Coeff 
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LEGEND

=  26 700 kN 
Indicates girder stem width  
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Theoretical point of no movement 

for two end stressing
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Distribution of prestress force (Pjack) between
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Maximum final force variation between girders
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f’ ci = 25 MPa @ time of stressing 
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based on the initial stress at   = 0.875 times jacking stress
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CIDH PILE DETAILS
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CIDH Pile Notes:

 

1. No splices allowed in Main reinforcement and

   spirals within this zone.

 

2. Only staggered "Ultimate" butt splices are allowed

  in Main CIDH pile reinforcement in this zone.  

  Splice in spiral shall conform to "Ultimate Splice"

  in this zone.

 

3. For Pile Data Table, see "Foundation Plan" sheet.

 

4. Orient L of CIDH piles parallel to L Abutment

   bearing as shown in Sections "N-N" & "P-P".

 

5. Anchorages and splices in spiral reinforcement 

   shall be made by weld or sleeve mechanical coupler.

 

6. For Column details, see "Bent Layout" sheet.

 

7. All hoops shall be "Ultimate" butt spliced continuous.
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JOINT SEAL ASSEMBLY

PLAN

BOLT & PLATE LAYOUT

115

Stagger

Face of Barrier

/

Typ.

Stagger

Barrier

Face of

on approaching traffic end

VIEW B-B

+

+

+ +

250200

sheet neoprene

D

D

Expanded polystyrene

Match existing joint

width for closure pour

Top of deck

Tack weld nut to angle at 2 locations

Closure pour limits

concrete has cured, remove installation

/

/ Recessed hole - typ.

100

Normal to joint

Exact width to be determined

by the Engineer

/

clear

( Typ )

230
+
-

+
-

+- 230
+
-

+

Note :

on centers thus :
-

Note A

6 mm

1
8
0

SECTION D-D

within the tolerance specified.

Face of 

Barrier
Top of

deck

A

A
Stop on high

side of deck

Match slope of Barrier or Curb face

LOW SIDE

BARRIER DETAIL

( See Note B )
BARRIER DETAIL

HIGH SIDE

SKEW   20
O

Paving notch or

Closure Pour Limits

Splice

Steel plate barrier

Steel plate

barrier

steel plate barrier

Place anchor bolts for

+-

All metal parts to be painted or galvanized after fabrication.

distorted at the time of installation.

NOTES:

NOTE A

NOTE B

R.  YEE

H.  HERR

C. W.  PURKISS
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50 50

5 x 330 wide

50
3
8

7
4

38 mm 0 /

13 mm clr

*

*

19 mm 0/

Bar 50 x 6 x 125

100 x 76 x 13

Bar 100 x 19

115

115

38 38

1
0

Bar 100 x 19

100 x 76 x 13

50 mm min

16 x 200 anchor studs @ 230

Insert assembly or expansion anchorage for 16 x 45 A325M bolt.

8 

R.  LACALLE

R.  LACALLE

@ 150 mm max centers
@

 150 m
m

 m
ax centers

45 mm     0

Full penetration butt welds may be substituted for fillet welds on all anchor studs.

Alternate types of anchor studs may be permitted subject to the approval by the Engineer. 

Joint seal assembly to be used in conjunction with closure pour. ( See other 

sheets for limits ). Closure pour shall not be placed until final deck surface is

Sheet neoprene shall be fabricated in one continuous piece or joints shall be 

neoprene sheets shall be drilled or punched so that the neoprene is not

10 mm 0 open holes @ 460 mm

2 mm Gap

2 mm Gap

3 mm Chamfer

( 150 mm long in overhang )

16 mm 0 A325M 45 mm reach.

Torque to 200 N.m 

13 mm @ max temp-

6 mm Bevel

19 mm 0 Hole in bar and angles-typ.

Use installation bolts extended 13 mm  

min and coat with bond breaker. After 

bolts, install A325M bolts and sheet

neoprene

Stagger anchor studs @ 115 mm 

at changes in horizontal direction. Place other joints at or near lanes.

Use joint at crown of roadway, at any change in transverse slope in deck and

vulcanized. Neoprene shall be fabricated to bend around corners. 25 mm holes in

(MAXIMUM MOVEMENT RATING = 100 mm)
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10 x 180 x 450

Revised

Steel

5 x 330 wide sheet neoprene

Bar 100 x 13

2 mm Gapplate

 barrier

150

B

6

 6

& Plate Layout"

See "Plan Bolt

B

1
5
0

4
0

Bar 100 x 19

Tight fit

R=20 mm

6
4

"a"+13

Use the Sidewalk Detail at all sidewalk joints. Use the Low Side Barrier Detail

at both sides if the roadway is crowned or if the difference in elevation between 

the ends of the seal is 150 mm or less.

SPECIAL DETAILS

6
8

    Add joint information and "a" dimension

    Modified shape of barrier

    Modified detail
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RIVERSIDE, CALIFORNIA 92501
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19 31

    Deleted details

3/12/08

SECTION A-A

5 x 330 wide sheet neoprene

08 

Location

Movement

Rating

( MR )

Skew Winter SummerSpring &

Fall

Joint  Information

60 mm 0^ 35 30 20

"a"   Dimensions

60 mm 0^ 35 20

Abutment 1

Abutment 4

7/21/08

6/30/10

57894

MOHAN S. CHAR 

Initial Pour Limits

30

11/4/08

4

1

4

4

2

3

2

1

2

3 4

4

4

2/16/09 5/15/09

56-0842

NO SCALE

SKEW   20
O

50

SIDEWALK DETAIL

150

Tight fit

1
5
0

C

 16

( See Note B )

R=20 mm

6
4

 6

 6

Steel

plate barrier

See "Plan Bolt 

& Plate Layout"

2 mm Gap

Bar 100 x 19

250200

sheet neopreneE

E

VIEW C-C

+ +

+

+

Steel plate

barrier

5 x 330 wide

50 50

1
5
0

Note A

SECTION E-E

Steel plate barrier

7
4

3
8

3
8

6

bar 150 x 10 x 450

Bar 50 x 6 x 125

2 mm Gap

6/15/09 8/20/09 10/2/09

10/02/09
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1.

2.

3.

4.

For MR <

along C roadway.

Geocomposite drain

longitudinally

1

4
#16 bar

#19 @ 300

#16 @ 450

See "Note 2"

Filter

fabric

a sawcut for sealed joint, when required.

For transverse contact joint with new PCC paving,

reinforcement may be placed parallel to paving notch.

Spacing of transverse reinforcement is measured

See "Note 1"

ABUTMENT TIE DETAIL

See "Abutment Tie Detail"

Pay Limits for Structural Concrete, Approach Slab

SECTION A-A

BAR CHAIR DETAIL

STRUCTURE APPROACH TYPE N(9S)

See "Road Plans"

9.0 m

#16 bar chairs @ 0.9 m

transversely and 1.2 m

#16 @ 300

"b" bars

+
-
+
-

#25 @ 150

"a" bars

MR   50 mm
1:15

1:15

5
0

c
l
r

5
0

c
l
r

3
0
0

1
5

0

T
P

B

1
0
0

1
0

0

65

No Scale

For details not shown, see "Structure Plans".

50 mm, adjust bar reinforcement to clear

For drainage details, see "Structure Approach

Drainage Details" sheet.

At the Contractor’s option, approach slab transverse

L

SECTION B-B

PLAN

No Scale

Transverse 

contact jt

See "Note 4"

5.

Additional longitudinal construction joints,

when permitted by the Engineer, shall be located

on lane lines.

 

Match deck

overhang

DETAIL 2

No Scale

No Scale

200 230 6001
2
5

3
0
0

75 mm slotted 

plastic pipe

See "Note 2"
X
X
X
X
X
X
X
X
X
X

min

#16 x 600 @ 300

3
0

0

#16 tot 4 300 300

"a" bars

"b" bars

TPB

#16 cont tot 4

#16 x 1200 @ 120

25

100 min

#19 @ 300

Geocomposite 

drain

Wingwall

or Ret Wall

60050

Match deck

overhang

 

#16 cont 

tot 2

Barrier reinf

Blockout

for joint

seal assembly

7 mm Expansion

joint filler

1:1

#16     @ 150

#16      @ 150

150

75

Abut Backwall

Structure

Approach

20

Roadway

pavement

A A

"a" bars

"b" bars

B

B
EB

Bridge

deck

9.0 m

Typ

BB

F

r

o

n

t

 

f

a

c

e

o

f

 

b

a

r

r

i

e

r

Retaining wall, typ

See "Note 6", typ

Lane line

Typ

Longit const joint

See "Note 3", typ

Structure

Approach, typ

Barrier

face

Approach Slab Transverse Contact Joint shall be 

parallel to face of paving notch.

6.

Notes:

refer to Revised Standard Plan P-1.

Detail 2

Fractured

rib texture

See "Note 7"

Conc Barrier

Type 742 (mod)

Architectural

Treatment

See "Note 7"

Conc Barrier

Type 742 (mod)

Typ

Conc Barrier

Type 736B (mod)

See "Road Plans"
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3/12/08
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57894
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Expanded 

Polystyrene,

See "Note 8"

7.  For fractured rib texture & architectural treatment,

    see "Architectural Details" sheet.

8.  Remove expanded polystyrene min 150 mm from all 

    exposed surfaces.
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21

STRUCTURE APPROACH DRAINAGE DETAILS

2%

2%2%

2
%

2
%

Cap ends

 

 

Outlet at front

of Abut face

TypStructure

Approach

P
a
y

 
l
i
m

i
t
s
 
o

f
 
d

r
a
i
n

a
g

e
 
s
y

s
t
e
m

Retaining wall

Retaining wall

R

S

R

S
Cap end

Outlet

Structure

Approach

9.0 m - Limits of geocomposite drain

End of

Approach Slab
Geocomposite

drain

SECTION R-R
No Scale

Outlet at face

of Return Wall 

75 mm `

unslotted pipe

75 mm `

slotted pipe

Outlet at front

of Abut face

See "Drainage Details"

D99B

   

(Abut 1 Left shown, others similar)

Conc Splash Pad

Abut 1 only

FG, see "Road Plans"

Structure

Approach

Top of footing

SECTION S-S
No Scale

Return Wall

Drainage pad

75 mm ` Slotted pipe

75 mm ` Unslotted pipe

50 mm Geocomposite drain

Fractured

rib texture

See "Note 3"

D99B

   

Conc Splash Pad

Abut 1 only

Architectural

treatment

See "Note 3"

FG at Abut 1

see "Road Plans"

Drain outlet

1
0

0

100

1
0

0

Filter fabric

TPB

100

1
0

0

TPB

100

3
0

0

300

3
0

0

300

No Scale

Drainage pad

(Minor Concrete)

75 mm `

Plastic pipe

(Slotted)

Filter fabric

75 mm `

Plastic pipe

(Slotted)

DRAINAGE DETAILS

Geocomposite

drain

Top of Abut

or retaining

wall footing

Geocomposite

drain

WITHOUT FOOTING WITH FOOTING

2

%

2
%

2%

2
%

2
%

Cap ends

Structure

Approach

P
a
y

 
l
i
m

i
t
s
 
o

f
 
d

r
a
i
n

a
g

e
 
s
y

s
t
e
m

Retaining wall

No Scale

Retaining wall

Cap end

Cap end
Outlet

Outlet

S

 S

 S

S

APPROACH DRAINAGE PLAN - ABUT 4
No Scale

APPROACH DRAINAGE PLAN - ABUT 1

Outlet at front

of Abut face

Typ

Slope

Paving

Slope paving

Abut 4 only

See "Note 2"

Connect to drain

at Abut wall

Notes:

 

1. Bends and junctions in 75 mm `

   plastic pipe are 750 mm radius min.

 

2. For slope paving, see "Slope Paving -

   Architectural Treatment Details" sheet.

 

3. For architectural treatment & fractured

   rib texture, see "Architectural Details"

   sheet.

Note:

Bends and junctions in 75 mm `

plastic pipe are 750 mm radius min.

Slope paving

Abut 4 LT only

See "Note 2"
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Backfill abutment to grading

plane prior to placing slope paving

2.4 m

2.4
 m

B

B

A

A

S
to

p
p
ed

 r
o
ll
ed

 e
d
g
e

For ditch dimensions

1
.2

 m

WITH DITCH

225

R=300

R=150

1
0
0

Formed edge

Top of rolled edge

welded wire fabric

SECTION A-A

SECTION B-B

max

1
0
0

1
5
0

R=150

225

R=300

Edge of deck

Formed

edge

This dimension becomes zero when edge*

*

DRAINAGE DETAILS

Note: Drainage details are only applicable when

is indicated on detail sheets.

B0-3

3-5

Top of rolled edge1

2

3 Taper:

 12

Top of

rolled edge

4

behind abutment.  Connect to downdrain as shown on

limits of Slope Paving & Drainage layout.

#13 @ 300

#13 @ 300

300

600

300 75

3
0
0

600

300 75

3
0
0

#13 @ 450

#13 @ 300

19

2
5

1.6 mm

Top of

 rolled edge

see ’’Road Plans’’

19 mm Edger finish

152 x 152-MW9 x MW9

19 mm Edger finish

2.8 mm smooth galv steel

Conduit: 1.6 mm galv corrugated steel 

or 2.8 mm smooth galv steel 200 mm perforated steel pipe ( 1.6 mm thick ) underdrain

Alternate

shapes

1
0
0

1
0
0

1

2

3

TYPICAL - WITH SIDEWALK

downdrain

380

200 mm CSP

joints

Watertight 

Finished

ground line

Top of rolled edge

Couplers shown on 

Standard plan D-97

TYPICAL - NO CURB

3
0

0
+ -

TYPICAL - DRAIN CONNECTION

downdrain

minimum cover

150 mm 

200 mm corrugated steel

pipe ( 1.6 mm thick )

Permeable material

4

200 mm CSP downdrain

downdrain

200

200

150

1

2
50

200 mm CSP

TYPICAL - WITH CURB

Watertight 

joints

3
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08 
6/15/09

TYPICAL SECTION - CONCRETE PAVING

PREFORMED GROOVE

    

BRIDGE NO.

         

KILOMETER POST

SLOPE PAVING - FULL SLOPE

ALL DIMENSIONS ARE IN

MILLIMETERS UNLESS OTHERWISE SHOWN

NO SCALE

0 10 20 30 40 50 60 70 80 90 100

ORIGINAL SCALE IN MILLIMETERS

FOR REDUCED PLANS

Slope 

rounding

(Abutment 4 only)

RETAINING WALL ELEVATION

56-0842
    Deleted details1

1

1

600

2
8
0

abutment

152 x 152-W9.1 x W9.1

welded wire fabric

150

50

2
0

0
2

0
0

300+ 393+

@ 300#13

#13 tot 6

Top of

rolled edge

#13 tot 4

#10 cont

600

ty
p

50 mm expanded

polystyrene

Face of

    Modified detail2

2

600

Rock Blanket

2
0
0

1

25 mm

Chamfer

Typ

(Abutment 4 Right side only)

2

STANDARD DRAWING

DS OSD 2147A (METRIC) (REV. 2/25/97)

R.  YEE

C. W.  PURKISS

RELEASE

DATE

FILE 

NO. xs4-210

REVISED
RELEASED BY

OFFICE CHIEF

CHECKED

DETAILS
CHECKED

DESIGN

SUBMITTED BY

BY

BY

DRAWING

DATE
3/89

CALIFORNIA

STATE OF

DEPARTMENT OF TRANSPORTATION

DIVISION OF

ENGINEERING SERVICES

#13    @ 300

Outside face of WW

of deck is at outside face of WW

2

+
-*

*

Weep holes not

required when

is indicated

on detail sheets

B0-3

3-5

Preformed grooves

Or as directed by the

Engineer to provide

uniform spacing

+ -

*

Stiff broom finish. Grooves and broom

marks to be parallel to slope

PICTORIAL VIEW OF TYPICAL INSTALLATION

6.0 m

      typ

4
.5

 m
  

ty
p

Note: For actual limits of slope 

paving on this project,

see sketch below.

12 mm

Premolded

exp joint

filler

1300 mm thick

cutoff wall at

end of WW

SPECIAL DETAILS

Note:

For rock blanket layout and limits of slope paving,

see "Slope Paving - Architectural Treatment

Details" sheet.

1

1

1

1

8/20/09 10/2/09

10/02/09
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"J" Line

R
=
3
7
0
0

10 250

Typ

1
0
 
3
0
5

1

8

 

0

0

0

5
6

6
0

R
=
5000

R
=
8
7
7
0

23 600

16 575

150 mm

Fillet

8360

5
8
8
5

1:150

ABUTMENT 4

LIMITS OF SLOPE PAVING

600

V
ari

es

25 mm

Chamfer

Typ

Rock blanket

7
5

75 mm

Mortar bed

Typ

300 393

2
0
0

50

150

2
0
0

2
0
0

Top of 

rolled edge

SECTION D-D
1:20

50 mm

Expanded

Polystyrene

Face of

Abutment

600

V
ari

es

600

1

2

Rock blanket

SECTION C-C
1:50

125 min diameter

175 max diameter

No Scale

Rock blanket

Gutter, typ

23

For continuation, see

Westbound Br.No. 56-0841

"Slope Paving - Full Slope" sheet

9105 600600

C

C

D

D

1:50

Smooth conc

surface, typ

Rock blanket

ABUTMENT 4 PLAN

6
0

0

6
0

0

Bridge Abut

not shown

B

A A

AA

B

Notes:

 

1. Rock size:

 

 

2. Rocks shall be fully seated in

   the mortar bed.  The mortar

   surface shall be trimmed to

   mid depth of rocks.

 

3. Excess mortar shall be removed

   and the rock surfaces shall be 

   cleaned after installation.

 

4. Rocks are to be grey in color.

 

5. Bottom of slope paving to match toe

   of fill.  Dimensions to be field verified.

 

6. For "Section A-A & B-B", see

   "Slope Paving - Full Slope" sheet.
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DETAIL A 
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SECTION C-C
1:10

SECTION B-B
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R
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Center of radii Top of deck

Top of barrier

1
1

0

1
0

6
5

3
5
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FRACTURE RIB TEXTURE
NO SCALE

Detail A

2950

Typ

Fractured Rib

Texture

8

25 Chamfer

Typ

50 50

4
0

927

Typ

50

ARCHITECTURAL DETAILS

4
0

1      typ

 

8

1      typ

 

40

typ

60

60

40

355

typC

CB

B

1
5

0

24

Smooth concrete

Notes:

 

End blocks to have same dimensions

 

     Indicates Fracture Rib Texture

Type 742 (mod) shown,

Type 742A (mod) similar

Type 742 (mod) shown,

Type 742A (mod) similar

   

B11-57

1
0
6
5

Note:  For reinforcing & dimensions not shown, see

End block Concrete

Barrier Type 742A

(mod)
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Weak

Moderate

Strong

Criteria

CEMENTATION

Description

Will not crumble or break with finger 

pressure.

Crumbles or breaks with considerable 

finger pressure.

Crumbles or breaks with handling or 

little finger pressure.

Size

Size

S
iz

e
S

iz
e

Dynamic Cone Penetration Boring

Auger Boring

Rotary drilled boring 

Rotary percussion boring (air)

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Symbol Description

R 

P

A 

D

R

CPT

HD 

HA

O

Hole

Type

BOREHOLE IDENTIFICATION

Note: Size in millimeters.

Hand Auger

Hand driven (25.4 mm soil tube)

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

Description

Readily indented by thumb but 

penetrated only with great effort

Indented by thumbnail with 

difficulty

Easily penetrated several inches 

by fist

Easily penetrated several inches 

by thumb

Penetrated several inches by 

thumb with moderate effort

PLASTICITY OF FINE-GRAINED SOILS

Nonplastic

Low

Medium

High

CriteriaDescription

The thread can barely be rolled and the lump cannot be formed when drier than the 

plastic limit.

The thread is easy to roll and not much time is required to reach the plastic limit. 

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

when drier than the plastic limit.

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

can be rerolled several times after reaching the plastic limit. The lump can be formed 

without crumbling when drier than the plastic limit.

>765.76 >765.76 >382.88

191.44 to 382.88 191.44 to 382.88 191.44 to 382.88

95.72 to 191.44 95.72 to 191.44

47.85 to 95.72 47.85 to 95.72 23.93 to 47.85

47.85 to 95.72

23.93 to 47.8 23.93 to 47.8 11.48 to 23.93

< 23.93 < 23.93 < 11.48

Pocket

Penetrometer

Measurement (kpa)

Torvane

Measurement (kpa)

Unconfined

Compressive

Strength (kpa)

A 3.18 mm thread cannot be rolled at any water content.

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

3"

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

SPT N-Value

(per ASTM 1586-99),

P = push sample,

or as noted

Casing driven

Top Hole El.

L
o

c
a
t
i
o

n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o

c
a
t
i
o

n
 

Hole I.D.

1"

Pulled Pipe

Ground water

surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o

c
a
t
i
o

n
 

Top Hole El.

Elev.

100

180/
0-

9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o

c
a
t
i
o

n
 

Top Hole El.

Boring Date

Friction Ratio (%) Tip Bearing (MPa)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Terminated at Elev

Terminated at Elev

Blows per 12"

(Using 28 lb hand 

hammer with a 12"

drop or as noted)
Driving rate in

seconds per 12"

(using a Stanley

MB 156 percussion

hammer and a 2.2"

cone, or as noted)

Size of Sampler 

(inches)

2/16/09 6/15/09

D.FAHRNEY

C. AMANTE

8/20/09 10/2/09

10/02/09

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
523 594

6-28-10
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REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PERCENT OR PROPORTION OF SOILS

MOISTURE

Criteria

Damp but no visible water

Description

Dry

Moist

Wet

Absence of moisture, dusty, dry to the 

touch

Visible free water, usually soil is 

below water table

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

Particles are present but estimated to 

be less than 5%

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

FIELD AND LABORATORY

TESTING

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

Corrosivity Testing 

(CTM 643, CTM 422, CTM 417)

Consolidated Undrained 

Triaxial (ASTM D 4767)

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Plasticity Index (AASHTO T 90) 

Liquid Limit (AASHTO T 89)

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Unconfined Compression-Soil

(ASTM D 2166)

Unconfined Compression-Rock

(ASTM D 2938)

Unconsolidated Undrained 

Triaxial (ASTM D 2850)

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

ALL DIMENSIONS ARE IN

METERS UNLESS OTHERWISE SHOWN
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APPARENT DENSITY OF COHESIONLESS SOILS

Description

Very loose

Loose

Medium Dense

Dense

Very Dense

60

0 - 4

5 - 10

11 - 30

31 - 50

     50>

SPT N   (Blows / 304.8 mm)

PARTICLE SIZE

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

> 304.8 mm

76.2 mm to 304.8 mm

19.05 mm to 76.2 mm

No. 4 to 19.05 mm

2/16/09 6/15/09

Well-graded GRAVEL with CLAY and SAND

(or SILTY CLAY and SAND)

(or SILTY CLAY)

Well-graded GRAVEL with CLAY

SAND (or SILTY CLAY and SAND)

Poorly graded GRAVEL with CLAY and

(or SILTY CLAY)

Poorly graded GRAVEL with CLAY

(or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

Well-graded SAND with CLAY and GRAVEL

Well-graded SAND with CLAY

(or SILTY CLAY)

GRAVEL (or SILTY CLAY and GRAVEL)

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

D. FAHRNEY

C. AMANTE

8/20/09 10/2/09

10/02/09

Robert Zezoff
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WEATHERING DESCRIPTORS FOR INTACT ROCK

Diagnostic features

Texture and Solutioning

Body of Rock Texture Solutioning

Preserved.

No solutioning.No change.

Decomposed

Fresh

Description

Chemical Weathering-Discoloration

and/or oxidation

Resembles a soil, partial

or complete remnant rock

structure may be preserved;

leaching of soluble

minerals usually complete.

Complete separation

of grain boundaries

(disaggregated).

Soluble min-

erals may be

mostly leached.

Generally

preserved.

Partial separation of

boundaries visible.

Texture

altered by

chemical

disintegra-

tion (hy-

dration,

argillation).

Leaching of 

soluble min-

erals may be

complete.

Minor leaching

of some solu-

ble minerals

may be noted.

No visible separation,

intact (tight).

No separation, intact

(tight).

No discoloration

or oxidation.

Mechanical Weathering-

Grain boundary condi-

tions (disaggregation)

primarily for granitics

and some coarse-grained

sediments

No discoloration, not 

oxidized.

Discoloration or oxida-

tion is limited to sur-

face of, or short dis-

tance from, fractures;

some feldspar crystals

are dull.

Discoloration or oxida-

tion extends from frac-

tures usually through-

out; Fe-Mg minerals are

"rusty," feldspar 

crystals are "cloudy."

Discolored or oxidized

throughout, but resis-

tant minerals such as

quartz may be unaltered;

all feldspars and Fe-Mg

minerals are completely

altered to clay.

Fracture 

Surfaces

General Characteristics

Hammer rings when crystalline 

rocks are struck. 

Hammer rings when crystalline 

rocks are struck. Body of 

rock not weakened. 

Hammer does not ring when 

rock is struck. Body of rock 

is slightly weakened. 

Dull sound when struck with 

hammer, usually can be broken 

with moderate to heavy manual 

pressure or by light hammer 

blow without reference to 

planes of weakness such as 

incipient or hairline frac-

tures, or veinlets. Rock is 

significantly weakened.

Can be granulated by hand.

Resistant minerals such as 

quartz may be present as 

"stringers" or "dikes."

Slightly

Weathered

Moderately

Weathered

Intensely

Weathered

Minor to complete 

discoloration or 

oxidation of most 

surfaces.

All fracture surfaces 

are discolored or

oxidized.

All fracture surfaces 

are discolored or 

oxidized, surfaces 

friable.

Partial separation, rock 

is friable; in semiarid 

conditions granitics are

disaggregated.

Discoloration or oxi-

dation throughout; all

feldspars and Fe-Mg

minerals are altered

to clay to some extent; 

or chemical alteration 

produces in-situ dis-

aggregation, see grain 

boundary conditions.

ROCK HARDNESS

Criteria

Very Soft

Soft

Hard

Very Hard

Description

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Specimen can be scratched with a pocket knife or sharp pick with difficulty (heavy 

pressure). Heavy hammer blows required to break specimen.

Specimen can be scratched with pocket knife or sharp pick with light or moderate 

pressure. Core breaks with moderate hammer pressure.

Specimen can be grooved or gouged easily by a pocket knife or sharp pick with light 

pressure, can be scratched with fingernail. Breaks with light to moderate manual pressure.

Extremely Hard

Moderately Soft

Moderately Hard

Specimen cannot be scratched with a pocket knife or sharp pick; can only be chipped with 

repeated heavy hammer blows.

Specimen cannot be scratched with a pocket knife or sharp pick. Breaks with repeated 

heavy hammer blows.

Specimen can be readily indented, grooved or gouged with fingernail, or carved with a 

pocket knife. Breaks with light manual pressure.

Combination descriptors (such as "slightly weathered to fresh") are permissible where equal distribution of both weathering characteristics is present over 

significant intervals or where characteristics present are "in between" the diagnostic feature. However, combination descriptors should not be used where 

significant, identifiable zones can be delineated. Only two adjacent descriptors may be combined. "Very intensely weathered" is the combination descriptor for 

"intensely weathered to decomposed."

Specimen can be grooved 1/6" deep with a pocket knife or sharp pick with moderate 

or heavy pressure. Breaks with light hammer blow or heavy manual pressure.

IGNEOUS ROCK

LEGEND OF ROCK MATERIALS

SEDIMENTARY ROCK

METAMORPHIC ROCK

FRACTURE DENSITY

Observed Fracture Density

Unfractured

Very slightly fractured

Slightly fractured

Moderately fractured

Intensely fractured

Very intensely fractured

No fractures.

Mostly chips and fragments with a few scattered short core lengths.

Description

Combination descriptors (such as "Very intensely to intensely fractured") are used where equal 

distribution of both fracture density characteristics is present over a significant interval or 

exposure, or where characteristics are "in between" the descriptor definitions. Only two adjacent 

descriptors may be combined.

Lengths from 0.30 m to 0.91 m with few lengths less than 0.30 m or

greater than 0.91 m.

Lengths greater than 0.91 m.

Lengths mostly in 101.6 mm to 304.8 mm range with most lengths 

about 203.2 mm.

Lengths average from 25.4 mm to 101.6 mm with scattered fragmented

intervals with lengths less than 101.6 mm.

PERCENT CORE RECOVERY (REC) & ROCK QUALITY DESIGNATION (RQD)

x 100%REC =

RQD = x 100%

>

Top Hole El.

B
o
r
in

g
 

l
o
c
a
t
i
o
n

Hole I.D.

REC=100%

RQD=50%

REC=100%

RQD=80%

REC=88%

RQD=0%

Boring Date

End drilled interval

Begin drilled interval

Begin drilled interval

End drilled interval

Begin drilled interval

End drilled interval

Term

Strong

Weak

Very Weak

Very Strong 

RELATIVE STRENGTH OF INTACT ROCK

Extremely Strong

Medium Strong

Extremely Weak

Description Thickness / Spacing

Massive

Moderately bedded

Very thinly bedded

Laminated 

Very thickly bedded

BEDDING SPACING

Thickly bedded

Thinly bedded

Total length of core run (mm)

Total length of core run (mm)

Length of the recovered core pieces (mm)

Uniaxial Compressive Strength (kPa)

> 206842.71

99973.98 - 206842.71

48263.30 - 99973.98

24131.65 - 48263.30

4826.33 - 24131.65

1034.21 - 4826.33

< 1034.21

Greater than 3.05 m

0.91 m to 3.05 m

0.30 m to 0.91 m

92.08 mm to 304.8 mm

31.75 mm to 92.08 mm

9.53 mm to 31.75 mm

Less than 9.53 mm
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Pt # 3030 Elevation 472.840, Found 2 iron 

pipe with Brass Cap Stamped Dept of Trans 

RIV 60-12.7 1990 112 southwesterly of bridge.
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2/13/09

200
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19

6/15/09

D. FAHRNEY

C. AMANTE

A-07-005

A-07-006
A-07-007 A-07-008

8/20/09

1. 36mm DIAMETER SAMPLES WERE TAKEN USING A STANDARD

PENETRATION TEST (SPT) SPLIT BARREL SAMPLER WITH AN INSIDE 

DIAMETER (ID) OF 36mm AND AN OUTSIDE DIAMETER (OD) 

OF 51mm.

 
2. 61mm DIAMETER RING SAMPLES WERE TAKEN USING A CALIFORNIA

SPLIT BARREL SAMPLER WITH AN ID OF 61mm AND AN OD OF 84mm. 

 
3. ALL SAMPLES WERE DRIVEN WITH 64kg HAMMER WITH A

FALLING HEIGHT OF 762mm.

 
4. THIS LOTB SHEET WAS PREPARED IN ACCORDANCE WITH THE

CALTRANS SOIL AND ROCK LOGGING, CLASSIFICATION, AND

PRESENTATION MANUAL (JUNE 2007).

NOTES:
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very dense, light brown, dry, fine

Borehole Backfilled with Native Soils

ER = 80%
i

--trace clay

--slightly moist, trace clay, groundwater
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19

6/15/09

BENCH MARK:

Pt # 3030 Elevation 472.840, Found 2 iron 

pipe with Brass Cap Stamped Dept of Trans 

RIV 60-12.7 1990 112 southwesterly of bridge.

N = 697603.049

E = 1903554.738

1. 36mm DIAMETER SAMPLES WERE TAKEN USING A STANDARD

PENETRATION TEST (SPT) SPLIT BARREL SAMPLER WITH AN INSIDE 

DIAMETER (ID) OF 36mm AND AN OUTSIDE DIAMETER (OD) 

OF 51mm.

 
2. 61mm DIAMETER RING SAMPLES WERE TAKEN USING A CALIFORNIA

SPLIT BARREL SAMPLER WITH AN ID OF 61mm AND AN OD OF 84mm. 

 
3. ALL SAMPLES WERE DRIVEN WITH 64kg HAMMER WITH A

FALLING HEIGHT OF 762mm.

 
4. THIS LOTB SHEET WAS PREPARED IN ACCORDANCE WITH THE

CALTRANS SOIL AND ROCK LOGGING, CLASSIFICATION, AND

PRESENTATION MANUAL (JUNE 2007).

NOTES:

ALL DIMENSIONS ARE IN

METERS UNLESS OTHERWISE SHOWN
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--wet
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medium dense, light brown, dry,

fine to coarse grained sand

medium dense, brown, dry, fine

dense, brown, dry, fine grained
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6/15/09

BENCH MARK:

Pt # 3030 Elevation 472.840, Found 2 iron 

pipe with Brass Cap Stamped Dept of Trans 

RIV 60-12.7 1990 112 southwesterly of bridge.

N = 697603.049

E = 1903554.738

1. 36mm DIAMETER SAMPLES WERE TAKEN USING A STANDARD

PENETRATION TEST (SPT) SPLIT BARREL SAMPLER WITH AN INSIDE 

DIAMETER (ID) OF 36mm AND AN OUTSIDE DIAMETER (OD) 

OF 51mm.

 
2. 61mm DIAMETER RING SAMPLES WERE TAKEN USING A CALIFORNIA

SPLIT BARREL SAMPLER WITH AN ID OF 61mm AND AN OD OF 84mm. 

 
3. ALL SAMPLES WERE DRIVEN WITH 64kg HAMMER WITH A

FALLING HEIGHT OF 762mm.

 
4. THIS LOTB SHEET WAS PREPARED IN ACCORDANCE WITH THE

CALTRANS SOIL AND ROCK LOGGING, CLASSIFICATION, AND

PRESENTATION MANUAL (JUNE 2007).

NOTES:
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Borehole Backfilled with Native Soils

ER = 80%i
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Boring Terminated at Elev. 446.56 m
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--difficult drilling
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soft, moderately weathered, (recovered as fine to medium

grained sand (SP), very dense, wet)

10/02/09

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
528 594

6-28-10



PLAN

1:500

ALL DIMENSIONS ARE IN

METERS UNLESS OTHERWISE SHOWN

19

31

LOG OF TEST BORINGS NO. 4 OF 4

CU

EA

56-0842-FILE =>

BRIDGE NO.

EARLIER REVISION DATES

DISREGARD PRINTS BEARING

SHEET OF

U
S

E
R

N
A

M
E

 =
>

t
r
l
e
n

D
A

T
E

 P
L

O
T

T
E

D
 =

>
1

9
-
O

C
T

I
M

E
 P

L
O

T
T

E
D

 =
>

1
5
:
0
1

                        

REVISION DATES

DIST COUNTY ROUTE
SHEET TOTAL

PLANS APPROVAL DATE

NoTOTAL PROJECT SHEETS

CERTIFIED ENGINEERING GEOLOGIST

        

R
E

G

I
S

T E R E D G E O L
O

G

I
S

T

S

T
A

TE
OF C ALI F O R NI

A

Exp.

No.

CERTIFIED

ENGINEERING

GEOLOGIST
shall not be responsible for the accuracy or

completeness of electronic copies of this plan sheet.

The State of California or its officers or agents

0 10 20 30 40 50 60 70 80 90

ORIGINAL SCALE IN MILLIMETERS

FOR REDUCED PLANS

08

449311

KILOMETER POST

3/12/08

EB SR60 HOV CONNECTOR

31

KILOMETER POST

KLEINFELDER WEST, INC.

LIM & NASCIMENTO ENGINEERING

4080 LEMON STREET - THIRD FLOOR

RIVERSIDE, CALIFORNIA 92501

RIVERSIDE COUNTY TRANSPORTATION COMMISSION

1887 BUSINESS CENTER DRIVE, SUITE 6

SAN BERNARDINO, CALIFORNIA 92408

 

CARLOS

AMANTE

GE2724

6-30-10

1220 RESEARCH DRIVE, SUITE B

REDLANDS, CALIFORNIA  92374

 

56-0842

R19.6

PREPARED FOR THE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

PROJECT ENGINEER

C. AMANTE

7/21/08 11/4/08

SIGN OFF DATE

DESIGN OVERSIGHT

DRAWN BY

CHECKED BY

2/13/09

17
16

"D" Line

WB SR60 HOV

NB I-215

19

2
0

16

15

"J" Line
R=900.0 m

"K" Line

DIKE

RIV-60

DIKE

CONC

D
IK

E

DIKE

200

mm 200

mm

200

mm

200

mm

6/15/09

D. FAHRNEY

C. AMANTE

BENCH MARK:

Pt # 3030 Elevation 472.840, Found 2 iron 

pipe with Brass Cap Stamped Dept of Trans 

RIV 60-12.7 1990 112 southwesterly of bridge.

N = 697603.049

E = 1903554.738

1. 36mm DIAMETER SAMPLES WERE TAKEN USING A STANDARD

PENETRATION TEST (SPT) SPLIT BARREL SAMPLER WITH AN INSIDE 

DIAMETER (ID) OF 36mm AND AN OUTSIDE DIAMETER (OD) 

OF 51mm.

 
2. 61mm DIAMETER RING SAMPLES WERE TAKEN USING A CALIFORNIA

SPLIT BARREL SAMPLER WITH AN ID OF 61mm AND AN OD OF 84mm. 

 
3. ALL SAMPLES WERE DRIVEN WITH 64kg HAMMER WITH A

FALLING HEIGHT OF 762mm.

 
4. THIS LOTB SHEET WAS PREPARED IN ACCORDANCE WITH THE

CALTRANS SOIL AND ROCK LOGGING, CLASSIFICATION, AND

PRESENTATION MANUAL (JUNE 2007).

NOTES:

A-07-008A-07-007
A-07-006

A-07-005

8/20/09 10/2/09

36

61

36

61

36

61

36

61

36

36

36

36

fine grained sand

--very dense, mottled, iron staining

--iron staining, caliche veins, trace clay

--orange-brown, dry, fine to medium grained sand

--dense

--very dense

--drilling effort increases

--gray-brown, slightly moist, recovered as fine to

medium grained sand

--drilling effort increases

--groundwater encountered at 12.5 meters

--slightly weathered

--gray-brown, slightly moist, fine to medium grained

468

466

464

462

460

458

456

200

mm
ELEV. 469.78 m MSL S

ta
. 

1
1

6
+

7
1

.8
9

5

E
L

E
V

A
T

IO
N

 (
m

 M
S

L
)

3/08/07

Boring Terminated at Elev. 454.08 m

ElevGWS

3/08/07

457.312.5

12

90/280

69

88

31

46

67/250

62/250

9.319.6

6.919.4

8.120.3

 Silty Sand (SM):

0
.3

2
8
 m

 L
T

 f
r
o
m

"
J
"
 L

in
e

Alluvium:

468

466

464

462

460

458

456

E
L

E
V

A
T

IO
N

 (
m

 M
S

L
)

PROFILE
VERTICAL SCALE 1:2

Borehole Backfilled with Native Soils

ER = 80%i

medium dense, red-brown, dry,

A-07-008

Igneous Rock (Granitic):

REF

REF

REF

REF

DS

115+00 116+00 117+00

Tonalite, gray-brown, moderately

soft, slightly weathered, (recovered as fine to medium grained

sand (SP), very dense, moist)

10/02/09

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
529 594

6-28-10



ELEVATION

PLAN

1:400

1:400

West Connector LOL

Bent 2 Bent 3 Bent 4
Bent 5

Bent 6 Bent 7 Bent 8

Abut 1

Abut 7

16+00 17+00

Toe of 

Slope

Toe of 

Slope

Top of 

Slope

Top of 

Slope

2
:1

¨

1
  :1

¨

�

1
  
:1

¨

�

2
:1

¨
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:1

¨

C
O

N
C

A
S
P
H

C
C

R
I
V

-
6
0

R
I
V

-
2
1
5

D
IK

E

R = 121.915 m

  = 165^32’59"

T = 961.283 m

L = 351.637 m 

C
O

N
C

INDEX TO PLANS

1

BB EB

A

A

 

1 

BB 17+27.310¨

Elev 472.450

BB 15+43.372¨

Elev 475.861

1 

Exist

West Connector OC

Barrier Rail 

Type 2

LEGEND

ISOLATION CASING

OG

17+
00

16+00

T
o
 
P

e
r
r
i
s

& Var

T
o
 
B

e
a
u
m

o
n
t

4.5¨

T
o
 
R

i
v
e
r
s
i
d
e

T
o
 
R

i
v
e
r
s
i
d
e

3.6
3.00

(
F

u
t
u
r
e
)

183.940¨  Measured along West Connector LOL

20.880¨ 6 spans @ 24.180¨ = 145.080¨ 17.980¨

BC 14+97.313¨

N
 4

8
^
0
4
’
0
1
"
¨
W

Datum Elev = 455.0 m
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The State of California or its officers or agents

completeness of electronic copies of this plan sheet.

shall not be responsible for the accuracy or

LIM & NASCIMENTO ENGINEERING

M. ANDRASEK   M. ANDRASEK   

 1 2

56-506-a

M. CHAR       

RIVERSIDE COUNTY TRANSPORTATION COMMISSION

4080 LEMON STREET - THIRD FLOOR

RIVERSIDE, CALIFORNIA 92501

1887 BUSINESS CENTER DRIVE, SUITE 6

SAN BERNARDINO, CALIFORNIA 92408

LOAD AND RESISTANCE

FACTOR DESIGN

LIVE LOADING:

449311

08DESIGN GENERAL PLAN SHEET (METRIC) (REV. 10/27/05)

M. CHAR       

Note:

The Contractor shall verify all

controlling field dimensions before

ordering or fabricating any material.

6/30/10

57894

MOHAN S. CHAR 

K. GEE

MOHAN S. CHAR       

DATE

D. SARETSKY M. CHAR       M. CHAR       

HL-93 AND PERMIT

DESIGN VEHICLE

6/15/09

56-506

D. SARETSKY M. CHAR       

1:80

0.610¨

LOL West Connector

Barrier Rail

Type 1

Barrier Rail

Type 2

+12%

1
3
7
0
¨
 m

m

0.305¨

8.025¨

6.200¨

0.915¨

TYPICAL SECTION - BENT 5

 Isolation casing

(Bent 5 only)

Exist 1.220¨ 

Circular Column

Approx OG

FG

FG

                        8/20/09

1 

2.44¨7.32¨1.52¨

7.32¨

1.52¨

2.44¨
7.32¨

2.44¨ 7.32¨

SHEET NO.          TITLE

 

    1.           GENERAL PLAN

    2.           ISOLATION CASING DETAILS

WEST CONNECTOR OC

10/02/09

10/2/09

R61.83

Conc Barrier

Type 742B

Exist Steel

Column Casing

Robert Zezoff

10-22-09

 

                              WEST CONNECTOR OVERCROSSING   BR NO 56-0506

                                QUANTITIES

        

        ISOLATION CASING                                900 kg

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
530 594

6-28-10



L

ISOLATION CASING DETAIL

DETAIL A

L

L

SECTION L-L

Isolation Casing

See "Note 3"

FG

 

FG

 

1.22 m Dia

Column

Top of Footing

 

Isolation Casing

See "Note 3"

Limits of

Waterproofing

Isolation

Casing

Top of

Footing

Exist

Footing

150

2

*

*

Steel Cover

Plate

Steel Isolation

Casing

L 102 x 102 x

12.7 x (455 length)

Isolation Casing

See "Note 3"

45^

SINGLE VEE-GROOVE

4
5
^

6 mm

 

SINGLE BEVEL-GROOVE

4

SECTION K-K

DETAIL B

L 203 x 203 x

28.6 x (915 length)

1
0

0
0

  

Structure backfill

(Isolation Casing)

LIMITS OF PAYMENT

FOR STRUCTURE EXCAVATION & BACKFILL

Slurry Cement Backfill

(Isolation Casing)

Typ

min

min

m
in

* 75 mm bonding

No Scale

C Bent

C Column

Clear Void

Note:  Footing not shown.

� Column

Clear Void

Void

Clear Void

See "Detail A"

Structure Excavation (Isolation Casing)

Structure Backfill (Isolation Casing)

Slurry Cement Backfill (Isolation Casing)

Structure Backfill

(Isolation Casing)

Angle Bracket

Tot 4

LC Bent

No Scale

1. Single Vee-Groove and Square Groove

   permitted for all positions.

 

2. Single Bevel-Groove permitted for

   horizontal Joints only.

No Scale

L L

KK

C Column

Isolation Casing

See "Note 3"

300 mm Slurry

Cement Backfill

(Isolation Casing)

 

Exist Footing

 

Detail "B"

 

No Scale
3 mm x 305 mm Neoprene Strip

Centered over and bonded at

each side of Joint, see "Note 2"

Angle Bracket

Tot 4

No Scale

Backfill

Top of Footing

 

No Scale

No Scale

2

ISOLATION CASING DETAILS

1
5

0

300

3
0

0

460

6
0

0

 

 

Column

100

300

5
0

150 min

3
0

0
 
m

i
n

6 mm

1.22¨ m Dia

column
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The State of California or its officers or agents

completeness of electronic copies of this plan sheet.

shall not be responsible for the accuracy or

DATE

DESIGN DETAIL SHEET (METRIC) (REV.  10/27/05)

LIM & NASCIMENTO ENGINEERING

1887 BUSINESS CENTER DRIVE, SUITE 6

SAN BERNARDINO, CALIFORNIA 92408

RIVERSIDE COUNTY TRANSPORTATION COMMISSION

4080 LEMON STREET - THIRD FLOOR

RIVERSIDE, CALIFORNIA 92501

2

                                MOHAN S. CHAR       

6/30/10

57894

MOHAN S. CHAR 

CHECKEDBY

CHECKEDBY

K. GEE

M. CHAR

08

449311

D. SARETSKY

6/15/09

56-506
D. SARETSKY

M. ANDRASEK           

M. CHAR

                        8/20/09

3
7
0
0
¨

19 mm ` x 200 mm HS Concrete

Anchorage Device.  Drill and bond

Dowel (Chemical Adhesive) into Footing.

Spacing between � exterior Bolts

shall be at 150 mm and 75 mm min

between � exterior Bolt and ends

of Steel Angle.  Total 3 Anchorage

Devices per Steel Angle.

Approx OG 

WEST CONNECTOR OC

6 mm Dia Bolt

Typ

6 mm Dia Bolt

Typ

 A

 A

SECTION A-A

No Scale

Steel Isolation

Casing

6 mm Dia Bolt

w/ nut & washers

tot 8 per side cover

4 bolts each side

equally spaced

Typ

3 mm thick Sheet

Metal half cover, typ

3 mm Sheet Metal Cover

Bend 90^ at 

each end

3 mm thick 

Sheet metal

cover

13 clr

max

10/02/09

10/2/09

R61.83

12.5 mm Steel

Column Casing

Face of 12.5 mm

Steel Column Casing

Face of 12.5 mm

Steel Column 

Casing

7
5

Steel Column Casing

Slope to drain

 

Face of 12.5 mm

Steel Column Casing

Steel 

Isolation

Casing

19 mm ` x 225 mm HS Concrete

Anchorage Device.  Drill and bond Dowel

(Chemical Adhesive) into Column & Steel

Casing. Spacing between � exterior Bolts

shall be at 150 mm and 75 mm min

between � exterior Bolt and ends

of Steel Angle.  Total 3 Anchorage

Devices per Steel Angle.

Backup Plate

 

ISOLATION CASING WELDING DETAIL (BUTT JOINTS)

Notes:

 

1. Steel Cover Plate, Angles and all Hardware shall be galvanized.

 

2. Neoprene Strip may be cut and overlapped as required to fit

   against Column and Steel Cover Plate.  Entire Joint between

   Column and Steel Cover Plate shall be sealed.

 

3. Steel Isolation Casing properties: AASHTO M36 2140 mm ` minimum. 

   Galvanized Corrugated Steel Pipe: 75 mm x 25 mm x 4.3 mm

   Minimum wall area = 5200 mm /m

   Minimum moment of inertia = 411,000 mm /m

 

4. Structural Steel: ASTM A36M, Fy = 250 MPa

 

5. Steel bolts: ASTM A449, Type 1

Note:

The Contractor shall verify all

controlling field dimensions before

ordering or fabricating any material.

3 mm 

Neoprene

Strip

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
531 594

6-28-10



15 16

S58^54’30"E

"X" Line

1
0
+
5
0

1
1

L

15+50

 

TYPICAL SECTION
1:100

"X" Line

-2%
PG

12

1

Chain Link

Railing

Type 3

Conc 

Barrier

Type 732

PLAN
1:250

1:250

ELEVATION

To Riverside

No Scale

PROFILE GRADE

2.65% -1.99%
140 m VC

Datum Elev 443.0 m

15+5015+00 16+00

Approx OG along

RT Edge of deck

5

5

6

6

Abut 1

Pier 2 Pier 3

Abut 4

C PierL

BB EB

EB 15+95.336

Elev 460.402

1
:1

.5

1
:1

.5

15+60.187 "X" Line

10+69 941 BNSF RR

1
:
2Top of

slope

Toe of

slope

Top of

slope

Top of

slope

&1 2
3

RR R/W

BB 15+25.036

Elev 460.641

C PierL

S
1
5
^
2
9
’4

4
"
E

C
 E

x
is
t B

N
S
F
 R

R

4
.5

7
2

C Future 

  RR Tracks

L

1.83 m Dia

Storm Drain Pipe

C Future 

  RR Tracks

L

 

1

UTILITY LEGEND

2

3

12

3

FG

Chain Link

Railing

Type 3

CIP/PS Conc

Box Girder

760 mm 

Pierwall

2

3

4

6

5

7

RR R/W

7

6

1
.
8
3

7

Chain Link

Railing

Type 7

Top of

slope

T

o

e

 

o

f

slope
Toe of

slope

4

4
Future Utility Opening

(600 mm x 450 mm)

8

4

8
8

1

2

8

2

1 8

BVC 14+70.000

Elev 459.684

R/C = -3.3143% / Sta

EVC 16+10.000

Elev 460.147

CURVE DATA

A

R

 

T

L

= 152.400 m

=  30^32’31"

=  41.657 m

=  81.237 m

A

16+17.699 BC

To Moreno

Valley

3
.3

5

3
.3

5
3
.0

5

Conc 

Barrier

Type 26(mod)

9

99

1.83

(6’-0")

4
.6

&1 2

6

6

(1
5’

-0
")

(1
5’

-0
")

C
lr

C
lr

Fractured 

Rib texture
Fractured 

Rib texture

NOTES:

1 Paint "Br. No. 56C0566 &

Box Springs OH (Widen)

Br.No. 56-0082R

Notes:

Toe of

slope

20.190

(66’-3")

29.920

(98’-2")

20.190

(66’-3")

70.300  Measured along "X" Line

(230’-8")

22.080

(72’-5")

10.190

(33’-5")

11.890

(39’-0")

3
0
.5

  
m

(1
0
0
’-
0
"
)

7
.6

2
0

(2
5
’-
0
"
)

7
.6

2
0

(2
5
’-
0
"
)

0.305

(1’-0")
4.88

(16’-0")

3.35

(11’-0")

3.05

(10’-0")

3.35

(11’-0")

4.88

(16’-0")

0.435

(1’-5")

1
2
9
5
 m

m

(
4

’
-
3

"
)

BOX SPRINGS ROAD OH (REPLACE)

4

Concrete barrier

Transition, see

"Road Plans"

3

4

10

10

300 mm ` Casing for

Future Gas Line

400 mm ` Casing for

Future Water Line

100 mm Curb

Conc Barrier

Type 26 (mod)

2 - 100 mm ` Conduits

for Future Utility

5
75 mm & 50 mm dia

Electrical conduits

5

 

4.572

(15’-0")

*
  **

  * 9.140 (30’-0") Min Vert Clr

 ** 7.620 (25.0’) Horiz Clr (face of Pier)

**

DEPARTMENT OF TRANSPORTATION

PREPARED FOR THE

STATE OF CALIFORNIA

0 10 20 30 40 50 60 70 80 90 100

ALL DIMENSIONS ARE IN

METERS UNLESS OTHERWISE SHOWN

T
I
M

E
 P

L
O

T
T

E
D

 =
>

D
A

T
E

 P
L

O
T

T
E

D
 =

>
1
5
:
0
2

1
9

-
O

C
U

S
E

R
N

A
M

E
 =

>
t
r
l
e
n

PROJECT ENGINEER

GENERAL PLAN

DESIGN OVERSIGHT

SIGN OFF DATE

DESIGN

DETAILS

QUANTITIES

BY CHECKED

SPECIFICATIONS

CHECKED

PLANS AND SPECS

COMPARED

BY

BY

LAYOUT

ORIGINAL SCALE IN MILLIMETERS

FOR REDUCED PLANS

CU

EA

FILE =>

DISREGARD PRINTS BEARING

EARLIER REVISION DATES

BRIDGE NO.

KILOMETER POST

REVISION DATES (PRELIMINARY STAGE ONLY) SHEET OF

CHECKED

CHECKEDBY

BY

DIST COUNTY ROUTE
SHEET TOTAL

PLANS APPROVAL DATE
No.

Exp.

CIVIL

R
E

G
I

S
T

E
R

E

D
 

P
R O F E S S I O N

A
L

 
E

N
G

I
N

E
E

R

S

T
A

T
E  OF  C

A

LI F O R N
IA

REGISTERED CIVIL ENGINEER

KILOMETER POST

NoTOTAL PROJECT SHEETS
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completeness of electronic copies of this plan sheet.
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LIM & NASCIMENTO ENGINEERING

R. ANDRASEK   R. ANDRASEK   

 1 25

56c-0566

M. CHAR       

RIVERSIDE COUNTY TRANSPORTATION COMMISSION

4080 LEMON STREET - THIRD FLOOR

RIVERSIDE, CALIFORNIA 92501

1887 BUSINESS CENTER DRIVE, SUITE 6

SAN BERNARDINO, CALIFORNIA 92408

LOAD AND RESISTANCE

FACTOR DESIGN

LIVE LOADING:

449311

08
9/25/08

DESIGN GENERAL PLAN SHEET (METRIC) (REV. 10/27/05)

D. KIM / K. GEE

M. CHAR       

Note:

The Contractor shall verify all

controlling field dimensions before

ordering or fabricating any material.

6/30/10

57894

MOHAN S. CHAR 

K. GEE

T. DUDLEY/A. SIVATHASAN
56C0566MOHAN S. CHAR       

DATE

D. SARETSKY M. CHAR       M. CHAR       

12/22/08 5/15/09 6/12/09 8/20/09

Exist  Box Springs Road OH

Br.No. 56C0056 to be removed

Year Constructed"

Paint "Box Springs Road OH"

MBGR, See "Road Plans"

Structure Approach Type N(9S)

RR Maintenance Rd 

Slope Paving

Deck drain, Type D-2, see

"Miscellaneous Details" sheet

Welded Steel Casing for Future Utility

4
.
8
8

HL-93 W/"LOW BOY" AND

PERMIT DESIGN VEHICLE

4
.
8
8

1
:1

.5

1
:1

.5

Retaining Wall, see "Road Plans"

Point of minimum vertical clearance

Indicates Direction of traffic

Indicates existing structure

Indicates existing bridge removal

Future Electrolier, see "Electrical Plans"

9

46^35’1
4"

Skew

Typ 1
:
2

10/02/09

10/2/09

1. For General Notes, Index to Plans

   and "Standard Plans" list, see

  "Index to Plans" sheet.

 

2. For Stage Construction, see "Road Plans".

 

3. For Bridge Removal, see "Box Springs OH

  (Widen) Br.No. 56-0082R" plans.

Note: RR Temporary Horizontal Clearance = 4.570 m

RR Temporary Vertical Clearance = 6.400 m

Robert Zezoff

10-22-09

                                QUANTITIES

        PRESTRESSING CAST-IN-PLACE CONCRETE               LUMP SUM

        JOINT SEAL (MR 40 MM)                               64  m

        BAR REINFORCING STEEL (BRIDGE)                 258 000  kg

        300 MM WELDED STEEL PIPE CASING                     25  m

        400 MM WELDED STEEL PIPE CASING                     25  m

        BRIDGE DECK DRAINAGE SYSTEM                       1570  kg

        CHAIN LINK RAILING (TYPE 3)                         81  m

        CHAIN LINK RAILING (TYPE 7)                         82  m

        CONCRETE BARRIER (TYPE 26 MODIFIED)                 91  m

        CONCRETE BARRIER (TYPE 732)                         83  m

        

               BOX SPRINGS ROAD OVERHEAD (REPLACE)  BR NO 56C0566

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
532 594

6-28-10
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STANDARD PLAN SHEET NO.

DETAIL NO.

RSP

GENERAL NOTES:  

LOAD & RESISTANCE FACTOR DESIGN

Approach Slab

Abutment

1

1

D

H

S
e
e
 
T

a
b

l
e

300 300

1
2

0
0

m
in

Pavement

FG

Low Expansion 

Material

EI<50 and SE>20

1

1

End of

Approach Slab

CONCRETE STRENGTH AND TYPE LIMITS
No Scale

Structural Concrete, Approach Slab

 Reinforced Concrete:

    fy  = 420 MPa

    f’c =  25 MPa, Unless otherwise noted

    n   =  8

 

 Prestressed Concrete:

    See "Prestressing Notes" on "Girder Layout" sheet.

Structural Concrete, Bridge (28 MPa @ 28 days)

2

2400

min

H

< 4.9 m

> 4.9 m

D

1.2 m

0 m

Note:

Expansion Index (EI) :

to be determined by ASTM D4829

Sand Equivalent (SE) :

to be determined by California test method 217

No Scale

RSP

No Scale

300

typ

6
0

0

PAY LIMITS OF EXACAVATION 

AND BACKFILL AT PIERS

FG

Backfill

No Scale

300

typ

FG

LIMITS OF LEAN CONCRETE
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1

1

Design:

    AASHTO LRFD Bridge Design Specifications, 3rd Edition with

    Interims through 2006 and the Caltrans Amendments v3.06.01

    except that Geotechnical design of deep foundations, earth

    retaining systems, bridge (including barrier & railing) details

    taken from Standard Plans July 2004 and earlier versions,

    Standard Bridge Details (XS sheets) are designed using Bridge

    Design Specifications (1996 AASHTO with Revisions by Caltrans)

 

Seismic Design:    Caltrans Seismic Design Criteria (SDC), 

                  Version 1.4 dated June 2006

 

Dead Load:          Includes 1.68 KPa for future wearing surface

 

Live Loading:       HL-93 and Permit Design Load

 

Seismic Loading:   Site Specific ARS Curve

A10A     ACRONYMS AND ABBREVIATIONS (A-L)

A10B     ACRONYMS AND ABBREVIATIONS (M-Z)

A10C     SYMBOLS (SHEET 1 OF 2)

A10D     SYMBOLS (SHEET 2 OF 2)

A62B     LIMITS OF PAYMENT FOR EXCAVATION AND

         BACKFILL - BRIDGE SURCHARGE AND WALL

A62C     LIMITS OF PAYMENT FOR EXCAVATION AND

         BACKFILL - BRIDGE

A77J1    METAL BEAM GUARD RAILING CONNECTIONS TO

         BRIDGE RAILINGS WITHOUT SIDEWALKS DETAILS No. 1

A77J2    METAL BEAM GUARD RAILING CONNECTIONS TO

         BRIDGE RAILINGS WITHOUT SIDEWALKS DETAILS No. 2

A77K1    METAL BEAM GUARD RAILING CONNECTIONS TO

         BRIDGE RAILINGS WITH SIDEWALKS DETAILS No. 1

A77K2    METAL BEAM GUARD RAILING CONNECTIONS TO

         BRIDGE RAILINGS WITH SIDEWALKS DETAILS No. 2

B0-1     BRIDGE DETAILS

B0-3     BRIDGE DETAILS

B0-5     BRIDGE DETAILS

B0-13    BRIDGE DETAILS

B6-21    JOINT SEALS (MAXIMUM MOVMENT RATING = 50 mm)

B7-1     BOX GIRDER DETAILS

B7-6     DECK DRAINS, TYPES D-1 & D-2

B7-8     DECK DRAINAGE DETAILS

B7-10    UTILITY OPENING BOX GIRDER

B8-5     CAST-IN-PLACE PRESTRESSED GIRDER DETAILS

B11-52   CHAIN LINK RAILING TYPE 7

B11-54   CONCRETE BARRIER TYPE 26

B11-55   CONCRETE BARRIER TYPE 732

B14-5    WATER SUPPLY LINE (DETAILS) (PIPE SIZE LESS 

         THAN NPS 4)

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

V
a
r
i
e
s

Approx Bedrock

Elev 446.0 m

Lean Concrete Base

Structure

Excavation

(Type D)

LIMITS OF LOW EXPANSION MATERIAL

DEPARTMENT OF TRANSPORTATION

PREPARED FOR THE

STATE OF CALIFORNIA
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The State of California or its officers or agents

completeness of electronic copies of this plan sheet.

shall not be responsible for the accuracy or

DATE

DESIGN DETAIL SHEET (METRIC) (REV.  10/27/05)

LIM & NASCIMENTO ENGINEERING

1887 BUSINESS CENTER DRIVE, SUITE 6

SAN BERNARDINO, CALIFORNIA 92408

RIVERSIDE COUNTY TRANSPORTATION COMMISSION

4080 LEMON STREET - THIRD FLOOR

RIVERSIDE, CALIFORNIA 92501

25

M. / R. ANDRASEK           

                                MOHAN S. CHAR       

6/30/10

57894

MOHAN S. CHAR 

56C0566
CHECKEDBY

CHECKEDBY

D. KIM / K. GEE

K. GEE

M. CHAR

T. DUDLEY/A. SIVATHASAN

9/25/08

08

449311

D. SARETSKY

12/22/08

BOX SPRINGS ROAD OH (REPLACE)

5/15/09 6/12/09         8/20/09

GENERAL PLAN

INDEX TO PLANS

DECK CONTOURS

FOUNDATION PLAN

ABUTMENT 1 LAYOUT

ABUTMENT 4 LAYOUT

ABUTMENT DETAILS No. 1

ABUTMENT DETAILS No. 2

ABUTMENT DETAILS No. 3

PIER LAYOUT

PIER DETAILS

PIER FOOTING LAYOUT

TYPICAL SECTION

GIRDER LAYOUT

GIRDER DETAILS

GIRDER REINFORCEMENT

STRUCTURE APPROACH TYPE N(9S)

STRUCTURE APPROACH DRAINAGE DETAILS

SLOPE PAVING - FULL SLOPE

CHAIN LINK RAILING TYPE 3

MISCELLANEOUS DETAILS

SOIL LEGEND No. 1

SOIL LEGEND No. 2

ROCK LEGEND

LOG OF TEST BORINGS

Structural Concrete, Bridge (25 MPa @ 28 days)

Structural Concrete, Bridge Footing  (25 MPa @ 28 days)

Pier

Pier

Note:

Overexcavation depth may be reduced,

as approved by the Engineer,  if 

undisturbed bedrock is encountered.

10/2/09

10/02/09

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
533 594

6-28-10



15+50 16+0015+05

PLAN
1:200

LC Pier 2
L LC Brg Abut 4C Brg Abut 1 LC Pier 3

BB

Edge of deck EB

"X" Line

Edge of deck

460.5

460.0

460.0

460.5

461.0 461.0
LEGEND

  =

DECK CONTOURS

SUPERELEVATION DIAGRAM
No Scale

16+0015+00

Bridge Limits

E
B

B
B

Axis of Rotation

B
C

-3% Lt ETW & ES

R = 152.400 Lt

E
C

-3% Lt ETW & ES

R = 161.831 Lt

+20 +40 +60 +80+40 +60 +80 +20 +40 +60
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1
4
+

5
4
.2

7
6

1
4
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7
1
.2

7
6

-2% Lt ETW & ES

1
6
+

1
7
.6

9
9

1
6

+
3

4
.6

9
9

METERS UNLESS OTHERWISE SHOWN

 See "Road Plans"See "Road Plans" 

Structure 

Approach slab

Structure 

Approach slab

-2%

0%

-3%

+3%

1
0
.
1
9

1
1
.
8
9

Indicates 3.0 m intervals along 

"X" Line

Indicates 0.5 m Contour

Contour interval is 0.05 m

Contours do not include camber or

allowable for falsework settlement.

DEPARTMENT OF TRANSPORTATION

PREPARED FOR THE

STATE OF CALIFORNIA
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completeness of electronic copies of this plan sheet.

shall not be responsible for the accuracy or
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DESIGN DETAIL SHEET (METRIC) (REV.  10/27/05)

LIM & NASCIMENTO ENGINEERING

1887 BUSINESS CENTER DRIVE, SUITE 6

SAN BERNARDINO, CALIFORNIA 92408

RIVERSIDE COUNTY TRANSPORTATION COMMISSION

4080 LEMON STREET - THIRD FLOOR

RIVERSIDE, CALIFORNIA 92501

25

M. / R. ANDRASEK           

                                MOHAN S. CHAR       

6/30/10

57894

MOHAN S. CHAR 

56C0566
CHECKEDBY

CHECKEDBY

D. KIM / K. GEE

K. GEE

M. CHAR

T. DUDLEY/A. SIVATHASAN

9/25/08

08

449311

D. SARETSKY

12/22/08

BOX SPRINGS ROAD OH (REPLACE)

5/15/09 6/12/09         8/20/09

"X" Line

+2% Rt ETW & ES

+3% Rt ETW & ES+3% Rt ETW & ES

+2%

10/2/09

10/02/09

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,
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WW LOL

S58^54’30"E

WW LOL
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WW LOL
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WW LOL
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L

AC

AC

15+25.691

15+45.226

15+94.681

LEGEND

Indicates bottom of footing elevation

Indicates existing footing

455.200

455.800

447.320

447.700

1
4
.8

2
6

1
7
.3

0
0

600 mm

Chamfer

Typ

CURVE DATA

A

R

 

T

L

= 152.400 m

=  30^32’31"

=  41.657 m

=  81.237 m

16+17.70 BC

A

To Moreno
Valley1

7
.3

0
0

1
4
.8

2
6

BENCHMARKS

PT #865      Elevation 460.668 m

 

Found 25 mm iron pipe with Caltrans RP plug

North side of Box Springs Road.

N = 698034.479

E = 1903003.479

PT #3030     Elevation 472.840 m

 

Found 50 mm iron pipe with Brass Cap Stamped

"Dept of Trans RIV 60-12.7 1990"

34.14 m Southwesterly of bridge.

N = 697603.049

E = 1903554.738

L

15+60.187 "X" Line

10+69 941 BNSF RR

15+75.146

SPREAD FOOTING DATA TABLE

SUPPORT

LOCATION
Permissible 

Gross Contact 

Stress 

(Settlement)

(kPa)

Allowable

Gross Bearing

Capacity 

(kPa)

Working Stress Design (WSD) Load and Resistance Factor Design (LRFD) 

Permissible Net

Contact Stress

(Settlement)

(kPa)

Service Strength

b

Extreme Event

b

 

Vertical Datum: NGVD-1929

Horizontal Datum: NAD-83, Zone 6 (EPOCH 1984.0)
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Exist Box Springs Road OH

Br. No. 56C0056 Footing

(To be removed), typ

C Exist N. Box Springs Rd

Exist Box Springs Road OH

Br. No. 56C0056 Abutment

(To be removed), typ

UTILITY LEGEND

1
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BOX SPRINGS ROAD OH (REPLACE)

3

4

Exist 4- 100 mm Conduit 

(AT&T) To be relocated

3

4

Exist 50 mm Dia Gas Line

(TGC) Abandoned

Abut 1

Pier 2

Pier 3

Abut 4

315

N/A

N/A

345

195

N/A

N/A

210
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310

1480
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N/A
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Note:

The Contractor shall verify all

controlling field dimensions before

ordering or fabricating any material.
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LIM & NASCIMENTO ENGINEERING

RIVERSIDE COUNTY TRANSPORTATION COMMISSION

4080 LEMON STREET - THIRD FLOOR

RIVERSIDE, CALIFORNIA 92501

1887 BUSINESS CENTER DRIVE, SUITE 6

SAN BERNARDINO, CALIFORNIA 92408

08

449311

NAD-83, Zone 6

(EPOCH 1984.0)HORZ.DATUMVERT.DATUM NGVD-1929AS SHOWN

ALL DIMENSIONS ARE IN

METERS UNLESS OTHERWISE SHOWN

9/25/08 254

FOUNDATION PLAN SHEET (METRIC) (REV. 10/27/05)

D. KIM / K. GEE   

M. CHAR     

6/30/10

57894

MOHAN S. CHAR 

MOHAN S. CHAR       

R. / M. ANDRASEK    
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T. DUDLEY/A. SIVATHASAN
56C0566
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D. SARETSKY 

12/22/08

J. TERRY

M. WILSON

5/15/09 6/12/09         8/20/09

Factored Gross

Nominal Bearing

Resistance

 O = 0.45

(kPa)

Factored Gross

Nominal Bearing

Resistance

O = 1.00

(kPa)

10/2/09

10/02/09

1
0
/
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Exist 1.83 m¨ Dia

Storm Drain Pipe

To be removed

1.83 m Dia

Storm Drain Pipe

Robert Zezoff
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Abut Ftg

Edge of deck

CIP Girder

outline

1
5
0

C Brg Abut 1L

6
9
0
0

80 mm Dia Plastic

drain pipe, typ

See "Note 3"

WW LOL

A

B

A

B

External

Shear key

See "Note 4"

Typ

C C

DD

Structure

Approach

Conc Barrier

Type 26

(mod)

Conc Barrier

Type 732

Slope paving

-2% -2% -2% -2% -2%-2% -2%-2% -2%-2%

1:50

ABUTMENT 1 ELEVATION

6200 Max spacing

 Typ

C 100 mm dia Drain pipe, typL

4060

Typ

ABUTMENT 1 PLAN

1:50

WW LOLL

LC "X" Line

Abut backwall

ABUTMENT 1 LAYOUT

3
0

5

c
l
r

Fabric or Steel reinforced

Elastomeric Brg Pad

See "Note 1", typ

U-8

B7-10

Structure

Approach U-8

B7-10

C Interior

Brg Pad

Location 

Typ

B

L

C

L

A

C Exterior

Brg Pad

Location

5

370

Typ

550 mm o Opening for

Future Water Line

7
2

5

Future Utility Opening

(600 x 450)

7
2

5

7
7
5

U-8

B7-10

U-8

B7-10

Edge 

of deck

Expanded

polystyrene 13-2

B0-13

450 mm o Opening for

Future Gas Line

WWLOL, Typ

L

 See

"Note 2"

Fractured

rib texture

See "Note 7"

Typ

Fractured

rib texture

See "Note 7"

3 Equal spaces @ 3216 = 9648 2376 2432

14 826

C Exterior

Brg Pads

Location 

Tot 2

7
8
8
0

17 300

Notes:

 

1. Steel or fabric reinforced elastomeric

   bearing pads.  See "Bearing Pad Detail"  

   and "Bearing Pad Schedule" on "Abutment 

   Details No. 2" sheet.

  

2. For "Footing Corner Detail", see "Abutment 

   Details No. 2" sheet.

 

3. See "Structure Approach Drainage Details" 

   for more information.

 

4. For external shear key details, see 

   "Abutment Details No. 3" sheet.

Notes (cont’d):

 

5. For "Sections A-A, B-B, C-C & D-D", 

   see "Abutment Details No. 3" sheet.

 

6. For Utility details, see "Typical Section"

   sheet.

 

7. For fractured rib texture detail,

   see "Abutment Details No. 2" sheet.

 

8. For Deck Drain information, see

   "Girder Layout" & "Miscellaneous

   Details" sheets.

Top of Abut

backwall

2432 1188 1188 3 Equal spaces @ 3216 = 9648 2844

Future Utility

Opening, typ

(600 x 450)

7
2

5

Drain pipe

extension

Total 5
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DESIGN DETAIL SHEET (METRIC) (REV.  10/27/05)

LIM & NASCIMENTO ENGINEERING

1887 BUSINESS CENTER DRIVE, SUITE 6

SAN BERNARDINO, CALIFORNIA 92408

RIVERSIDE COUNTY TRANSPORTATION COMMISSION

4080 LEMON STREET - THIRD FLOOR

RIVERSIDE, CALIFORNIA 92501

25

M. / R. ANDRASEK           

                                MOHAN S. CHAR       

6/30/10

57894

MOHAN S. CHAR 

56C0566
CHECKEDBY

CHECKEDBY

D. KIM / K. GEE

K. GEE

M. CHAR

T. DUDLEY/A. SIVATHASAN

9/25/08

08

449311

D. SARETSKY

12/22/08

BOX SPRINGS ROAD OH (REPLACE)

5/15/09 6/12/09         8/20/09

15 26117 735

250mm` opening

for deck pipe,

see "Note 8"

5
2
5

(Measured along

 C Brg Abut)

600mm

Chamfer

Typ

10/2/09

10/02/09

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
536 594

6-28-10



Edge of deck

C Brg Abut 4L

LC "X" Line

1
5
0

WW LOL

14 826 17 300

Abut Ftg

ABUTMENT 4 PLAN

1:50

1:50

ABUTMENT 4 ELEVATION

Conc Barrier

Type 732

A A

External

Shear key

See "Note 4"

Typ

B B

-2% -2% -2% -2% -2%-2% -2%-2% -2%-2%

C 100 mm dia Drain pipe, typL

Top of 

Abut backwall

C C

DDSlope

paving

Slope

paving

Structure

Approach

Conc

Barrier

Type 26

(mod)

ABUTMENT 4 LAYOUT

CIP Girder

outline

80 mm Dia Plastic

drain pipe, typ

See "Note 3"

Structure

Approach

Fabric or Steel reinforced

Elastomeric Brg Pad

See "Note 1", typ

Abut backwall

6

C

C Exterior

Brg Pad

Location

L

370

2844 3 equal spaces @ 3216 = 9648 2376 2432

7
2

5

550 mm ` Opening for

Future Water Line

Expanded

polystyrene

Future

Utility Opening

(600 x 450)

7
7

5

7
2
5

13-2

B0-13

WWLOL, Typ

(Measured along

C of Abut Brg)L

Edge 

of deck

 See

"Note 2"

Fractured

rib texture

See "Note 7"

Typ

Fractured

rib texture

See "Note 7"

2432 1188 1188 3 equal spaces @ 3216 = 9648

WW LOL
L

A

C Exterior

Brg Pads

Location 

Tot 2

LC Interior

Brg Pad

Location 

Typ

B

5
9
6
0

6
0
8
0

Notes:

 

1. Steel or fabric reinforced elastomeric

   bearing pads.  See "Bearing Pad Detail"  

   and "Bearing Pad Schedule" on "Abutment 

   Details No. 2" sheet.

  

2. For "Footing Corner Detail", see "Abutment 

   Details No. 2" sheet.

 

3. See "Structure Approach Drainage Details" 

   for more information.

 

4. For external shear key details, see 

   "Abutment Details No. 3" sheet.

Notes (cont’d):

 

5. For "Sections A-A, B-B, C-C & D-D", 

   see "Abutment Details No. 3" sheet.

 

6. For Utility details, see "Typical Section"

   sheet.

 

7. For fractured rib texture detail,

   see "Abutment Details No. 2" sheet.

 

8. For Deck Drain information, see

   "Girder Layout" & "Miscellaneous

   Details" sheets.

6200 Max spacing

 Typ

3
0

5

c
l
r

4060

Typ

450 mm ` Opening for

Future Gas Line B7-10

U-8
B7-10

U-8

Future Utility

Opening, typ

(600 x 450)

B7-10

U-8

Drain pipe

extension

Total 5

7
2

5
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LIM & NASCIMENTO ENGINEERING

1887 BUSINESS CENTER DRIVE, SUITE 6

SAN BERNARDINO, CALIFORNIA 92408

RIVERSIDE COUNTY TRANSPORTATION COMMISSION

4080 LEMON STREET - THIRD FLOOR

RIVERSIDE, CALIFORNIA 92501

25

M. / R. ANDRASEK           

                                MOHAN S. CHAR       

6/30/10

57894

MOHAN S. CHAR 

56C0566
CHECKEDBY

CHECKEDBY

D. KIM / K. GEE

K. GEE

M. CHAR

T. DUDLEY/A. SIVATHASAN

9/25/08

08

449311

D. SARETSKY

12/22/08

BOX SPRINGS ROAD OH (REPLACE)

5/15/09 6/12/09         8/20/09

600mm

Chamfer

17 73515 261

250mm` opening

for deck pipe,

see "Note 8"

5
2
5

10/2/09

10/02/09

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
537 594

6-28-10



#16 x 600 @ 300

13-2

    B0-13

   300

"a" + 13 mm

BB or EB

450 450
Joint Seal

(MR=40)

    B6-21

L

#13    @ 300

Structure

Approach Slab

Type N(9S)

See "Note 1" #16 @ 300 Brg pad

#16    @ 300

#29 tot 44
5

0

#19 tot 5

1

1

"Detail 1"

#16   @ 300

9
7
5

#16 @ 300

#29   @ 300

#16 @ 300

Const Jt

#19 @ 300

#25 @ 300

9
1
5

7
5

c
l
r

7
5

c
l
r

R=230

3050

1:20

1525 1525

C Brg Abut

= C FtgL

900

Const Jt

50 clr

Typ

Abutment 1 shown, Abutment 4 similar

C
I
P

/
P

S
 C

o
n

c

B
o

x
 
G

i
r
d

e
r

Top of Deck Slab

No Scale

DETAIL 1

B6-21

   
Note:

For "a" dimension, see

(Use value corresponding to CIP/PS)

Expanded

Polystyrene

13 mm Exp

Jt Filler

3
0

0

"a"+13 mm

Abut backwall

End Diaphragm

ABUTMENT DETAILS No. 1

Geocomposite drain

See "Note 2"

JOINT PROTECTION DETAIL

BB or EB

75 mm Bonding on

smooth finish

Abut Backwall

Expanded 

Polystyrene

Geocomposite

Drain

3 mm x 300 mm Neoprene

strip bonded 75 mm minimum

width each side of joint.

Place prior to backfilling

the Abutment Backwall and

installing the temporary bumper.

(Fold neoprene into chamfer.)

  

7
5

7
5

Alternative 1

Temporary bumper

with inserts

75 mm Bonding on

smooth finish

No Scale

 

"a"+13 mm

25 mm Chamfer

Typ

Joint Seal

(MR=40)

Structure Approach

B0-1

1-2

Slope

paving

ABUTMENT TYPICAL SECTION

7

P
l
a
c
e
 
b
a
c
k
w

a
l
l

a
f
t
e
r
 
p

r
e
s
t
r
e
s
s
i
n
g

  

75 mm Bonding

#16 @ 300

-

2

%

(RSP)

(RSP)

Drain line

See"Note 3"

100 mm

Drain pipe

Berm

(Abut 4 only)
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LIM & NASCIMENTO ENGINEERING

1887 BUSINESS CENTER DRIVE, SUITE 6

SAN BERNARDINO, CALIFORNIA 92408

RIVERSIDE COUNTY TRANSPORTATION COMMISSION

4080 LEMON STREET - THIRD FLOOR

RIVERSIDE, CALIFORNIA 92501

25

M. / R. ANDRASEK           

                                MOHAN S. CHAR       

6/30/10

57894

MOHAN S. CHAR 

56C0566
CHECKEDBY

CHECKEDBY

D. KIM / K. GEE

K. GEE

M. CHAR

T. DUDLEY/A. SIVATHASAN

9/25/08

08

449311

D. SARETSKY

12/22/08

BOX SPRINGS ROAD OH (REPLACE)

5/15/09 6/12/09         8/20/09

Expanded Polystyrene

see "Note 4"

Notes: 

 

1. See "Structure Approach Slab,

   Type N(9S)" sheet.

 

2. See "Structure Approach Drainage

   Details" sheet.

 

3. For Deck Drain information, see

   "Girder Layout" & "Miscellaneous

   Details" sheets.

 

4. Remove expanded polystyrene min 150 mm

   from all expoeed surfaces.

Utility opening for deck drain

Joint Protection Detail

10/2/09

10/02/09

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
538 594

6-28-10



BB

Top of

Approach Slab

C Brg Abut 1L

1
0
0
0

WINGWALL ELEVATION
1:25

(Abutment 1 Right shown, others similar)

Slope Paving

E

E

Geocomposite Drain

SECTION E-E

WW LOL

See "Structure

Approach Drainage

D

e

t

a

i

l

s

"

 

s

h

e

e

t

Chain Link 

Railing

Type 3

TPB

1:25

300

#16      tot 2

#16     

#29 tot 2

#19   @ 225

#29     @ 225

#16     @ 300

275 275

350350

LC Brg Pad

  parallel 

  to "X" Line

Edge of 

galvanized

sheet metal

Abutment

backwall

Bearing Pad
*

L
e
v
e
l

W

*
*

L

L

BEARING PAD DETAIL

No Scale

PLAN

ELEVATION

Level

Expanded 

polystyrene

s

a

m

e

 

t

h

i

c

k

n

e

s

s

 

as bearing pad

    

    B0-13

13-1

Abut seat

* See Brg Pad Schedule

for size & type

Coat top of pad with

silicone grease and 

cover with 2 mm thick

galvanized sheet metal

BEARING PAD SCHEDULE

Length

"W"

Thickness

"T"
Location

Width

"L"

300 250

250 250

Reinforcement

Type

300300

87.5

Steel Reinf

Steel Reinf

Steel Reinf

Fabric Reinf

87.5Fabric Reinf

87.5Fabric Reinf

1:30

FOOTING CORNER DETAIL

(Abutment 4 Left shown, others similar)

#25 @ 300

C Brg Abut 4L

#19   @ 300

Flare reinf

600

600

Tot 15

Top & bottom

Top & bottom

#19 @ 300

Top & Bottom

8

ABUTMENT DETAILS No. 2

A

B

C

7
5ty

p

7
5ty

p

300

Typ

#25 @ 110

This side

C Brg Abut

600 mm

Chamfer

Structure

Approach

Conc Barrier

Type 26 (mod)

Conc

Barrier

Type 26

(mod)

CIP/PS Box Girder

5O clr, typ

Note: All elastomeric bearing pads shall be of the

same type, either steel reinforced or fabric reinforced.

Thickness "T" is for Elastomer only.

#29    

Inside face

#16

Outside face

#29     

    

    B0-13

13-1

3
0

0

Approx FG

No Scale

50 50

4
0

50

Fractured rib texture

FRACTURED RIB TEXTURE

75

75

75

300 300A

B

C

tot 3

#16 tot 9

Extend 840

into footing

(each face)

100 mm

Expanded

Polystyrene

See "Note 1"

Berm

(Abut 4)
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DESIGN DETAIL SHEET (METRIC) (REV.  10/27/05)

LIM & NASCIMENTO ENGINEERING

1887 BUSINESS CENTER DRIVE, SUITE 6

SAN BERNARDINO, CALIFORNIA 92408

RIVERSIDE COUNTY TRANSPORTATION COMMISSION

4080 LEMON STREET - THIRD FLOOR

RIVERSIDE, CALIFORNIA 92501

25

M. / R. ANDRASEK           

                                MOHAN S. CHAR       

6/30/10

57894

MOHAN S. CHAR 

56C0566
CHECKEDBY

CHECKEDBY

D. KIM / K. GEE

K. GEE

M. CHAR

T. DUDLEY/A. SIVATHASAN

9/25/08

08

449311

D. SARETSKY

12/22/08

BOX SPRINGS ROAD OH (REPLACE)

5/15/09 6/12/09         8/20/09

2
5ty

p

#19   @ 225

Notes: 

 

1. Remove expanded polystyrene min 150 mm

   from all exposed surfaces.

 

2. 250 mm ` opening for deck drain pipe

   (Abut 1 and Abut 4) left wingwall only.

 

3. Adjust rebar spacing where deck drain

   opening conflicts.

see "Note 3"

Expanded Polystyrene

see "Note 1"

75 mm clr

see "Note 2"

10/2/09

10/02/09

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
539 594

6-28-10



LC Brg Abut

Tot 3

#16 #13 Brg Pad

Abut backwall

reinf, typ

#16    @ 300

WW reinf

Typ

#16

#16 tot 9

SECTION A-A
1:25

WW reinf

Typ

LC Brg Abut

#16 tot 6

#16

#16
#13

Brg Pad

Tot 4

#16

100 mm

Chamfer

Abut backwall

reinf, typ

100 mm

Fillet

SECTION C-C
1:25

LC Brg Abut

#16 tot 3

Abut backface

reinf, typ

WW reinf

Typ

Abutment front

face reinf, typ

1
5
0

#16     @ 300

2
3
7
5

SECTION B-B
1:25

SECTION D-D
1:25

LC Brg Abut

WW reinf

Typ

Abut backwall

reinf, typ

#16 Extend

into footing

Abutment front

face reinf, typ

    

EXTERNAL SHEAR KEY

#16

1
5
0
0

Abut front face reinf

Extend into shear key

#16     tot 4

2
3
0

#16    @ 300

#13     tot 7

2
4
4
0

B0-13

13-2

B0-13

13-1

4
5
0

Const Jt

(optional)

Abut Reinf

#29      tot 5

at each end

3430

9
1
5

ABUTMENT DETAILS No. 3

9

Abutment 1 Right shown, others similar

1
5
0
0

#16     tot 2

1
5

0
0

25 mm Expanded

Polystyrene

25 mm

Expansion

Joint Filler

1:25

Abut Reinf

Abut Reinf

Fractured rib texture

See "Note 1"

Note:

 

1. For fractured rib texture, see

   "Abutment Details No. 2" sheet.

Fractured

rib texture

See "Note 1"

F

r

a

c

t

u

r

e

d

 

r

i

b

 

t

e

x

t

u

r

e

See "Note 1"

Fractured

rib texture

See "Note 1"

Fractured rib texture

See "Note 1"
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FG

7
5

 
c
l
r

T
y
p

1:60

PIER REINFORCEMENT
#25 @ 110, total 25

Bottom spacing

#25 @ 150

vertical bars

J J

G

Typ each end

#16   dowel

1
5

0
0

@ 450

PLAN
1:60

Top Reinforcement

 

Bottom Reinforcement

 

LC Pier 3

10

PIER LAYOUT

6
5
5

Edge of deck
Edge

of deck

(above)

Utility opening

Typ

Bottom of

Pier Cap

300

#16  tot 8

300

Typ each end

Conc Barrier

Type 732

Typ

900

9
0

0

Adjust as needed to

clear utility opening

Typ

*

*

**

Flared reinf
*

1
2

1

H

H

1
2

1

F

F

G

Chain Link

Railing, Type 3

Chain Link

Railing

Type 7

Conc Barrier

Type 26 (mod)

7
2

5

Future

Utility Opening

(600 x 450)

7
2

5

7
7
5

Pier 3 shown, Pier 2 similar

Pier 3 shown, Pier 2 similar

#19

Varies

V
a
r
i
e
s

Tot 6

Typ each end

#25  tot 2

per interior girder

obtuse corner size

DETAIL 2

L C Pier 3

Edge of deck

#25

"X" Line

54002835

Detail "2"
#29 tot 10

550 mm `

Opening

Future Utility 

Opening, typ

(600 x 450) #25    tot 4

Typ each end

#22 tot 10

#25 @ 150, total 25

Top spacing, Typ each end

450 mm `

Opening

7
2

5

Notes:

 

1. For Section "F-F", "G-G" & "H-H",

   see "Pier Details" sheet.

 

2. For Section "J-J", see "Pier 

   Footing Layout" sheet.

 

3. No splice allowed in Bent Cap

   Main reinforcement unless shown

   otherwise.

Outside face of

exterior girder

at soffit

B7-10

U-7

Terminate reinf 50 mm clr

from edge of girder

 

Outside face of

exterior girder

at overhang

No Scale

DEPARTMENT OF TRANSPORTATION

PREPARED FOR THE

STATE OF CALIFORNIA

0 10 20 30 40 50 60 70 80 90 100

T
I
M

E
 P

L
O

T
T

E
D

 =
>

56c-0566

D
A

T
E

 P
L

O
T

T
E

D
 =

>
1

5
:
0

2
1

9
-
O

C

FILE =>

U
S

E
R

N
A

M
E

 =
>

t
r
l
e
n

DESIGN OVERSIGHT

SIGN OFF DATE

PROJECT ENGINEER

                                

DESIGN

DETAILS

QUANTITIES
                      

                      

                      

                      

ORIGINAL SCALE IN MILLIMETERS

FOR REDUCED PLANS

CU

EA

DISREGARD PRINTS BEARING

EARLIER REVISION DATES

BRIDGE NO.

KILOMETER POST

ALL DIMENSIONS ARE IN

MILLIMETERS UNLESS OTHERWISE SHOWN

REVISION DATES (PRELIMINARY STAGE ONLY)

        

OFSHEET

DIST COUNTY ROUTE
SHEET TOTAL

PLANS APPROVAL DATE
No.

Exp.

CIVIL

R
E

G
I

S
T

E
R

E

D
 

P
R O F E S S I O N

A
L

 
E

N
G

I
N

E
E

R

S

T
A

TE OF  C

A

LI F O R
N

I A

KILOMETER POST

NoTOTAL PROJECT SHEETS

REGISTERED CIVIL ENGINEER

CHECKEDBY

                           

                           

The State of California or its officers or agents

completeness of electronic copies of this plan sheet.

shall not be responsible for the accuracy or

DATE

DESIGN DETAIL SHEET (METRIC) (REV.  10/27/05)

LIM & NASCIMENTO ENGINEERING

1887 BUSINESS CENTER DRIVE, SUITE 6

SAN BERNARDINO, CALIFORNIA 92408

RIVERSIDE COUNTY TRANSPORTATION COMMISSION

4080 LEMON STREET - THIRD FLOOR

RIVERSIDE, CALIFORNIA 92501

25

M. / R. ANDRASEK           

                                MOHAN S. CHAR       

6/30/10

57894

MOHAN S. CHAR 

56C0566
CHECKEDBY

CHECKEDBY

D. KIM / K. GEE

K. GEE

M. CHAR

T. DUDLEY/A. SIVATHASAN

9/25/08

08

449311

D. SARETSKY

12/22/08

BOX SPRINGS ROAD OH (REPLACE)

5/15/09 6/12/09         8/20/09

Service splice

(staggered) typ

See "Note 3"

10/2/09

10/02/09

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
541 594

6-28-10



2
7

0
0

 

V
a
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i
e
s

 

#25 @ 150

760

FG

7
5

 
c
l
r

7
5

c
l
r

9
1

5

#19 @ 300

SECTION F-F
1:20

1525 1525

3050

#19 tot 11

#19 tot 11

#16 @ 300

place normal to

pier both ways

#25 @ 300 

610

1
8
0
0

#16     @ 450

L

75

clr

50 mm

Exp Jt Filler

#
1

6
 
 

@
 
3
0
0
 
V

e
r
t

A
l
t
e
r
n
a
t
e
 
h
o
o
k
s

@
 
1
5
0
 
m

a
x
 
H

o
r
i
z

#
1

6
 
 

@
 
1
5
0
 
V

e
r
t

A
l
t
e
r
n
a
t
e
 
h
o
o
k
s

@
 
1
5
0
 
m

a
x
 
H

o
r
i
z

50 clr

typ

Galv. dowels

50 clr

typ

C Pier

 

190 see 

"Note 2"

Top slab

1370

685 685

L

1
2
9
5

#19 

#16 bottom

slab reinf

See "Note 1"

Const

Jt

#29 cont tot 10

SECTION G-G
1:30

#22 cont tot 10

Top slab

Top slab

reinf, typ

C PierL

#19 cont tot 10

V
a
r
i
e
s

(Typical at Utility Openings)

#25 tot 4

1040

#16     tot 2 vert

@ 300 max horiz

alternate hook

direction

#19        stirrups @ 250

100 mm Fillet, typ

SECTION H-H
1:30

Note:

 

See "Section F-F" for

additional reinforcing

information.

L Utility openingC

50 clr

 typ

 

140

See "Note 2"

L Utility openingC

PIER DETAILS

11

No Scale

DETAIL 3

Top of ftg

Face of pier

50 mm Exp jt filler
180

Detail 3

C Pier 3

#19

each face

1
5

0

c
l
r

Top slab

reinf, typ

1
0

5
0

T
y

p

#19 @ 150 max

#25#19

#16        @ 300
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BOX SPRINGS ROAD OH (REPLACE)
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Const Jt

75mm see

"Note 4"

Notes: 

 

1. For stirrup spacing, see "Note 6" on Standard

   Plan B7-10.

 

2. Indicates clearance to main cap reinforcement.

 

3. No splices allowed in all pier wall main reinforcement.

 

4. Indicates clearance to #19 tot 10 reinforcement may

   be adjusted as necessary to accomodate prestressing

   ducts as directed by the Engineer.

Const Jt

Const Jt

10/2/09

10/02/09
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FOOTING PLAN

1:50

Pier 3 shown, Pier 2 similar

L
C Pier 3

#19 tot 11

top & bot

#19 @ 300 top

#25 @ 300 bottom

"X" Line

3
8

0

L

#25

#19

600

typ

#25 tot 3

each side

SECTION J-J

1:20

5
0

 
c
l
r

t
y
p

alternate hooks

#16  @ 150 max horiz

#19    @ 600

Stagger with

 

#19

Typ each end

3
8

0

PIER FOOTING LAYOUT

Bridge Deck

Pipe Hanger

No Scale

Transverse Reinf

V
a
r
i
e
s

Note:

PIPE HANGER ASSEMBLY FOR CASING

Predrilled holes in permanent

steel deck forms for pipe hanger

installations, typ

6 mm Thick Plate, with

Nuts and Washers 

both sides both ways

Typ

50 mm min

#13 x 1200

tot 3

25 mm Threaded Rod

Typ

L 75 mm x 75 mm x 6 mm

Drill 2 holes using Rod diameter plus 6 mm

centered in angle.  Angle length to be

Rod centers plus 6 Rod diameters.

6
 m

m

25 mm Min clr

Typ

L

Notes:

 

1. The pipe hanger assembly shall be a

   pre-manufactured unit including lateral

   restraint, fabricated and supplied as 

   a complete unit. 

 

2. All pipeline support components and

   hardware, including nuts and bolts,

   shall be hot dip galvanized.

12

12 510 14 940

Space Pipe Hanger Assembly at 6.1 m max.

Start 3.05 m from C Abutment at each end 

and space equally.

R=380

TypCast iron roll with sockets

for 300 mm Dia Gas Casing

or 400 mm Dia Water Casing
C Pier 3
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1

2

4

4

2
0

0

T
y
p

Conc Barrier

Type 732

    

B7-1     

B-1

3
0

0

T
y
p

Drip

groove

Typ

500950

1450

500 950

Chain Link

Railing

Type 3

"X" Line

850
C BridgeL255

1
2

9
5

Profile

Grade

300

Typ

1
9

0

1
5

0

L

-2%

100 mm 

Fillet

Typ

CIP/PS Conc

Box Girder

C Girder, typ

1:50

TYPICAL SECTION

22 080

3051830

L

4 Spaces @ 2210 = 88403 Spaces @ 2210 = 6630

C Utility, typ

 

1

UTILITY LEGEND

2

3
2- 100 mm Conduits

for Future Utility

300 mm Casing for

Future Gas Line

400 mm Casing for

Future Water Line

4
Future Utility Opening

(610 mm x 450 mm)

3

7
2

5

7
7

5

7
2
5

7
2
5

1450

B0-5

   

B7-1

   

B8-5

   

B0-5

5-15

#13 cont

tot 3 per bay

#16 cont

tot 5 per bay

#25 typ

#16 cont tot 6 per bay

equally spaced

150

Typ

1:20

PART TYPICAL SECTION

#16   stirrup

#29 cont

tot 2

    

B11-55

Drip Groove

Typ

B7-1

   

#16 cont tot 5

equally spaced

exterior bay

#32 cont

Tot 2, typ2
5

c
l
r

     

 5-10

B0-5     

   5-11

B0-5     

   
or#19, S=300

5
0

c
l
r

    

B7-1     

S-2

3
0
0

3
0
0

#13        @ 325

Place normal to 

& space along "X" Line

Place normal to & space along "X" Line

#16   stirrup, typ

#29 cont, typ

4
0

c
l
r

Drip Groove

Typ

B7-1

   

#16 cont

tot 9

#13 @ 300 max, typ

50 clr

Typ

#13 cont

@ 450 max

Top reinf

2
5

 
m

i
n

 
c
l
r

405

Typ

870 1120

870

C Brg Abut
L

1:20

END DIAPHRAGM DETAILB8-5

   

             

B7-10

U-3

B7-10

U-7

1:25

END DIAPHRAGM PART PLAN

#19 900

#13 tot 4

#13 @ 300

Grillage reinf

TYPICAL SECTION

13

11 89010 190

1855

435 9755 9755

Conc barrier

Type 26 (mod)

1855

50 mm dia

Electrical conduit

See "Note 3"

Chain Link

Railing Type 7

75 mm & 50 mm dia

Electrical conduits

See "Note 3"

             

75
*

1500

#16    @ 300

BB or EB

"a" + 13

Structure

A

p

p

r

o

a

c

h

#25 @ 200 tot 12

additional deck reinf

Place normal to and

s

p

a

c

e

 

a

l

o

n

g

 

"

X

"

 

L

i

n

e

#16 @ 300 

100 mm

Fillet

#19     

Tot 6

B8-5

   

Prestress anchorage

recess and prestress 

grillage reinf

#22      @ 300

Geocomposite drain

Continue soffit

longitudinal reinf

into diaphragm

B8-5

   

                          

B8-5

   

Typ

900

@ 100

(exterior girder only)
C Brg AbutL

1
0
0
0

LC Girder, typ

#22

See "Note 5", typ

Outside face

of exterior

girder

#22

See "Note 5"

Typ

Prestress

anchorage

recess, typ

* L
Normal to C Brg Abut

LC Brg Abut

300 &

Varies

Typ

#25 @ 200 tot 12

additional soffit reinf

P

l

a

c

e

 

n

o

r

m

a

l

 

t

o

 

a

n

d

s

p

a

c

e

 

a

l

o

n

g

 

"

X

"

 

L

i

n

e

Note 5:

Reinforcement shown

is in addition to

Notes:

 

1

.

 

F

o

r

 

"

P

i

p

e

 

H

a

n

g

e

r

 

A

s

s

e

m

b

l

y

 

F

o

r

 

C

a

s

i

n

g

"

 

 

 

d

e

t

a

i

l

,

 

s

e

e

 

"

P

i

e

r

 

F

o

o

t

i

n

g

 

L

a

y

o

u

t

"

 

s

h

e

e

t

.

 

2. For utility opening & casing, see

 

3

.

 

F

o

r

 

e

l

e

c

t

r

i

c

a

l

 

c

o

n

d

u

i

t

 

d

e

t

a

i

l

s

,

 

   see "Road Plans".

 

4. For #19 bar layout see "Details 4 & 5"

   on "Girder Layout" sheet.

#19 tot 6 

Extend into deck

overhang, see "Note 4"
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Indicates additional reinforcement

See "Girder reinforcement" sheet.
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D
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D
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Type D-2

B7-6
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450 300

C

LC Pier 2

LC Pier 3 LC Brg Abut 4

5-10

B0-5     

   5-11

B0-5     

   

Outside face of

exterior girder Edge of deck

Outside face of

exterior girder

Edge of deck

B14-5

   

300

450

300

5
0
0

T
y

p

Typ @ Pier
B7-10

U-7

450

300

4900

Flare,typ

    

B8-5     

       

B7-1     

S-3

Typ @ End

Diaphragms

    

B7-1     

V-1

Typ

300

450

300

PLAN
1:150

GIRDER LAYOUT

"X" Line

300

Soffit Access 

Opening, tot 12

3
0
0
0

T
y
p

B7-10

U-3

L

LEGEND

14

DETAIL 4
1:80

LC Brg Abut 1

1200

1
2
0
0

#19     tot 2

#19 tot 6

diaphragm

reinf

Detail 4

Edge of deck

Detail 5

DETAIL 5
1:80

L

1200

1
2
0
0

#19    tot 2

or

Transverse

deck slab reinf

See "Note 1"

#19 tot 6

diaphragm

reinf

5-10

B0-5     

   5-11

B0-5     

   

� Deck drain

Sta 15+80.70

    

B7-6     

D-2

� Deck drain

Sta 15+22.65

500500

300

500

300

300

300

500

C Soffit

  Opening

6000

Flare,typ

    

B7-1     

S-3

5-11

B0-5     

   

 or  

5-11

B0-5     

   

C Brg 

  Abut 1

1
1
0
0

 

1100

L Brg

Abut 1

Edge

of deck

Transverse

deck slab reinf

See "Note 1"

Notes:

 

1. For additional

  information, refer to

 

 

 

2. For "Longitudinal Section", see

   "Girder Details" sheet.

A

B

C

D

E

F

G

H

I

J

A

Indicates girder stem width  

in millimeters

 

Theoretical point of no movement 

for one end stressing

 

 

Deck Drain, Type D-2

 

 

Indicates Girder designation
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GIRDER DETAILS

Center of gravity

of cable path is 

a parabolic curve 

between points shown

Point of

Inflection,

typ

L1 L2

0.1 L1 0.1 L20.4 L1

75

C Pier 2L
L
C Brg Abut 1

LONGITUDINAL SECTION 

8
4
5

3
0

0

L3

0.1 L2

C Pier 3L

8
4
5

3
0

0

0.1L3 0.5 L3

C Brg Abut 4L

B8-5

   

6
5

0

 
7

5

7
3
5

7
5
5

7
3
5

7
5
5

No Scale

0.4 L2

3
0
0

Typ

15

6
5

0

¨
7
5

75

Typ

50@10024@200@ 450 @ 45020@150

20@150@ 45020@150

@ 450 20@150

@ 45020@150

20@150@ 45020@150

@ 450 20@150 @ 45024@20050@100

A

J

#16

#16

#16

B Thru I

Girder Stirrup spacing

A

LEGEND

Indicates Girder designation

See "Girder Layout" sheet

for girder location

25@200@ 45025@200
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10@
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10@
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Concrete:

Distribution of prestress force (Pjack) between

girders shall not exceed the ratio of 3:2.

Maximum final force variation between girders

shall not exceed 3455 kN.

f’c  = 28 MPa @ 28 days

f’ ci = 25 MPa @ time of stressing 

 

jack
P

 

Anchor Set

 

Total Number of Girders

 

1860 MPa Low Relaxation Strand:

=    10   mm

PRESTRESSING NOTES:

=  0.15

Friction Wobble Coeff  k = 0.00066/meter

Friction Curvature Coeff 

=    10     

=  34,550 kN 

The Contractor shall submit elongation calculations

based on the initial stress at   = 0.847 times jacking stress

 

Stressing shall be performed from Abutment 1 end only.

Note: For "Camber Diagram", see "Girder Reinforcement" sheet.
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LC Brg Abut 4LC Pier 3

L

1:125

4700 6730

3950 5980

LC Pier 2

6800

60505980

6730

Edge of deck

CL Girder, typ

#25 tot 5 per

interior bay

space evenly

Typ

#25 tot 3

each overhang

space evenly

Typ

C
 
A

b
u

t
 
1

�
 
S

p
a
n

�
 
S

p
a
n

�
 
S

p
a
n

�
 
S

p
a
n

�
 
S

p
a
n

�
 
S

p
a
n

�
 
S

p
a
n

�
 
S

p
a
n

C
 
P

i
e
r
 
2

C
 
P

i
e
r
 
3

L L L

�
 
S

p
a
n

C
 
A

b
u

t
 
4

L

 
0

 

 
0

 

Camber Line
Profile Line

1
8

 
0

 

1
212

 
0

 

 
0

 

 
0

 

CAMBER DIAGRAM
No scale

Camber values shown do not include

allowance for falsework settlement.

"X" Line

16

C Brg Abut 1

#25 tot 5 per

interior bay

space evenly

Typ
Edge of deck

(above)Outside face of

exterior girder

D
e
c
k

R
e
i
n

f
o

r
c
e
m

e
n

t

S
o

f
f
i
t

R
e
i
n

f
o

r
c
e
m

e
n

t
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Roadway

pavement

KK

End

of WW
M

M

See "Approach Slab

Transverse Contact

Joint" table

Longit Const Jt

See "Note 3"

Typ

Structure

Approach Slab

Typ

PLAN

No Scale

Conc Barrier

Type 732

L

L

See "Detail X", typ

K K

"b" bars

"a"

bars

See "Approach Slab

Transverse Contact

Joint" table

Roadway

pavement

Lane Line

Typ

Bridge deck

No Scale

PCC Roadway

Pavement

#19 x 2.5 m

top & bot

Total 6
See "Note 3"

Geocomposite drain

longitudinally

#19 @ 300

#16 @ 450
Filter

fabric

See "Abutment Tie Detail"

Pay Limits for Structural Concrete, Approach Slab

9.0 m

#16 bar chairs @ 0.9 m

transversely and 1.2 m

#16 @ 300

"b" bars

+
-
+
-

#25 @ 150

"a" bars

5
0

c
l
r

5
0

c
l
r

3
0

0

1
5

0

T
P

B

Transverse 

contact joint

See "Note 4"

80 mm slotted 

plastic pipe

See "Note 2"

See "Note 2"

SECTION K-K

1:15

1

4
#16 bar

BAR CHAIR DETAIL

1
0
0

1
0
0

65

No Scale

NOTES:

APPROACH SLAB TRANSVERSE CONTACT JOINT

APPROACH SKEW

o Parallel to face

1.

2.

3.

4.

5.

For MR <

along C roadway.

Backwall

#16 x 600 @ 300

750

a sawcut for sealed joint, when required.

the Engineer, shall be located on lane lines.

Longitudinal construction joints, when permitted by

For transverse contact joint with new PCC paving,

reinforcement may be placed parallel to paving notch.

Spacing of transverse reinforcement is measured

See "Note 1"

ABUTMENT TIE DETAIL

#16    @ 150

7 mm Expansion

Joint Filler

MR   50 mm

1:15

75

150

WITH PCC ROADWAY

PAVEMENT

WITH AC ROADWAY

PAVEMENT

For details not shown, see "Structure Plans".

50 mm, adjust bar reinforcement to clear

Drainage Details" sheet.

At the Contractor’s option, approach slab transverse

L

Sealed

joint

STRUCTURE APPROACH

END STAGGER DETAIL

DETAIL X

No Scale

Contact joint

for AC Pavement

#16 cont tot 4

Geocomposite 

drain

#16 cont tot 3

"a" bars

1
0

0

100

TPB

Wingwall

50

2
5

SECTION L-L

No scale

’’b’’ bars

’’a’’ bars

TPB

Structure Approach

#16 cont tot 4

#16 cont tot 4

Match deck

overhang

1
0

0

Geocomposite

drain

2
5

50

100

SECTION M-M

No scale

610
3

0
0

610

#16 x 1200 @ 125

#19 x 1200 @ 125

STRUCTURE APPROACH TYPE N(9S)

BB

EB

#19 @ 300

#16 cont @ 450

"b" bars

Structure 

Approach

#16 cont 

@ 450

#19 @ 300

Wingwall

> 45

Front face

of barrier

End of Structure

Approach

End of Structure

Approach

End of

Structure

Approach

17

1860

   

B11-54

For reinf not

shown, see

 

2.135 m Conc Barrier

Type 26 (Mod)

Conc Barrier

Type 26 (Mod)

For drainage details, see "Structure Approach

#16 cont

9.0 m

min

9.0 m

min

1
5
0

ty
p

9.0 m

Typ

2
.
1
3
5
 
m

M
in

refer to Standard Plan P10.

Stagger at each

lane line.of P N use "Detail A"

Edge of

Approach

Slab

Contact joint

for PCC

Pavement

  See

 "Road

 Plans"

No Scale

U

U

SECTION U-U

DETAIL Y

No Scale

#13 @ 900

Drill & bond into

150 mm deep hole

Concrete

Barrier

Type 732

2
5

c
l
rStructure 

Approach

Conc curb

"Detail  Y"

Box spacer

Conc Barrier

Type 732

(beyond)

MBGR Type WB

See "Road Plans"

150

1
0

0

50

Conc curb

Conc curb
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Expanded

polystyrene

see "Note 6"

Match deck

overhang

Expanded
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see "Note 6"
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2%
2
%

2%

2
%

2%

2
%

2%

2%

2%

Cap ends

"V" Ditch

See "Note 1"

Slope paving

See "Note 1"

45^ Elbow, typ

L

Structure

Approach

TYPICAL PLAN

(Abutment 1 shown, Abutment 4 similar)

No Scale

C Pier 2

Wingwall

Wingwall

P

P

Outlet to 

"V" Ditch

N N
Structure

Approach

Top of footing

50 mm Geocomposite drain

80 mm Slotted pipe

80 mm Unslotted pipe

7
5

Drainage pad

FG

SECTION P-P
No Scale

No Scale

Tee connection

SECTION Q-Q

WEEP HOLE AND GEOCOMPOSITE DRAIN

Backface of

Abut Wall

Filter fabric

TPB

(Slotted)

100

300

1
0

0
3

0
0

100

Top of

Abut Ftg

DETAIL 7

DETAIL 8

7
5

Back of

Abut Wall

or Wingwall

Filter Cap Fabric

Wrap around

Geocomposite drain

See "Detail 8"

Top of Structure

Approach Type N(9S)

Geocomposite

drain

See "Detail 7"

100 mm

Drain Pipe

/

Slope paving

SECTION N-N
No Scale

(Abutment 1 Left Wingwall shown,

others similar)

18

STRUCTURE APPROACH DRAINAGE DETAILS

QQ

80 mm ` Plastic pipe

100 mm ` 

drain pipe

See "Note 3"

80 mm ` slotted

plastic pipe

See "Note 3"

Filter fabric

TPB

(Slotted)

100

1
0

0
3

0
0

WITHOUT FOOTING

Geocomposite drain

QQ

80 mm ` Plastic pipe

WITH FOOTING

100

300

1
0
0

Drainage pad

(minor conc)

Fractured

Rib texture

See "Note 4"

Wingwall

Notes:

 

1. For Slope paving details, see

  "Slope Paving - Full Slope" sheet.

 

2. Bends and junctions in 75 mm ` 

   plastic pipe are 750 mm radius min.

 

3. Geocomposite drain, cement treated

   permeable base, and 75 mm dia slotted

   plastic pipe continuous behind Abutment

   and Wingwalls. Provide "Tee" connection

   at 100 mm dia drain pipe.

 

4. For fractured rib texture detail, 

   see "Abutment Details No. 2" sheet.

80 mm `

Unslotted pipe

80 mm `

Slotted pipe
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downdrain
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Br. No. 56-0082R "Slope Paving - Full Slope" sheet.

Note:  For actual limits of slope paving

on this project, see sketch below.
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to be parallel to slope

Grooves and broom marks 

Stiff broom finish
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Tension rod bands

Provide opening in

mesh as required

Expansion joint same

dimension as expansion

sleeve length correspondingly

TYPICAL POST DETAIL

CHAIN LINK RAILING TYPE 3

23
o

See Note 6
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Tack weld

Jam nut & cut washer
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at end panels

( If required )

279 279

C Electrolier
L

Metal clamp

Detail T

Secure cable loop with crimped

sleeve clamp and provide

thimbles at all cable loops
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Pipe 1 Std sleeve

Sliding fit ( Typ )

See Note 6

Pipe handrailing required

only where slope is 6% or

elsewhere in the plans
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Reinforce opening
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Pipe 2� Std 

10 mm vent

35 mm 0 hole

19 mm U bolt: 76 mm thread
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with 35 mm 0 holes @ 127 mm ctrs

Pipe 2� Std 

Length for payment for chain link railing

Pipe 1� Std
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note
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to be galvanized after fabrication.

2. Railing shall conform to horizontal and 

vertical alignment. Posts shall be vertical. 

Horizontal pipes shall be bent if radius is  
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4. When railing is on slope, fabric shall 

be placed parallel to slope.
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less than 45.72 m. 
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P 15.9 mm x 38 mm 

1.5 mm exp. at 4.877 m max. 

and match superstructure joint

51 mm O.D. cut washer
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tension bar

when railing height is 1905 mm
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used when railing height is

 2210 mm or greater
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SCHEMATIC DECK DRAIN LAYOUT

Deck drain
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Note: For details not shown, see
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1. For location of deck drains,

   see "Girder Layout" sheet.

Deck Drain
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See "Note 1"
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Weak

Moderate

Strong

Criteria

CEMENTATION

Description

Will not crumble or break with finger 

pressure.

Crumbles or breaks with considerable 

finger pressure.

Crumbles or breaks with handling or 

little finger pressure.

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

Description

Readily indented by thumb but 

penetrated only with great effort

Indented by thumbnail with 

difficulty

Easily penetrated several inches 

by fist

Easily penetrated several inches 

by thumb

Penetrated several inches by 

thumb with moderate effort

Size

Size

S
iz

e
S
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e

PLASTICITY OF FINE-GRAINED SOILS

Nonplastic

Low

Medium

High

CriteriaDescription

The thread can barely be rolled and the lump cannot be formed when drier than the 

plastic limit.

The thread is easy to roll and not much time is required to reach the plastic limit. 

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

when drier than the plastic limit.

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

can be rerolled several times after reaching the plastic limit. The lump can be formed 

without crumbling when drier than the plastic limit.

Dynamic Cone Penetration Boring

Auger Boring

Rotary drilled boring 

Rotary percussion boring (air)

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Symbol Description

R 

P

A 

D

R

CPT

HD 

HA

O

Hole

Type

BOREHOLE IDENTIFICATION

191.44 to 382.88 191.44 to 382.88 191.44 to 382.88

95.72 to 191.44 95.72 to 191.44

47.85 to 95.72 47.85 to 95.72 23.93 to 47.85

47.85 to 95.72

23.93 to 47.8 23.93 to 47.8 11.48 to 23.93

Pocket

Penetrometer

Measurement (kpa)

Torvane

Measurement (kpa)

Unconfined

Compressive

Strength (kpa)

Note: Size in millimeters.

A 3.18 mm thread cannot be rolled at any water content.

Hand driven (25.4mm soil tube)

Hand Auger

>382.88>765.76>765.76

< 23.93< 23.93 < 11.48

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

SPT N-Value

(per ASTM 1586-99),

P = push sample,

or as noted

Casing driven

Top Hole El.

L
o
c
a
ti

o
n
 

16

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

Pulled Pipe

Ground water

surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o

c
a
t
i
o

n
 

Top Hole El.

Elev.

100

180/
0-

9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o

c
a
t
i
o

n
 

Top Hole El.

Boring Date

Friction Ratio (%) Tip Bearing (MPa)

0246 302010

2

Pressure measured

Terminated at Elev

Terminated at Elev

(150.32 cm  area)

Pressure measured

along sleeve friction

element (2249.76 cm

area) divided by 

pressure measured

on tip element.

25.4mm76.2mm

Size of Sampler 

(millimeters)
35.56

Driving rate in

seconds per 304.8mm

(using a Stanley

MB 156 percussion

hammer and a 55.88mm

cone, or as noted)

Blows per 304.8mm

(Using 12.70kg hand 

hammer with a 304.8mm

drop or as noted)

6/12/09         8/20/09 10/2/09

10/02/09

Robert Zezoff

10-22-09

08 Riv 60,215
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REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PARTICLE SIZE

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

PERCENT OR PROPORTION OF SOILS

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

MOISTURE

Damp but no visible water

CriteriaDescription

Dry

Moist

Wet

APPARENT DENSITY OF COHESIONLESS SOILS

Description
60

SPT N   (Blows / 304.8mm)

76.2mm to 304.8mm

19.05mm to 76.2mm

No. 4 to 19.05mm

Particles are present but estimated to 

be less than 5%

Absence of moisture, dusty, dry to the 

touch

Visible free water, usually soil is 

below water table

Very loose

Loose

Medium Dense

Dense

Very Dense

0 - 4

5 - 10

11 - 30

31 - 50

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

FIELD AND LABORATORY

TESTING

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

Corrosivity Testing 

(CTM 643, CTM 422, CTM 417)

Consolidated Undrained 

Triaxial (ASTM D 4767)

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Plasticity Index (AASHTO T 90) 

Liquid Limit (AASHTO T 89)

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Unconfined Compression-Soil

(ASTM D 2166)

Unconfined Compression-Rock

(ASTM D 2938)

Unconsolidated Undrained 

Triaxial (ASTM D 2850)

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

> 304.8mm

   > 50
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WEATHERING DESCRIPTORS FOR INTACT ROCK

Diagnostic features

Texture and Solutioning

Body of Rock Texture Solutioning

Preserved.

No solutioning.No change.

Decomposed

Fresh

Description

Chemical Weathering-Discoloration

and/or oxidation

Resembles a soil, partial

or complete remnant rock

structure may be preserved;

leaching of soluble

minerals usually complete.

Complete separation

of grain boundaries

(disaggregated).

Soluble min-

erals may be

mostly leached.

Generally

preserved.

Partial separation of

boundaries visible.

Texture

altered by

chemical

disintegra-

tion (hy-

dration,

argillation).

Leaching of 

soluble min-

erals may be

complete.

Minor leaching

of some solu-

ble minerals

may be noted.

No visible separation,

intact (tight).

No separation, intact

(tight).

No discoloration

or oxidation.

Mechanical Weathering-

Grain boundary condi-

tions (disaggregation)

primarily for granitics

and some coarse-grained

sediments

No discoloration, not 

oxidized.

Discoloration or oxida-

tion is limited to sur-

face of, or short dis-

tance from, fractures;

some feldspar crystals

are dull.

Discoloration or oxida-

tion extends from frac-

tures usually through-

out; Fe-Mg minerals are

"rusty," feldspar 

crystals are "cloudy."

Discolored or oxidized

throughout, but resis-

tant minerals such as

quartz may be unaltered;

all feldspars and Fe-Mg

minerals are completely

altered to clay.

Fracture 

Surfaces

General Characteristics

Hammer rings when crystalline 

rocks are struck. 

Hammer rings when crystalline 

rocks are struck. Body of 

rock not weakened. 

Hammer does not ring when 

rock is struck. Body of rock 

is slightly weakened. 

Dull sound when struck with 

hammer, usually can be broken 

with moderate to heavy manual 

pressure or by light hammer 

blow without reference to 

planes of weakness such as 

incipient or hairline frac-

tures, or veinlets. Rock is 

significantly weakened.

Can be granulated by hand.

Resistant minerals such as 

quartz may be present as 

"stringers" or "dikes."

Slightly

Weathered

Moderately

Weathered

Intensely

Weathered

Minor to complete 

discoloration or 

oxidation of most 

surfaces.

All fracture surfaces 

are discolored or

oxidized.

All fracture surfaces 

are discolored or 

oxidized, surfaces 

friable.

Partial separation, rock 

is friable; in semiarid 

conditions granitics are

disaggregated.

Discoloration or oxi-

dation throughout; all

feldspars and Fe-Mg

minerals are altered

to clay to some extent; 

or chemical alteration 

produces in-situ dis-

aggregation, see grain 

boundary conditions.

FRACTURE DENSITY

Observed Fracture Density

Unfractured

Very slightly fractured

Slightly fractured

Moderately fractured

Intensely fractured

Very intensely fractured

No fractures.

Mostly chips and fragments with a few scattered short core lengths.

Description

Combination descriptors (such as "Very intensely to intensely fractured") are used where equal 

distribution of both fracture density characteristics is present over a significant interval or 

exposure, or where characteristics are "in between" the descriptor definitions. Only two adjacent 

descriptors may be combined.

ROCK HARDNESS

Criteria

Very Soft

Soft

Hard

Very Hard

Description

PERCENT CORE RECOVERY (REC) & ROCK QUALITY DESIGNATION (RQD)

x 100%REC =

RQD = x 100%

>

Top Hole El.

B
o
r
in

g
 

lo
c
a
ti

o
n

Hole I.D.

REC=100%

RQD=50%

REC=100%

RQD=80%

REC=88%

RQD=0%

Boring Date

End drilled interval

Begin drilled interval

Begin drilled interval

End drilled interval

Begin drilled interval

End drilled interval

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Specimen can be scratched with a pocket knife or sharp pick with difficulty (heavy 

pressure). Heavy hammer blows required to break specimen.

Specimen can be scratched with pocket knife or sharp pick with light or moderate 

pressure. Core breaks with moderate hammer pressure.

Specimen can be grooved or gouged easily by a pocket knife or sharp pick with light 

pressure, can be scratched with fingernail. Breaks with light to moderate manual pressure.

Extremely Hard

Moderately Soft

Moderately Hard

Specimen cannot be scratched with a pocket knife or sharp pick; can only be chipped with 

repeated heavy hammer blows.

Specimen cannot be scratched with a pocket knife or sharp pick. Breaks with repeated 

heavy hammer blows.

Specimen can be readily indented, grooved or gouged with fingernail, or carved with a 

pocket knife. Breaks with light manual pressure.

Term

Strong

Weak

Very Weak

Very Strong 

RELATIVE STRENGTH OF INTACT ROCK

Extremely Strong

Medium Strong

Extremely Weak

Description Thickness / Spacing

Massive

Moderately bedded

Very thinly bedded

Laminated 

Very thickly bedded

BEDDING SPACING

Combination descriptors (such as "slightly weathered to fresh") are permissible where equal distribution of both weathering characteristics is present over 

significant intervals or where characteristics present are "in between" the diagnostic feature. However, combination descriptors should not be used where 

significant, identifiable zones can be delineated. Only two adjacent descriptors may be combined. "Very intensely weathered" is the combination descriptor for 

"intensely weathered to decomposed."

Thickly bedded

Thinly bedded

Specimen can be grooved 1/6" deep with a pocket knife or sharp pick with moderate 

or heavy pressure. Breaks with light hammer blow or heavy manual pressure.

IGNEOUS ROCK

LEGEND OF ROCK MATERIALS

SEDIMENTARY ROCK

METAMORPHIC ROCK

Length of intact core pieces   101.6 mm

Total length of core run (mm)

Total length of core run (mm)

Length of the recovered core pieces (mm)

Lengths from 0.30 m to 0.91 m with few lengths less than 0.30 m or

greater than 0.91 m.

Lengths greater than 0.91 m.

Lengths mostly in 101.6 mm to 304.8 mm range with most lengths 

about 203.2 mm.

Lengths average from 25.4 mm to 101.6 mm with scattered fragmented

intervals with lengths less than 101.6 mm.

Uniaxial Compressive Strength (kPa)

99973.98 - 206842.71

48263.30 - 99973.98

24131.65 - 48263.30

4826.33 - 24131.65

1034.21 - 4826.33

Greater than 3.05 m

0.91 m to 3.05 m

0.30 m to 0.91 m

92.08 mm to 304.8 mm

31.75 mm to 92.08 mm

9.53 mm to 31.75 mm

Less than 9.53 mm

> 206842.71

< 1034.21
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r
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To Moreno Valley

NOTES:

BENCH MARK:

1. 36mm diameter samples were taken using

 a Standard Penetration Test (SPT) Split Barrel

 Sampler with an inside diameter (ID) of 36mm

 and an outside diameter (OD) of 51mm.

 
2. 61mm diameter Ring Samples were taken using

 a California (Modified) Split Barrel Sampler with

 an ID of 61mm and an OD of 83mm.

 
3. An Above-Hole automatic hammer system was

 used to advance the drive sampler.

 
4. This LOTB Sheet was prepared in accordance with

 the CALTRANS Soil and Rock Logging, Classification,

 and Presentation Manual (June 2007).

Pt # 3030 Elevation 472.840, Found 2 iron 

pipe with Brass Cap Stamped Dept of Trans 

RIV 60-12.7 1990 112 southwesterly of bridge.

N = 697603.049

E = 1903554.738

61

36

61

36

61

36

61

36

61

36

61

36

61

36

61

with trace fine gravel to 12.7 mm, with trace calcium

carbonate, with clay

--loose, dark brown, fine to medium grained sand,

with trace clay, with trace fine gravel to 6.4 mm

--medium dense, brown, medium grained sand,

weakly cemented, with trace calcium carbonate, with

trace fine gravel to 12.7 mm

moist, fine to coarse grained sand, with trace fine

gravel to 12.7 mm

fractured coarse gravel to 19.1 mm in sampler

--medium grained sand

--interbedded a thin layer of Poorly-graded Sand,

medium to coarse grained sand

--red-brown

--fine to medium grained sand, weakly cemented,

with trace calcium carbonate

--moderately to slightly weathered

--increase in moisture content, moderately to slightly

weathered

--moist to wet, slightly weathered

458

456

454

452

450

448

446

444

442

440

E
L

E
V

A
T

IO
N

 (
M

E
T

E
R

S
 M

S
L

)

ELEV. 459.52 m MSL
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--loose, fine grained sand

--very loose, very dark gray-brown, moist to wet, fine

to medium grained sand

--wet, fine to medium grained sand, with trace mica

carbonate, with some fine sand, with trace silt

--increase in silt content, with trace calcium

carbonate

--mottled white, black, and gray, moderately
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A layer of 101.6 mm riprap consists of rocks to 38.1
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mica
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7

30

52/170

7.019.4

6.218.2

2.818.3

5.119.0

CL

PA DS CR CP

PA

1

4

9

58

50/100

50/130

50/130

50/130

6150/100

20.016.8 CR

PA

15.817.6

36

50/150

50/130

50/100

50/100

50/80

50/100

50/100

50/100

4.521.0 DS CL

21.717.4

i

A-08-003

A-08-005 A-08-004

i i

i

to coarse grained sand, with trace fine gravel

to 6.4 mm, with some clay

19.6 7.0

GWS 439.5m

09/15/08

GWS 446.3m

09/15/08

GWS 447.5m

09/15/08

--wet

--slightly weathered

to slightly weathered, with some silt

--moderately to slightly weathered, with trace calcium

fine to medium grained sand

fine grained sand, with trace mica

--trace clay

and olive-brown, moist, moderately soft, moderately to

slightly weathered, (recovered as fine to coarse grained

sand (SP), very dense, moist, with trace mica) --wet, increase in quartz content, with trace calcium

sand (SP), very dense, moist, with trace mica)

slightly weathered, (recovered as fine to coarse grained

and olive-brown, moist, moderately soft, moderately to

and olive-brown, moist, moderately soft, moderately to

slightly weathered, (recovered as fine to coarse grained

sand (SP), very dense, moist, with trace mica,

with trace clay)
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09/15/08

Boring terminated at 435.9 meters.

Groundwater encountered at approximately 447.5 

meters. Borehole backfilled with soil from 

cuttings.

ER = 80%

09/15/08

Boring terminated at 434.6 meters.

Groundwater encountered at approximately 446.3 

meters. Borehole backfilled with soil from 

cuttings.

ER = 80%

09/15/08

Boring terminated at 438.5 meters.

Groundwater encountered at approximately 439.5 

meters. Borehole backfilled with soil from cuttings.

ER = 80%

Fill (Qaf): Silty Sand (SM): Dense, brown, moist, fine

Alluvium (Qal): Silty Sand (SM): Very Dense, Gray-brown,

Fill (Qaf): Silty Sand (SM): Loose, dark brown, moist,

Alluvium (Qal): Silty Sand (SM): Very Dense, olive, moist,

Igneous Rock (Granitic): Tonalite, mottled black, white,

Igneous Rock (Granitic): Tonalite, mottled black, white,

Igneous Rock (Granitic): Tonalite, mottled black, white,

PROFILE
VERTICAL 1:2

200
mm

200
mm

200
mm

8/20/09

Exist Box Springs Road OH

Bridge No, 56C0056

(to br removed)

--olive, fine to coarse grained sand

--with trace fine gravel to 12.7 mm,

50/130

50/130

50/130

50/130

REF

REF

REF

REF

REF

REF

REF

50/130

50/130

50/80

50/80

M. CHIRUMALLA

455.200

447.700

447.320

455.800

10/2/09

10/02/09

Robert Zezoff

10-22-09
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Datum Elev = 445.0
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Box Springs OH

Truck Connector

Br.No. 56-0805G

     

    

B11-47
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Bottom of RW
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*
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Box Springs OH 

Left (Widen)

Br.No. 56-0082L

Box Springs OH Left

Br.No. 56-0082L 458.5

Box Springs OH Right

Br.No. 56-0082R

Exist Access Rd

Exist toe of fill

Clearance to face of Pier from C RR Tracks

Existing Concrete Slope Paving
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of slope
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of slope
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** Approx OG at face of Abutment (beyond)
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Note:

For "General Notes", "Standard Plans",

"Index To Plans" & list of Quantities

see "Index To Plans" sheet.
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Note:

The Contractor shall verify all

controlling field dimensions before

ordering or fabricating any material.
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ALL DIMENSIONS ARE IN

METERS UNLESS OTHERWISE SHOWN

BOX SPRINGS OH (TIEBACK)

1/05/09

LOAD FACTOR DESIGN
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1:50

FG = OG

Exist Column

C Bent 2L Exist Box Springs

OH Left Bridge

Br.No. 56-0082L

12.4

4.6

Access Rd

Exist Abut

BB

RW LOL

FG

CIP Conc

Shotcrete

-5%

Tieback

anchors

 

15^Typ

Cable

Railing

     

    

B11-47

Conc gutter

1:50

1�

1
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Cable

Railing

     

    

B11-47

FG

-5%

OG

OG

Conc

gutter
B3-9

    

RW LOL

GENERAL PLAN No. 2

2

Exist top

of slope

Exist toe

of slope

4.6

Access Rd

Varies

Shotcrete

CIP Conc

B3-9

    

 

15^Typ

Tieback

anchors

2 

& Var

OUTSIDE EXISTING BRIDGE

TYPICAL SECTIONS

TIEBACK RETAINING WALL

UNDER EXISTING BRIDGE

LEGEND

Exist slope

paving to

remain in place

6.4  Max & Varies

 

Indicates existing structure

Exist Slope

Paving
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SAN BERNARDINO, CALIFORNIA 92408

LIVE LOADING:
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449311

08
9/25/08

DESIGN GENERAL PLAN SHEET (METRIC) (REV. 10/27/05)

6/30/10

57894

MOHAN S. CHAR 
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56E0036

Note:

The Contractor shall verify all

controlling field dimensions before

ordering or fabricating any material.

D. KIM

D. KIM/M. CHAR D. KIM/M. CHAR

R62.2

ALL DIMENSIONS ARE IN

METERS UNLESS OTHERWISE SHOWN

BOX SPRINGS OH (TIEBACK)

1/05/09

HS20-44 AND

PERMIT DESIGN LOAD
LOAD FACTOR DESIGN

D. KIM        

R. LAWRENCE

M. CHAR     G. CHOI

2/16/09 5/15/09 6/12/09 8/20/09 10/2/09

10/02/09

Robert Zezoff

10-22-09

                           BOX SPRINGS OVERHEAD (TIEBACK)  BR NO 56E-0036

                                QUANTITIES

        TIEBACK ANCHOR                                      88  EA

        BAR REINFORCING STEEL (TIEBACK WALL)            32 500  kg

        MINOR CONCRETE (GUTTER)                             61  m

        CABLE RAILING                                       61  m
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INDEX TO PLANS

STANDARD PLANS 

DATED JULY, 2004

SHEET No. TITLE

STANDARD PLAN SHEET NO.

DETAIL NO.

GENERAL NOTES

SOIL PARAMETERS:

INDEX TO PLANS

3

GENERAL PLAN No. 1

GENERAL PLAN No. 2

INDEX TO PLANS

FOUNDATION PLAN

WALL LAYOUT

WALL DETAILS No. 1

WALL DETAILS No. 2

TIEBACK DETAILS

DRAINAGE DETAILS

SOIL LEGEND NO. 1

SOIL LEGEND NO. 2 

ROCK LEGEND

LOG OF TEST BORINGS

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

Static Earth Pressure = 0.72 Ka ˚ H˜

1

3 1

1

3
1        (kPa)               H-  H -  H n+

1

n+ 1H

H

=

CALTRANS BRIDGE DESIGN SPECIFICATIONS, April 2000 (LFD)

(1996 AASHTO with Interims through 1998 and Revisions

by CALTRANS)

 

f’c =  28 MPa (Concete compressive strength at 28 days)

fy =  420 MPa (Yield strength of reinforcement)

    

f’c =  28 MPa (Concete compressive strength at 28 days)

f’c =  28 MPa (Concete compressive strength at stressing)

fy = 420 MPa (Yield strength of reinforcement)

 

fy = 250 MPa   

 

Strands - ASTM Designation:  A 416

BARS - ASTM Designation: A 722 Type II

 

T (Design force per Tieback in kN) = See values shown on

"Wall Layout" sheet.

 

fpu = Minimum Tensile Strength of Prestressing Steel (MPa)

 

As (Min) = Minimum Cross Sectional Area of Prestressing

          Steel in Tieback Tendon (Square Millimeters)

 

(For determination of design lateral earth presssure) 
 

Internal friction angle

Soil Unit Weight ˚

Allow Bearing Pressure

Active Earth Pressure, Coefficient Ka

Passive Earth Pressure Coefficient Kp

Coefficient of Friction

DESIGN: 

 

 

REINFORCED

CONCRETE

FOR CIP:

  

REINFORCED 

CONCRETE

FOR SHOTCRETE: 

 

STRUCTURAL STEEL: 

 

PRESTRESSING 

STEEL (TIEBACKS):

A10A

A10B

A10C

A10D 

B0-3

B3-9

B11-47

ACRONYMS AND ABBREVIATIONS (A-L)

ACRONYMS AND ABBREVIATIONS (M-Z)

SYMBOLS (SHEET 1 OF 2)

SYMBOLS (SHEET 2 OF 2) 

BRIDGE DETAILS

RETAINING WALL DETAILS No. 2

CABLE RAILING

DESIGN FORCES:

�

2p
Àph [ ] -sin  cos(  + 2 )

H = Height of Soil Behind Wall from Top of Shotcrete 

    to FG in Front of Wall (M)

 

h = Height of Soil Behind Wall from Top of Roadway

    to Top of Shotcrete (M) 

 

D = Height of Soil in Front of Wall from FG in front 

    of Wall to Bottom of Wall (M)

 

  = Distance from Top of Uppermost Level Shotcrete 

    to Uppermost Level Anchors (M) 

  

 

 

=
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W
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    to Lowermost Level Anchors (M)

  

Horizontal Earth Pressure due

to Abutment Footing Surcharge.

 

p = Abutment allowable Bearing Pressure = 195 kPa

 

a = Width of Abutment Footing (M) 

 

b = Distance from Back Face of Wall to near edge of Abutment Footing (M)

 

  = arctan

 

  = arctan

 

H’ = Height from Bottom of Exist Abut Footing to Horiz Earth Pressure Resultant

 

Earth Pressure due to Traffic Surcharge = 0.60 Ka ˚ (kN/m3)

 

Seismic Earth Pressure = 0.75 Kh ˚ H (kN/m3)

 

Kh = Seismic Coefficient = 0.5 x PGA = 0.25     

H’

b

)(

H’)(
a+b

-

Àph (kPa)

Final lock-off Force:  1.0T 

 

Where:  As (Min) = The greater of either

1.5T

0.75 fpu 

1.1T

0.75 fpu 
(Without Seismic) or (With Seismic)

34 Degrees

19 kN/m3

195 kPa 

0.70

3.54 (ultimate)

0.40
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= 3381.100 m

= 10^27’00"
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= 616.676 m
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Box Springs OH RT

Bridge (replace)

Br.No. 56-0082R

Abut 1 footing

Box Springs OH RT

Bridge (replace)

Br.No. 56-0082R

Bent 2 footing
C Future 

  RR Tracks

C Bent 2

N 15^33’00"W

L

1

2

1

Begin RW 1+00.00 =

2.298 Lt "3M" Line

Sta 13+32.458

1+18.00 PI =

13.738 Lt "3M" Line

Sta 13+18.594

2

3
4

3

4

End RW 1+60.340 =

10.284 Lt "3CC" Line

Sta 14+04.455

N26^12’22"W

Existing

Box Springs OH

LT Bridge 

Br.No. 56-0082L

Abut 1 footing

Existing

Box Springs OH

Truck Connector

Br.No. 56-0805G

Abut 1 Footing

Existing

Box Springs OH

Truck Connector

Br.No. 56-0805G

Bent 2 Footing

Existing

Box Springs OH

LT Bridge 

Br.No. 56-0082L

Bent 2 footing

C

 

B

r

g

 

A

b

u

t

 

1

N15^7’26"W

Box Springs OH LT

Bridge (Widen)

Br.No. 56-0082L

Abut 1 footing

Box Springs OH LT

Bridge (Widen)

Br.No. 56-0082L

Bent 2 footing

Box Springs OH

RT Bridge

Br.No. 56-0082R

Abut 1 footing

Box Springs OH

RT Bridge

Br.No. 56-0082R

Bent 2 footing

WALL LAYOUT DATA

+40S14^56’45"E

1+55.76 PI =

7.826 Lt "3CC" Line

Sta 14+08.314

BENCHMARKS

PT #865      Elevation 460.668 m

 

Found 25 mm iron pipe with Caltrans RP plug

North side of Box Springs Road.

N = 698034.479

E = 1903003.479

PT #3030     Elevation 472.840 m

 

Found 50 mm iron pipe with Brass Cap Stamped

"Dept of Trans RIV 60-12.7 1990"

34.14 m Southwesterly of bridge.

N = 697603.049

E = 1903554.738
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Vertical Datum: NGVD-1929

Horizontal Datum: NAD-83, Zone 6 (EPOCH 1984.0)

RR R/W

RR R/W

RR R/W

RR R/W
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WALL LAYOUT

5

+20 +40
1+00

+201+00

Datum Elev = 445.0’

60.340  Measured along RW LOL

Begin RW
End RW

*

**

**

**
Cable 

Railing

+40 +60

1:125

DEVELOPED ELEVATION

4.58029.56026.200

 
 

 

 

Exist Abut

Box Springs OH Left

Br.No. 56-0082L
Bottom of exist 

Abut Ftg (beyond)

El 459.68

Exist Abut

Left (Widen)

Br.No. 56-0082L

Exist Abut (beyond)

Box Springs OH

Truck Connector

Br.No. 56-0805G

Top of RW

Exist Abut Ftg

Box Springs OH Left

Br.No. 56-0082L

Exist Abut Ftg

Box Springs OH

Truck Connector

Br.No. 56-0805G

Begin RW

C Tieback, typL

RW LOL

Conc Gutter

B11-47

1:125

PLAN

El 451.7

FG El 452.45

El 458.5

El 458.5

El 458.5

El 449.80

El 455.5

El 453.1

El 452.65

FG El 453.86

Exist slope paving

to be replaced

Exist Abut

Box Springs OH RT

Br.No. 56-0082R

Exist Abut Ftg

Box Springs OH RT

Br.No. 56-0082R

FG at RW LOL

 

FG at face of Abutment

*

 

**

LEGEND

+60

A

A

 
 

  
 

1.22

1.22

1.22

1.52

1.52

1.52
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1.52

 1.52
1.52 1.52  

 1.52

 1.22

1.22

Exist Abut Ftg

Left (Widen)

Br.No. 56-0082L

Exist Abut

wall extension

Exp Joint

Top of exist

Abut wall

extension

B0-3

3-4

Location

TIEBACK TENDON FORCE TABLE

T(kN)

End RW

Top of

Conc Gutter

(back of wall)

A B C D E F G H     

A B C D E F G H

1

2

3

4

1

2

3

4

1

A

Location ID

*

Column ID 

starting at top row

1.100

 

 

300 250

200

325

250

275

200
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275
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300

200

275
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300

250

300

275

300

250

275

250

Bottom

of RW

Tieback,typ

ALL DIMENSIONS ARE IN
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2.780 2.780 2.780 2.380
7 Spaces @ 2.400 =16.800 8 Spaces @ 2.080 = 16.640

1.29

 
 

 

1.29

1.29

1.010

See"Note 3"

 #32

"Note 3"

0
.
7
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0
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p

3 Spa @ 2.680

= 8.040

3 Spa @ 2.010

= 6.030
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Exp Joint

omit waterstop

Exp Joint

See "Note 4"
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Notes:

 

1. For wall section, see "Wall Details No. 1" sheet.

 

2. For wall drainage, see "Drainage Details" sheet.

 

3. Use #32 @ 150 for vertical reinforcing in backface

   of shotcrete facing for this portion of wall.

 

4. Expansion Joint is in CIP concrete facing only.
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Cable Railing

#22 cont

tot 8

Geocomposite Drain

See "Drainage Details"

sheet

 

Top of

shotcreteConc Gutter

1

Top of

Conc Gutter

Shotcrete

Facing

CIP Conc

Facing

Top of 

Tieback Wall

#22 @ 305 max

Sawcut Conc

 

CIP Conc

Bottom

of wall

200360

560

1.5

FG

RW LOL

#19 cont @ 150

typ

#16 @ 150

Full height

#13     @ 305

both ways, typ

Alternate hooks

15^Typ

LC Tieback

   Typ

TYPICAL SECTION
No Scale

#16    @ 305

B3-9

   

Exist Slope Paving

to remain in place

Shotcrete Const Jt

Typ

#19 @ 150

Drain outlet

See "Drainage

Details" sheet

WALL DETAILS NO. 1

C Tieback

Top of

shotcrete

SECTION A-A

PART WALL ELEVATION
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Tieback Wall
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No Scale
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(For details not shown,  see "Typical Section")
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Note: Vertical reinf not shown for clarity.
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See "Note 5"
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No Scale

#19 @ 150

(coupled)

(#32 @ 150

at end of 

wall portion)

See "Note 6"

Notes:

 

1. Maintain 150 mm clear between

   reinforcement and � tieback.

 

2. CIP concrete to be placed after

   completion of all shotcrete lifts.

 

3. Tiebacks shall be constructed and

   locked off one at a time begining

   at the top and working down.

 

4. For Lift layout, see "Wall Layout" sheet.

 

5. All vertical reinforcement in the shotcrete

   lifts shall be prepared for coupling service

   splice depending on the type of approved

   coupler used.

 

6. For location & limits of #32 @ 150 reinforcing,

   see "Developed Elevation" on "Wall Layout" sheet.
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No Scale

SECTION X-X

#16

#16

TiebackBearing PL

Formed or

cored hole

#13 Typ

#16    Typ

 
  

No Scale

TIEBACK DETAILS

X

X

Formed or

cored hole

CIP Concrete

Shotcrete

#16 x 610 tot 4

#16    tot 4

Bearing P

Size & thickness 

to be determined

by the Contractor

(300 x 300 x 40 min)

LC Tieback

L

Mortar pad

RW LOL

#13 x 1000 tot 4

@ 100 each direction

Place to avoid 

prestressing

rods or tendons

WALL DETAILS NO. 2

7

ALL DIMENSIONS ARE IN

MILLIMETERS UNLESS OTHERWISE SHOWN

Location
A B D E F G H

1 2

6.5

I

Bonding Note:

Bonded lengths shown are for information only. The bonded

length shall be determined by field test by the Contractor.

3

C

1 1 2 1 2 1 2 1 2 1 2 1 2 1 23 3 4 3 4 3 4 3 4

BONDED

TOTAL

UNBONDED 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5

15.0 13.5 12.5 15.0 14.0 12.5 13.5 13.0 14.0 13.513.514.514.014.013.514.513.5 14.0 13.5 14.5 14.512.5 14.0 14.0 14.014.513.5

5.0 5.04.0 6.5 5.5 5.05.5 4.5 4.0 5.5 5.56.0 6.0 6.05.0 5.5 6.0 5.0 5.5 5.5 6.0 5.0 5.05.54.0 5.0
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Cap end
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2
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1

2

*

*
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75

6

6

End of smooth

sheathing on strand

5

TIEBACK TENDON DETAIL

(STRAND)-(ALTERNATIVE A)

TIEBACK TENDON DETAIL

(STRAND)-(ALTERNATIVE B)

� Tieback

Bearing ´

TIEBACK TENDON DETAIL (BARS)

ANCHORAGE ENCLOSURE DETAILS

ALTERNATIVE Y

ALTERNATIVE X

End of corrugated

sheathing

End of steel tube

End of corrugated

sheathing

End of smooth

sheathing on strand

Smooth

sheathing

End of corrugated

sheathing

U
nbonded length

End of smooth

sheathing on strand

Smooth sheathing

on strand

End of steel tube

End of smooth

sheathing on strand

NOTE:

THE CONTRACTOR SHALL VERIFY ALL

CONTROLLING FIELD DIMENSIONS

BEFORE ORDERING OR FABRICATING

ANY MATERIAL.

Smooth

sheathing

Level

6

End of steel tube

� Tieback

Bearing ´

Seal

U
nbonded length

5

Min lap of steel

tube and smooth

sheathing

Inclination6

End of smooth

sheathing

B
onded length

4

Seal

Corrugated sheathing

Inclination

Level

Bonded length
4

Corrugated

sheathing

150 m
ax75 m

in

max

75

1
3
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r

m
in

2
5
 
c
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r

m
in

m
in

� Tieback

End of corrugated sheathing

 Alternative B tendon only

Steel tube

Bearing ´

 Alternative B tendon only

End of corrugated sheathing

Face of concrete waler

Sealant, see Note 3

Anchorage enclosure,

steel tube min

thickness = 6

End of strands

Flange, min

thickness = 6

NOTES:

Cap end

End of strands

Face of concrete waler

Sealant, see Note 3

Bearing ´

Steel tube

� Tieback

Bonded length

Corrugated sheathing

(Pregrouted)

Cap end

Bearing ´

� Tieback

U
nbonded length

Level

Inclination

�" ` bolt and

washer galvanized min

6 equally spaced

Flange, min

thickness = 6

LEGEND:

Steel tube

See Note 4

Steel tube

See Note 4

Steel tube

See Note 5

End of sheathing on strand 

End of sheathing on strand 

Anchorage enclosure shall only be used when anchor head assembly

is not enclosed in concrete.

 

Anchorage enclosure shall have provisions to allow injecting grout

at low end and venting at high end.  Galvanize after fabrication.

 

Silicone sealant to cover full width of flange.
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1

1
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6

6

6

6

Steel tube welded to bearing plate (min thickness = 6).  

Galvanize assembly after fabrication

 

Steel tube welded to bearing plate inside diameter of steel tube to be

25 mm greater than outside diameter of smooth sheathing (min thickness = 6) 

Galvanize assembly after fabrication.

 

For other wall details, see elsewhere in structural plans.

Anchorage enclosure, steel tube min thickness = 6

610

150

150 m
in305 m

ax

150

610

Lim
its of pregrouting

inside corrugated

sheathing

305

150

5
0

19 ` Bolt and washer

(galvanized) and sealant.

Secure to threaded hole

at center of ancor head.

(Pregrouted)

1

 

2

 

3

 

 

4

 

 

5

 

 6

 

 

7

150 `

Drilled hole

150 `

Drilled hole

150 `

Drilled hole

8/20/09

10/02/09

10/2/09

1

Level of initial grouting

 

Level of secondary grouting

 

Level of initial grouting

inside corrugated sheathing

 

Bonded length shall be

determined by the Contractor.

For bonded length (minimum)

see "Wall Details No. 2" sheet

 

For unbonded length (minimum), 

see "Wall Details No. 2" sheet

 

For inclination, see elsewhere

in project plans
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FG = OG

Exist Column

Exist Abut

FG

-5%

 

15^Typ

Cable

Railing

Conc gutter

1�

1

Tieback

anchors

1:50

LEGEND

300

Roadway Excavation, see "Road Plans"

Indicates existing structure

1:50

PART WALL ELEVATION

5
0

0

T
y

p

See

"Note 1"

450

Typ

FG

Top of Wall

Bottom of Wall

50 Dia Outlet pipe

Typ

A

B

B

A

DRAINAGE DETAILS

Tieback

Typ

Note:

 

1. Center vertical geocomposite  drain

   between tiebacks.

Geocomposite

drainage strip

Typ

SECTION A-A
1:10

PVC Pipe cap
90^ PVC Pipe elbow

Geocomposite drain strip

inserted into slotted PVC

pipe. Notch bottom edge of

geocomposite drain strip at

location of PVC pipe elbow.

S
h
o
t
c
r
e
t
e

 

C
I
P

C
o
n
c

Optional coupler

RW LOL

50 Dia Outlet 

pipe

SECTION B-B
1:10

Shotcrete

 

CIP

Conc

FG

50

1
0

0

50 Dia Sch 40

PVC outlet pipe, 

slope to drain

Optional coupler

Tieback

Geocomposite 

drain strip
RW LOL

1:25

WALL END DETAIL

Conc Gutter

B0-3

3-4

RW LOL

Tieback wall

6
0

0

Exist Abut

wall extension

Br.No. 56-0082L

Left (Widen)

13 Exp 

Joint

EXCAVATION AND BACKFILL PAY LIMITS

9

Exist Slope 

paving to remain

Exist slope paving

to be removed

as necessary

Structure Excavation (Tieback Wall)

Structure Backfill (Tieback Wall)

ALL DIMENSIONS ARE IN

MILLIMETERS UNLESS OTHERWISE SHOWN
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BOX SPRINGS OH (TIEBACK)

1/05/09

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

Will not crumble or break with finger 

pressure.

Crumbles or breaks with considerable 

finger pressure.

Crumbles or breaks with handling or 

little finger pressure.

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

Description

Readily indented by thumb but 

penetrated only with great effort

Indented by thumbnail with 

difficulty

Easily penetrated several inches 

by fist

Easily penetrated several inches 

by thumb

Penetrated several inches by 

thumb with moderate effort

Size

Size

S
iz

e
S

iz
e

PLASTICITY OF FINE-GRAINED SOILS

Nonplastic

Low

Medium

High

CriteriaDescription

The thread can barely be rolled and the lump cannot be formed when drier than the 

plastic limit.

The thread is easy to roll and not much time is required to reach the plastic limit. 

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

when drier than the plastic limit.

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

can be rerolled several times after reaching the plastic limit. The lump can be formed 

without crumbling when drier than the plastic limit.

Dynamic Cone Penetration Boring

Auger Boring

Rotary drilled boring 

Rotary percussion boring (air)

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Symbol Description

R 

P

A 

D

R

CPT

HD 

HA

O

Hole

Type

BOREHOLE IDENTIFICATION

191.44 to 382.88 191.44 to 382.88 191.44 to 382.88

95.72 to 191.44 95.72 to 191.44

47.85 to 95.72 47.85 to 95.72 23.93 to 47.85

47.85 to 95.72

23.93 to 47.8 23.93 to 47.8 11.48 to 23.93

Pocket

Penetrometer

Measurement (kpa)

Torvane

Measurement (kpa)

Unconfined

Compressive

Strength (kpa)

Note: Size in millimeters.

A 3.18 mm thread cannot be rolled at any water content.

Hand driven (25.4mm soil tube)

Hand Auger

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

SPT N-Value

(per ASTM 1586-99),

P = push sample,

or as noted

Casing driven

Top Hole El.

L
o
c
a
ti

o
n
 

16

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

Pulled Pipe

Ground water

surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o

c
a
t
i
o

n
 

Top Hole El.

Elev.

100

180/
0-

9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o

c
a
t
i
o

n
 

Top Hole El.

Boring Date

Friction Ratio (%) Tip Bearing (MPa)

0246 302010

2

Pressure measured

Terminated at Elev

Terminated at Elev

(150.32 cm  area)

Pressure measured

along sleeve friction

element (2249.76 cm

area) divided by 

pressure measured

on tip element.

25.4mm76.2mm

Size of Sampler 

(millimeters)
35.56

Driving rate in

seconds per 304.8mm

(using a Stanley

MB 156 percussion

hammer and a 55.88mm

cone, or as noted)

Blows per 304.8mm

(Using 12.70kg hand 

hammer with a 304.8mm

drop or as noted)

>382.88>765.76>765.76

< 23.93< 23.93 < 11.48

3/12/08 7/21/08 11/4/08 2/16/09 6/15/09

C. AMANTE

D. FAHRNEY
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10/02/09

10/2/09
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REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

FIELD AND LABORATORY

TESTING

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

Corrosivity Testing 

(CTM 643, CTM 422, CTM 417)

Consolidated Undrained 

Triaxial (ASTM D 4767)

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Plasticity Index (AASHTO T 90) 

Liquid Limit (AASHTO T 89)

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Unconfined Compression-Soil

(ASTM D 2166)

Unconfined Compression-Rock

(ASTM D 2938)

Unconsolidated Undrained 

Triaxial (ASTM D 2850)

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)
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SOIL LEGEND NO. 2

GS LOTB SOIL LEGEND
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DESIGN OVERSIGHT
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CHECKED BY

100

ALL DIMENSIONS ARE IN

MILLIMETERS UNLESS OTHERWISE SHOWN

1/05/09

BOX SPRINGS OH (TIEBACK)

PARTICLE SIZE

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

PERCENT OR PROPORTION OF SOILS

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

MOISTURE

Damp but no visible water

CriteriaDescription

Dry

Moist

Wet

APPARENT DENSITY OF COHESIONLESS SOILS

Description
60

SPT N   (Blows / 304.8 mm)

Particles are present but estimated to 

be less than 5%

Absence of moisture, dusty, dry to the 

touch

Visible free water, usually soil is 

below water table

Very loose

Loose

Medium Dense

Dense

Very Dense

0 - 4

5 - 10

11 - 30

31 - 50

> 304.8 mm

   > 50

3/12/08 7/21/08 11/4/08

76.2 mm to 304.8 mm

19.05 mm to 76.2 mm

No. 4 to 19.05 mm

2/16/09 6/15/09

D. FAHRNEY

C. AMANTE

8/20/09 10/2/09

10/02/09

Robert Zezoff

10-22-09

08 Riv 60,215
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1/05/09

BOX SPRINGS OH (TIEBACK)

FRACTURE DENSITY

Observed Fracture Density

Unfractured

Very slightly fractured

Slightly fractured

Moderately fractured

Intensely fractured

Very intensely fractured

No fractures.

Mostly chips and fragments with a few scattered short core lengths.

Description

Combination descriptors (such as "Very intensely to intensely fractured") are used where equal 

distribution of both fracture density characteristics is present over a significant interval or 

exposure, or where characteristics are "in between" the descriptor definitions. Only two adjacent 

descriptors may be combined.

ROCK HARDNESS

Criteria

Very Soft

Soft

Hard

Very Hard

Description

PERCENT CORE RECOVERY (REC) & ROCK QUALITY DESIGNATION (RQD)

x 100%REC =

RQD = x 100%

>

Top Hole El.

B
o
r
in

g
 

lo
c
a
ti

o
n

Hole I.D.

REC=100%

RQD=50%

REC=100%

RQD=80%

REC=88%

RQD=0%

Boring Date

End drilled interval

Begin drilled interval

Begin drilled interval

End drilled interval

Begin drilled interval

End drilled interval

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Specimen can be scratched with a pocket knife or sharp pick with difficulty (heavy 

pressure). Heavy hammer blows required to break specimen.

Specimen can be scratched with pocket knife or sharp pick with light or moderate 

pressure. Core breaks with moderate hammer pressure.

Specimen can be grooved or gouged easily by a pocket knife or sharp pick with light 

pressure, can be scratched with fingernail. Breaks with light to moderate manual pressure.

Extremely Hard

Moderately Soft

Moderately Hard

Specimen cannot be scratched with a pocket knife or sharp pick; can only be chipped with 

repeated heavy hammer blows.

Specimen cannot be scratched with a pocket knife or sharp pick. Breaks with repeated 

heavy hammer blows.

Specimen can be readily indented, grooved or gouged with fingernail, or carved with a 

pocket knife. Breaks with light manual pressure.

Specimen can be grooved 1/6" deep with a pocket knife or sharp pick with moderate 

or heavy pressure. Breaks with light hammer blow or heavy manual pressure.

Length of intact core pieces   101.6 mm

Total length of core run (mm)

Total length of core run (mm)

Length of the recovered core pieces (mm)

Lengths from 0.30 m to 0.91 m with few lengths less than 0.30 m or

greater than 0.91 m.

Lengths greater than 0.91 m.

Lengths mostly in 101.6 mm to 304.8 mm range with most lengths 

about 203.2 mm.

Lengths average from 25.4 mm to 101.6 mm with scattered fragmented

intervals with lengths less than 101.6 mm.

Term

Strong

Weak

Very Weak

Very Strong 

RELATIVE STRENGTH OF INTACT ROCK

Extremely Strong

Medium Strong

Extremely Weak

Description Thickness / Spacing

Massive

Moderately bedded

Very thinly bedded

Laminated 

Very thickly bedded

BEDDING SPACING

Thickly bedded

Thinly bedded

Uniaxial Compressive Strength (kPa)

99973.98 - 206842.71

48263.30 - 99973.98

24131.65 - 48263.30

4826.33 - 24131.65

1034.21 - 4826.33

Greater than 3.05 m

0.91 m to 3.05 m

0.30 m to 0.91 m

92.08 mm to 304.8 mm

31.75 mm to 92.08 mm

9.53 mm to 31.75 mm

Less than 9.53 mm

> 206842.71

< 1034.21 IGNEOUS ROCK

LEGEND OF ROCK MATERIALS

SEDIMENTARY ROCK

METAMORPHIC ROCK

WEATHERING DESCRIPTORS FOR INTACT ROCK

Diagnostic features

Texture and Solutioning

Body of Rock Texture Solutioning

Preserved.

No solutioning.No change.

Decomposed

Fresh

Description

Chemical Weathering-Discoloration

and/or oxidation

Resembles a soil, partial

or complete remnant rock

structure may be preserved;

leaching of soluble

minerals usually complete.

Complete separation

of grain boundaries

(disaggregated).

Soluble min-

erals may be

mostly leached.

Generally

preserved.

Partial separation of

boundaries visible.

Texture

altered by

chemical

disintegra-

tion (hy-

dration,

argillation).

Leaching of 

soluble min-

erals may be

complete.

Minor leaching

of some solu-

ble minerals

may be noted.

No visible separation,

intact (tight).

No separation, intact

(tight).

No discoloration

or oxidation.

Mechanical Weathering-

Grain boundary condi-

tions (disaggregation)

primarily for granitics

and some coarse-grained

sediments

No discoloration, not 

oxidized.

Discoloration or oxida-

tion is limited to sur-

face of, or short dis-

tance from, fractures;

some feldspar crystals

are dull.

Discoloration or oxida-

tion extends from frac-

tures usually through-

out; Fe-Mg minerals are

"rusty," feldspar 

crystals are "cloudy."

Discolored or oxidized

throughout, but resis-

tant minerals such as

quartz may be unaltered;

all feldspars and Fe-Mg

minerals are completely

altered to clay.

Fracture 

Surfaces

General Characteristics

Hammer rings when crystalline 

rocks are struck. 

Hammer rings when crystalline 

rocks are struck. Body of 

rock not weakened. 

Hammer does not ring when 

rock is struck. Body of rock 

is slightly weakened. 

Dull sound when struck with 

hammer, usually can be broken 

with moderate to heavy manual 

pressure or by light hammer 

blow without reference to 

planes of weakness such as 

incipient or hairline frac-

tures, or veinlets. Rock is 

significantly weakened.

Can be granulated by hand.

Resistant minerals such as 

quartz may be present as 

"stringers" or "dikes."

Slightly

Weathered

Moderately

Weathered

Intensely

Weathered

Minor to complete 

discoloration or 

oxidation of most 

surfaces.

All fracture surfaces 

are discolored or

oxidized.

All fracture surfaces 

are discolored or 

oxidized, surfaces 

friable.

Partial separation, rock 

is friable; in semiarid 

conditions granitics are

disaggregated.

Discoloration or oxi-

dation throughout; all

feldspars and Fe-Mg

minerals are altered

to clay to some extent; 

or chemical alteration 

produces in-situ dis-

aggregation, see grain 

boundary conditions.

Combination descriptors (such as "slightly weathered to fresh") are permissible where equal distribution of both weathering characteristics is present over 

significant intervals or where characteristics present are "in between" the diagnostic feature. However, combination descriptors should not be used where 

significant, identifiable zones can be delineated. Only two adjacent descriptors may be combined. "Very intensely weathered" is the combination descriptor for 

"intensely weathered to decomposed."
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BOX SPRINGS OH (TIEBACK)

1/05/09

End Retaining Wall

C

14

METERS UNLESS OTHERWISE SHOWN

3/12/08 7/21/08 11/4/08 2/16/09 6/15/09

RW R/W

RW R/W

451.00+_

450.00+_

S
1

8
^

3
5

’2
7

"
E

¨

450.00+_

456.00+_

BENCH MARK

1. 36mm DIAMETER SAMPLES WERE TAKEN USING A STANDARD

PENETRATION TEST (SPT) SPLIT BARREL SAMPLER WITH AN INSIDE 

DIAMETER (ID) OF 36mm AND AN OUTSIDE DIAMETER (OD) 

OF 51mm.

 
2. 61mm DIAMETER RING SAMPLES WERE TAKEN USING A CALIFORNIA

SPLIT BARREL SAMPLER WITH AN ID OF 61mm AND AN OD OF 84mm. 

 
3. ALL SAMPLES WERE DRIVEN WITH 64kg HAMMER WITH A

FALLING HEIGHT OF 762mm.

4. THIS LOTB SHEET WAS PREPARED IN ACCORDANCE WITH THE

CALTRANS SOIL AND ROCK LOGGING, CLASSIFICATION, AND

NOTES:

BM Elev. 459.600 m

NP 3031  51mm Brass disk NGVD29

 

D. FAHRNEY

C. AMANTE

A-07-010

A-07-009

S
1
2
^
5
9
’1

9
"
E
¨

8/20/09 10/2/09

10/02/09

36

61

61

61

61

36

61

61

36

Undocumented Fill:

medium grained sand

--dark brown

--moist

--medium dense, trace clay

grained sand

--some clay

sand, coarse gravel in upper 0.3 meters of sample

--trace to some clay

452

450

448

446

444

442

ELEV. 452.75 m MSL
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200

mm

6

5

16

53

78

72/250

76/200

9.615.4

9.918.8

13.518.8

7.516.9

PA CR CL

3/07/07

Boring Terminated at Elev. 441.45 m

Borehole Backfilled with Native Soils

Groundwater was not encountered

61

61

61

36

61

36

61

36

61

36

61

36

Undocumented Fill:

medium grained sand

--olive-brown, iron staining

grained sand

--brown, some clay

--drilling effort increases

medium grained

--orange-brown

--auger bit chatter

--brown to dark gray

460

458

456

454

452

450

448

ELEV. 461.48 m MSL

40

35

31

15

22

22

98

80/300

50/150

50

66/300

E
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 (
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L
)

9.018.7

7.220.4 DS

PA

7.918.5 CL

6.319.6

200

mm

3/07/07

Boring Terminated at Elev. 446.38 m

Borehole Backfilled with Native Soils

Groundwater was not encountered

Silty Sand (SM):

Silty Sand (SM):

Silty Sand (SM):

Silty Sand (SM):

Silty Sand (SM):
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Alluvium:

Alluvium:

"
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A-07-009

A-07-010

loose, brown, slightly moist, fine to

dense,olive, moist, fine to medium

medium dense, brown, dry, fine to

--medium dense, slightly moist, fine to coarse

very dense, light brown, dry, fine to

ER = 80%i

ER = 80%i

PROFILE
VERTICAL SCALE 1:2

REF
Igneous Rock (Granitic):

Sampler refusal and practical drill refusal on bedrock

--very dense, orange-brown, fine to coarse grained

--auger bit chatter

Practical drill refusal on on bedrock at approximately

11.3 meters

:Igneous Rock (Granitic):

--brown, moderately to slightly weathered

soft, moderately weathered, (recovered as sand with

--light brown, slightly weathered, very dense

silt (SP-SM), dense, fine to coarse grained sand)

very dense
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TYPICAL SECTION 

Notes:

 

1. For Segment B wall reinforcement,

   see "Wall Details No. 1" sheet.

 

2. For Segment B details, see

   "Wall Details No. 1" sheet.

 

3. For Type 1A wall modification, see

   "Wall Details No. 1" sheet.

 

4. For limits of existing slope paving,

   see "Tieback Excavation and Backfill 

   Pay Limits" on "Index To Plans" sheet.

10.300

H = 3000 mm

7.320

H=3600 mm

14.630

H=3600 mm

7.110

H=3600 mm

29.060

Ret Wall Type 1A (Mod)

28.820 (Tieback Wall)

See "Typical Section RW-19" & "Note 2"

10.300
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RIVERSIDE COUNTY TRANSPORTATION COMMISSION

4080 LEMON STREET - THIRD FLOOR

RIVERSIDE, CALIFORNIA 92501

1887 BUSINESS CENTER DRIVE, SUITE 6

SAN BERNARDINO, CALIFORNIA 92408

LIVE LOADING:

449311

08
9/25/08

DESIGN GENERAL PLAN SHEET (METRIC) (REV. 10/27/05)

6/30/10

57894

MOHAN S. CHAR 

MOHAN S. CHAR       

DATE

4/21/09 6/15/09

D. KIM

D. KIM A. SIVATHASAN

M. CHAR

R. PRICE

M. CHAR

M. CHAR

M. CHAR

Note:

The Contractor shall verify all

controlling field dimensions before

ordering or fabricating any material.

LOAD FACTOR

DESIGN RETAINING WALL NO. RW-19 

128/20/09

HS20-44 AND ALTERNATIVE

AND PERMIT DESIGN LOAD
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56E0060

10/2/09

10/02/09

R61.82

                                QUANTITIES

        TIEBACK ANCHOR                                      24  EA

        BAR REINFORCING STEEL (RETAINING WALL)            6300  kg

        BAR REINFORCING STEEL (TIEBACK WALL)            17 000  kg

        MINOR CONCRETE (GUTTER)                             69  m

        CABLE RAILING                                       69  m

        

       

                            RETAINING WALL NO 19           

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
570 594

6-28-10



INDEX TO PLANS

STANDARD PLANS 

DATED JULY, 2004

SHEET No. TITLE

STANDARD PLAN SHEET NO.

DETAIL NO.

GENERAL NOTES

SOIL PARAMETERS:

INDEX TO PLANS

1

3 1

1

3

n+ 1H

Final lock-off Force:  1.0T 

 

(For determination of design lateral earth presssure) 
 

Internal friction angle

Soil Unit Weight ˚

Allow Bearing Pressure

Active Earth Pressure, Coefficient Ka

Active Earth Pressure, Coefficient Ka

Coefficient of Friction

DESIGN: 

 

 

REINFORCED

CONCRETE

FOR CIP:

  

REINFORCED 

CONCRETE

FOR SHOTCRETE: 

 

STRUCTURAL STEEL: 

 

PRESTRESSING 

STEEL (TIEBACKS):

DESIGN FORCES:

                                                                                                        

                                                                                                        

                                                                                                        

                                                                                                        

                                                                                                        

                                                                                                        

Where:  As (Min) = The greater of either

1.5T

0.75 fpu 

1.1T

0.75 fpu 

Static Earth Pressure:
Total

        (kPa)
Pa =

(H- H - H n+1 )

P

a

Total

P   =  

 

P    = 

Maximum ordinate of pressure diagram (kPa)

 

Total lateral load required to be applied to the wall face

to provide a factor of safety equal to 1.50 for the retained

soil mass when stability is analyzed using an appropriate

limiting equilibrium method of analysis. (Soil mass stability

analysis includes existing Column and Abutment footing

surcharge loads) (kN/meter of Wall)

1

Seismic Earth Pressure:

PGA =

Kh = Seismic Coefficient = 0.5xPGA =

Ke (level ground) = 0.75 Kh =  

Kae (level ground) = Ka (level ground) + Ke (level ground) =

Kae (1.5H:1V) = Kae (level ground) x Ka (1.5H:1V) / Ka (level ground) =

Ke (1.5H:1V) = Kae (1.5H:1V) -Ka (1.5H:1V) =

where

0.390 g

0.195

0.146

0.429

0.931

0.317

Pae = Ke(1.5H:1V)˚H = [Kae(1.5H:1V) - Ka(1.5H:1V)]˚H

= 14.594 (kPa)

LEGEND

Indicates existing structure

Structure Excavation (Tieback Wall)

Structure Backfill (Tieback Wall)

No Scale

OG

"D" Line

Tieback Wall

Exist 

slope paving

(to remain)

FG

300

Exist Column

& Footing

610¨

Remove portion of

exist slope paving

that conflicts with

new construction

as required

ACRONYMS AND ABBREVIATIONS (A-L)

ACRONYMS AND ABBREVIATIONS (M-Z)

SYMBOLS (SHEET 1 OF 2)

SYMBOLS (SHEET 2 OF 2) 

BRIDGE DETAILS

RETAINING WALL TYPE 1A

H=1200 mm THRU 3600 mm

RETAINING WALL DETAILS No. 1

RETAINING WALL DETAILS No. 2

CABLE RAILING

CONCRETE BARRIER TYPE 732

A10A

A10B

A10C

A10D

B0-3

B3-3

 

B3-8

B3-9

B11-47

B11-55

CALTRANS BRIDGE DESIGN SPECIFICATIONS, April 2000 (LFD)

(1996 AASHTO with Interims through 1998 and Revisions

by CALTRANS)

 

f’c =  28 MPa (Concete compressive strength at 28 days)

fy =  420 MPa (Yield strength of reinforcement)

    

f’c =  42 MPa (Concete compressive strength at 28 days)

f’c =  42 MPa (Concete compressive strength at stressing)

fy =  420 MPa (Yield strength of reinforcement)

 

fy = 250 MPa (Minimum yield strength of steel)

 

Strands - ASTM Designation:  A 416

BARS - ASTM Designation: A 722 Type II

 

T (Design force per Tieback in kN) = See values shown on

"Wall Layout" sheets.

 

fpu = Minimum Tensile Strength of Prestressing Steel (MPa)

 

As (Min) = Minimum Cross Sectional Area of Prestressing

          Steel in Tieback Tendon (Square Millimeters)

(Without Seismic) or (With Seismic)

Pae =  Ordinate of rectangular distribution pressure diagram (kPa)

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

H
H

H
n

+
1

1
2

H

2

H = Wall Design Height, Height from ground surface at wall

    to bottom of wall (M)

 

H = Distance from ground surface at top of wall 

    to uppermost level anchors (M)

 

     = Distance from bottom of shotcrete wall

     to lowermost level anchors (M)

GENERAL PLAN 

INDEX TO PLANS

TIEBACK WALL LAYOUT 

WALL DETAILS No. 1

WALL DETAILS No. 2

DRAINAGE DETAILS

SOIL LEGEND NO. 1

SOIL LEGEND NO. 2

ROCK LEGEND

LOG OF TEST BORINGS 1 OF 3

LOG OF TEST BORINGS 2 OF 3

LOG OF TEST BORINGS 3 OF 3

TIEBACK EXCAVATION AND BACKFILL PAY LIMITS (SEGMENT B )

Note: For Segment Designation, see "General Plan" sheet.
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ordering or fabricating any material.

RETAINING WALL NO. RW-19 

128/20/09

Cohesion, C

32 Degrees

18.85 kN/m3

195 kPa 

0.283 (level ground)

0.614 (1.5H:1V)

0.40

9.6kPa

32 Degrees

18.85 kN/m3

195 kPa 

0.283 (level ground)

0.614 (1.5H:1V)

0.40

9.6kPa

56E0060

10/02/09

10/2/09

R61.82

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,
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Notes:

 

1. For wall section, see "Wall Details No. 1" sheet.

 

2. For wall drainage, see "Drainage Details" sheet.

Location

TIEBACK TENDON FORCE TABLE

T(kN)

A B C D E F G H

1

2 300

310 220

A Tieback Column ID

Location ID

I J K L

300

335 355

DEVELOPED ELEVATION

Exp Jt

Typ

B0-3

3-4
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L
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L

Exist Column

& footing, typ

METERS UNLESS OTHERWISE SHOWN

A B C D E F G H

4.5

4.5

I J K L

7.5

6.5 6.0 4.5

7.0

(M)

5.5 6.5 6.5 6.0

4.57.57.06.0

Bonding Note:

Bonded lengths shown are for information only. The bonded

length shall be determined by field test by the Contractor.

2.0002.2502.0004.4252.1002.4002.2002.6002.5002.3452.000

Location A B C D E F G H

1

I J K L

(Degree)

15 7 7 15 15 1510 10

TIEBACK ANCHOR ANGLE (TO HORIZONTAL LINE)

-1.14%

1.690 2.655

6.0 6.0 4.0

15 15 15 15

3

10+6010+40

El 464.236

145 275 325 320 300

165 355 335 365 220 210 325 325 205

280 280 180

3.0

3.5 7.5 6.5 6.5 4.5

2 15 15 1515 15 15 1515 15 15 15 15

TIEBACK WALL LAYOUT 

Ret Wall

Type 1A (mod)

Ret Wall

Type 1A (mod)

28.820  Measured along Wall LOL

 

DEPARTMENT OF TRANSPORTATION

PREPARED FOR THE

STATE OF CALIFORNIA

0 10 20 30 40 50 60 70 80 90 100

T
I
M

E
 P

L
O

T
T

E
D

 =
>

56e0060-

D
A

T
E

 P
L

O
T

T
E

D
 =

>
1

5
:
0

6
1

9
-
O

C

FILE =>

U
S

E
R

N
A

M
E

 =
>

t
r
l
e
n

DESIGN OVERSIGHT

SIGN OFF DATE

PROJECT ENGINEER

DESIGN

DETAILS

QUANTITIES

ORIGINAL SCALE IN MILLIMETERS

FOR REDUCED PLANS

CU

EA

DISREGARD PRINTS BEARING

EARLIER REVISION DATES

BRIDGE NO.

KILOMETER POST

ALL DIMENSIONS ARE IN

REVISION DATES (PRELIMINARY STAGE ONLY)

        

OFSHEET

CHECKEDBY

                           

                           

DESIGN DETAIL SHEET (METRIC) (REV.  10/27/05) 08

449311

MOHAN S. CHAR       

4/21/09

CHECKEDBY

CHECKEDBY

DIST COUNTY ROUTE
SHEET TOTAL

PLANS APPROVAL DATE
No.

Exp.

CIVIL

R
E

G
I

S
T

E
R

E

D
 

P
R O F E S S I O N

A
L

 
E

N
G

I
N

E
E

R

S

T
A

T
E  OF  C

A

LI F O R N
IA

REGISTERED CIVIL ENGINEER

KILOMETER POST

NoTOTAL PROJECT SHEETS

The State of California or its officers or agents

completeness of electronic copies of this plan sheet.

shall not be responsible for the accuracy or

LIM & NASCIMENTO ENGINEERING

RIVERSIDE COUNTY TRANSPORTATION COMMISSION

4080 LEMON STREET - THIRD FLOOR

RIVERSIDE, CALIFORNIA 92501

1887 BUSINESS CENTER DRIVE, SUITE 6

SAN BERNARDINO, CALIFORNIA 92408

6/30/10

57894

MOHAN S. CHAR 

DATE

D. KIM

R. ANDRASEK

6/15/09

A. SIVATHASAND. KIM

M. CHAR

R. PRICE

Note:

The Contractor shall verify all

controlling field dimensions before

ordering or fabricating any material.
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Cable Railing

#22 cont

tot 8

Geocomposite Drain

See "Drainage Details"

sheet

 

Top of

shotcreteConc Gutter

1

Top of

Conc Gutter

Shotcrete

Facing

CIP Conc

Facing

Top of 

Tieback Wall

#22 @ 305 max

Sawcut Conc

 

CIP Conc

Bottom

of wall

483

1.5

RW LOL

#29 cont @ 125

typ

#16 @ 150

Full height

#13     @ 305

both ways, typ

Alternate hooks

L

No Scale

#16    @ 305

B3-9

   

Exist Slope Paving

to remain in place

Shotcrete Const Jt

Typ

Drain outlet

See "Drainage

Details" sheet

WALL DETAILS NO. 1

B11-47

 
  

No Scale

TIEBACK DETAILS

X

X

Formed or

cored hole

CIP Concrete

Shotcrete

#16 x 610 tot 4

#16    tot 4

Bearing P

Size & thickness 

to be determined

by the Contractor

(300 x 300 x 45 min)

LC Tieback

L

Mortar pad

RW LOL

#13 x 1000 tot 4

@ 100 each direction

Place to avoid 

prestressing

rods or tendons

 

  

No Scale

SECTION X-X

#16

#16

TiebackBearing PL

Formed or

cored hole

#13 Typ

#16    Typ

Couplers as

approved by

the Engineer

See "Note 5"

Typ

50

clr

50

clr

50 clr

 

178305

15^

#29 @ 125 max

(coupled), see

"Note 1"

Lower L
ift

C Tieback

See "Note 6"
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RW LOL

For Ret Wall reinf

not shown, see 

Safety shape

(modified)
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0

#16     @ 400

(modified)

Const Jt

B3-3

   

"D" Line

Conc

gutter

Pavement

#16 @ 400

Wall reinf

#16 @ 150

(additional)

Exist Slope 

Paving

 
  

1:20

B3-3

   

Varies

145

305

9
1

0

TYPE 1A (MOD) SECTION (SEGMENT A & C)

Notes:

 

1. Adjust horizontal and vertical reinforcing

   spacing to avoid conflict with tieback

   assembly in shotcrete facing.

 

2. CIP concrete to be placed after

   completion of all shotcrete lifts.

 

3. Tiebacks shall be constructed and

   locked off one at a time beginning

   at the top and working down.

 

4. For Lift layout, see "Typical Section" this sheet.

 

5. All vertical reinforcement in the shotcrete

   lifts shall be prepared for coupling service

   splice depending on the type of approved

   coupler used.

 

6. For inclination of Tieback anchor, see Tieback

   Anchor Table on "Tieback Wall Layout" sheet.

 

7. The Contractor shall complete excavation, tieback

   anchor installation and shotcreting of temporary

   facing at one existing footing prior to excavating

   at another footing. No more than one footing shall

   be exposed without temporary facing at anytime.

 

8. Excavation shall not occur at an adjacent tieback

   location at the same time in a single lift. Tieback 

   anchors  and shotcrete facing shall be installed, 

   cured and stressed prior to excavation at an 

   adjacent tieback location.

 

9. All tiebacks within the upper lift shall be installed

   prior to commencing the lower lift excavations.

 

10. For Segment Designation, see "General Plan" 

   sheet.
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End of smooth

sheathing on strand
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TIEBACK TENDON DETAIL

(STRAND)-(ALTERNATIVE A)

TIEBACK TENDON DETAIL

(STRAND)-(ALTERNATIVE B)

� Tieback

Bearing ´

TIEBACK TENDON DETAIL (BARS)

ANCHORAGE ENCLOSURE DETAILS

ALTERNATIVE Y

ALTERNATIVE X

End of corrugated

sheathing
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sheathing

End of smooth

sheathing on strand

Smooth

sheathing

End of corrugated

sheathing
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Level
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Bearing ´

Seal
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nbonded length
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tube and smooth
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Inclination6
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onded length

4

Seal
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Inclination

Level

Bonded length
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ax75 m
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max
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� Tieback

End of corrugated sheathing

 Alternative B tendon only

Steel tube

Bearing ´

 Alternative B tendon only

End of corrugated sheathing

Face of concrete waler

Anchorage enclosure

steel tube min

thickness = 6

End of strands

Flange, min

thickness = 6

Cap end

End of strands

Face of concrete waler

Sealant, see Note 3

Bearing ´

Steel tube

� Tieback

B
onded length

Corrugated sheathing

(Pregrouted)

Cap end

Bearing ´

� Tieback

U
nbonded length

Level

Inclination

�" ` bolt and

washer galvanized min

6 equally spaced

Flange, min

thickness = 6

Steel tube

See Note 4

Steel tube

See Note 5

End of sheathing on strand 

End of sheathing on strand 

Anchorage enclosure shall only be used when anchor head assembly

is not enclosed in concrete.

 

Anchorage enclosure shall have provisions to allow injecting grout

at low end and venting at high end.  Galvanize after fabrication.

 

Silicone sealant to cover full width of flange.

1.

 

 

2.

 

 

3.
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6

Steel tube welded to bearing plate (min thickness = 6).  

Galvanize assembly after fabrication

 

Steel tube welded to bearing plate inside diameter of steel tube to be

25 mm greater than outside diameter of smooth sheathing (min thickness = 6) 

Galvanize assembly after fabrication.

 

For other wall details, see elsewhere in structural plans.

Anchorage enclosure, steel tube min thickness = 6

610

150

150 m
in305 m

ax

150

610

Lim
its of pregrouting

inside corrugated

sheathing

305

150

5
0

(Pregrouted)

6/15/09

150 `

Drilled hole

150 `

Drilled hole

150 `

Drilled hole

RETAINING WALL NO. RW-19 

WALL DETAILS NO. 2

5 128/20/09

19 ` Bolt and washer

(galvanized) and sealant

Secure to threaded hole

at center of ancor head

Steel tube

See "Note 4"

6

6

6

Sealant, see "Note 3"

Note:

The Contractor shall verify all

controlling field dimensions

before ordering or fabricating

any material.

Notes:

56E0060

10/02/09

10/2/09

Legend:

1

1

 

2

 

3

 

 

4

 

 

5

 

 

6

 

 

7

1

R61.82

Level of initial grouting

 

Level of secondary grouting

 

Level of initial grouting

inside corrugated sheathing

 

Bonded length shall be

determined by the Contractor.

For bonded length (minimum)

see "Tieback Wall Layout" sheet.

 

For unbonded length (minimum), see

"Tieback Wall Layout" sheet. 

 

For inclination, see elsewhere

in project plans

 

Face of Wall Excavation
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PART WALL ELEVATION

FG

Top of Wall

Bottom of Wall

50 Dia Outlet pipe

Typ

A
B

B

A

DRAINAGE DETAILS

Tieback

Typ

Note:

 

1. Center vertical geocomposite  drain

   between tiebacks.

Geocomposite

drainage strip

Typ

SECTION A-A
1:10

PVC Pipe cap
90^ PVC Pipe elbow

Geocomposite drain strip

inserted into slotted PVC

pipe. Notch bottom edge of

geocomposite drain strip at

location of PVC pipe elbow.

Optional coupler

RW LOL

50 Dia Outlet 

pipe

SECTION B-B
1:10

FG

50

1
0

0

50 Dia Sch 40

PVC outlet pipe, 

slope to drain

Optional coupler

Tieback

Geocomposite 

drain strip
RW LOL

1:25

WALL END DETAIL

Conc Gutter

B0-3

3-4

RW LOL

Tieback wall
13 Exp 

Joint

No Scale

-2%

CIP Retaining

Wall

5
0

0

T
y

p

See

"Note 1"

450

Typ
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Shotcrete

 

CIP

Conc
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AMANTE

GEOTECHNICAL

GE2724
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CERTIFIED GEOTECHNICAL ENGINEER

C. AMANTE            

SOIL LEGEND NO. 1

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

Will not crumble or break with finger 

pressure.

Crumbles or breaks with considerable 

finger pressure.

Crumbles or breaks with handling or 

little finger pressure.

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

Description

Readily indented by thumb but 

penetrated only with great effort

Indented by thumbnail with 

difficulty

Easily penetrated several inches 

by fist

Easily penetrated several inches 

by thumb

Penetrated several inches by 

thumb with moderate effort

Size

Size

S
iz

e
S

iz
e

PLASTICITY OF FINE-GRAINED SOILS

Nonplastic

Low

Medium

High

CriteriaDescription

The thread can barely be rolled and the lump cannot be formed when drier than the 

plastic limit.

The thread is easy to roll and not much time is required to reach the plastic limit. 

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

when drier than the plastic limit.

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

can be rerolled several times after reaching the plastic limit. The lump can be formed 

without crumbling when drier than the plastic limit.

Dynamic Cone Penetration Boring

Auger Boring

Rotary drilled boring 

Rotary percussion boring (air)

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Symbol Description

R 

P

A 

D

R

CPT

HD 

HA

O

Hole

Type

BOREHOLE IDENTIFICATION

191.44 to 382.88 191.44 to 382.88 191.44 to 382.88

95.72 to 191.44 95.72 to 191.44

47.85 to 95.72 47.85 to 95.72 23.93 to 47.85

47.85 to 95.72

23.93 to 47.8 23.93 to 47.8 11.48 to 23.93

Pocket

Penetrometer

Measurement (kpa)

Torvane

Measurement (kpa)

Unconfined

Compressive

Strength (kpa)

Note: Size in millimeters.

A 3.18 mm thread cannot be rolled at any water content.

Hand driven (25.4mm soil tube)

Hand Auger

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

SPT N-Value

(per ASTM 1586-99),

P = push sample,

or as noted

Casing driven

Top Hole El.

L
o
c
a
ti

o
n
 

16

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

Pulled Pipe

Ground water

surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o

c
a
t
i
o

n
 

Top Hole El.

Elev.

100

180/
0-

9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o

c
a
t
i
o

n
 

Top Hole El.

Boring Date

Friction Ratio (%) Tip Bearing (MPa)

0246 302010

2

Pressure measured

Terminated at Elev

Terminated at Elev

(150.32 cm  area)

Pressure measured

along sleeve friction

element (2249.76 cm

area) divided by 

pressure measured

on tip element.

25.4mm76.2mm

Size of Sampler 

(millimeters)
35.56

Driving rate in

seconds per 304.8mm

(using a Stanley

MB 156 percussion

hammer and a 55.88mm

cone, or as noted)

Blows per 304.8mm

(Using 12.70kg hand 

hammer with a 304.8mm

drop or as noted)
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SIGN OFF DATE

DESIGN OVERSIGHT

DRAWN BY

CHECKED BY

FOR REDUCED PLANS

ORIGINAL SCALE IN MILLIMETERS

< 23.93 < 23.93 < 11.48

>765.76 >765.76 >382.88

KLEINFELDER

D. FAHRNEY

C. AMANTE

RETAINING WALL NO. RW-19

7 128/20/09

56E0060

10/02/09

10/2/09

R61.82

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
576 594

6-28-10



REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

ALL DIMENSIONS ARE IN

METERS UNLESS OTHERWISE SHOWN
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CERTIFIED GEOTECHNICAL ENGINEER

C. AMANTE

PARTICLE SIZE

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

PERCENT OR PROPORTION OF SOILS

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

MOISTURE

Damp but no visible water

CriteriaDescription

Dry

Moist

Wet

APPARENT DENSITY OF COHESIONLESS SOILS

Description
60

SPT N   (Blows / 304.8 mm)

Particles are present but estimated to 

be less than 5%

Absence of moisture, dusty, dry to the 

touch

Visible free water, usually soil is 

below water table

Very loose

Loose

Medium Dense

Dense

Very Dense

0 - 4

5 - 10

11 - 30

31 - 50

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

FIELD AND LABORATORY

TESTING

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

Corrosivity Testing 

(CTM 643, CTM 422, CTM 417)

Consolidated Undrained 

Triaxial (ASTM D 4767)

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Plasticity Index (AASHTO T 90) 

Liquid Limit (AASHTO T 89)

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Unconfined Compression-Soil

(ASTM D 2166)

Unconfined Compression-Rock

(ASTM D 2938)

Unconsolidated Undrained 

Triaxial (ASTM D 2850)

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

SIGN OFF DATE

DESIGN OVERSIGHT

DRAWN BY

CHECKED BY

76.2 mm to 304.8 mm

19.05 mm to 76.2 mm

No. 4 to 19.05 mm

   > 50

> 304.8 mm

KLEINFELDER

D. FAHRNEY

C. AMANTE

6/15/09

SOIL LEGEND NO. 2

8/20/09

RETAINING WALL NO. RW-19 

8 12

56E0060

10/02/09

10/2/09

R61.82

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
577 594

6-28-10



WEATHERING DESCRIPTORS FOR INTACT ROCK

Diagnostic features

Texture and Solutioning

Body of Rock Texture Solutioning

Preserved.

No solutioning.No change.

Decomposed

Fresh

Description

Chemical Weathering-Discoloration

and/or oxidation

Resembles a soil, partial

or complete remnant rock

structure may be preserved;

leaching of soluble

minerals usually complete.

Complete separation

of grain boundaries

(disaggregated).

Soluble min-

erals may be

mostly leached.

Generally

preserved.

Partial separation of

boundaries visible.

Texture

altered by

chemical

disintegra-

tion (hy-

dration,

argillation).

Leaching of 

soluble min-

erals may be

complete.

Minor leaching

of some solu-

ble minerals

may be noted.

No visible separation,

intact (tight).

No separation, intact

(tight).

No discoloration

or oxidation.

Mechanical Weathering-

Grain boundary condi-

tions (disaggregation)

primarily for granitics

and some coarse-grained

sediments

No discoloration, not 

oxidized.

Discoloration or oxida-

tion is limited to sur-

face of, or short dis-

tance from, fractures;

some feldspar crystals

are dull.

Discoloration or oxida-

tion extends from frac-

tures usually through-

out; Fe-Mg minerals are

"rusty," feldspar 

crystals are "cloudy."

Discolored or oxidized

throughout, but resis-

tant minerals such as

quartz may be unaltered;

all feldspars and Fe-Mg

minerals are completely

altered to clay.

Fracture 

Surfaces

General Characteristics

Hammer rings when crystalline 

rocks are struck. 

Hammer rings when crystalline 

rocks are struck. Body of 

rock not weakened. 

Hammer does not ring when 

rock is struck. Body of rock 

is slightly weakened. 

Dull sound when struck with 

hammer, usually can be broken 

with moderate to heavy manual 

pressure or by light hammer 

blow without reference to 

planes of weakness such as 

incipient or hairline frac-

tures, or veinlets. Rock is 

significantly weakened.

Can be granulated by hand.

Resistant minerals such as 

quartz may be present as 

"stringers" or "dikes."

Slightly

Weathered

Moderately

Weathered

Intensely

Weathered

Minor to complete 

discoloration or 

oxidation of most 

surfaces.

All fracture surfaces 

are discolored or

oxidized.

All fracture surfaces 

are discolored or 

oxidized, surfaces 

friable.

Partial separation, rock 

is friable; in semiarid 

conditions granitics are

disaggregated.

Discoloration or oxi-

dation throughout; all

feldspars and Fe-Mg

minerals are altered

to clay to some extent; 

or chemical alteration 

produces in-situ dis-

aggregation, see grain 

boundary conditions.

FRACTURE DENSITY

Observed Fracture Density

Unfractured

Very slightly fractured

Slightly fractured

Moderately fractured

Intensely fractured

Very intensely fractured

No fractures.

Mostly chips and fragments with a few scattered short core lengths.

Description

Combination descriptors (such as "Very intensely to intensely fractured") are used where equal 

distribution of both fracture density characteristics is present over a significant interval or 

exposure, or where characteristics are "in between" the descriptor definitions. Only two adjacent 

descriptors may be combined.

ROCK HARDNESS

Criteria

Very Soft

Soft

Hard

Very Hard

Description

PERCENT CORE RECOVERY (REC) & ROCK QUALITY DESIGNATION (RQD)

x 100%REC =

RQD = x 100%

Top Hole El.

B
o
r
in

g
 

lo
c
a
ti

o
n

Hole I.D.

REC=100%

RQD=50%

REC=100%

RQD=80%

REC=88%

RQD=0%

Boring Date

End drilled interval

Begin drilled interval

Begin drilled interval

End drilled interval

Begin drilled interval

End drilled interval

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Specimen can be scratched with a pocket knife or sharp pick with difficulty (heavy 

pressure). Heavy hammer blows required to break specimen.

Specimen can be scratched with pocket knife or sharp pick with light or moderate 

pressure. Core breaks with moderate hammer pressure.

Specimen can be grooved or gouged easily by a pocket knife or sharp pick with light 

pressure, can be scratched with fingernail. Breaks with light to moderate manual pressure.

Extremely Hard

Moderately Soft

Moderately Hard

Specimen cannot be scratched with a pocket knife or sharp pick; can only be chipped with 

repeated heavy hammer blows.

Specimen cannot be scratched with a pocket knife or sharp pick. Breaks with repeated 

heavy hammer blows.

Specimen can be readily indented, grooved or gouged with fingernail, or carved with a 

pocket knife. Breaks with light manual pressure.

Term

Strong

Weak

Very Weak

Very Strong 

RELATIVE STRENGTH OF INTACT ROCK

Extremely Strong

Medium Strong

Extremely Weak

Description Thickness / Spacing

Massive

Moderately bedded

Very thinly bedded

Laminated 

Very thickly bedded

BEDDING SPACING

Combination descriptors (such as "slightly weathered to fresh") are permissible where equal distribution of both weathering characteristics is present over 

significant intervals or where characteristics present are "in between" the diagnostic feature. However, combination descriptors should not be used where 

significant, identifiable zones can be delineated. Only two adjacent descriptors may be combined. "Very intensely weathered" is the combination descriptor for 

"intensely weathered to decomposed."

Thickly bedded

Thinly bedded

Specimen can be grooved 1/6" deep with a pocket knife or sharp pick with moderate 

or heavy pressure. Breaks with light hammer blow or heavy manual pressure.

IGNEOUS ROCK

LEGEND OF ROCK MATERIALS

SEDIMENTARY ROCK

METAMORPHIC ROCK
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Length of intact core pieces   101.6 mm

Total length of core run (mm)

Total length of core run (mm)

Length of the recovered core pieces (mm)

Lengths from 0.30 m to 0.91 m with few lengths less than 0.30 m or

greater than 0.91 m.

Lengths greater than 0.91 m.

Lengths mostly in 101.6 mm to 304.8 mm range with most lengths 

about 203.2 mm.

Lengths average from 25.4 mm to 101.6 mm with scattered fragmented

intervals with lengths less than 101.6 mm.

Uniaxial Compressive Strength (kPa)

99973.98 - 206842.71

48263.30 - 99973.98

24131.65 - 48263.30

4826.33 - 24131.65

1034.21 - 4826.33

Greater than 3.05 m

0.91 m to 3.05 m

0.30 m to 0.91 m

92.08 mm to 304.8 mm

31.75 mm to 92.08 mm

9.53 mm to 31.75 mm

Less than 9.53 mm

> 206842.71

< 1034.21

>

D. FAHRNEY

C. AMANTE

KLEINFELDER

6/15/09

ROCK LEGEND

RETAINING WALL NO. RW-19

8/20/09 9 12

56E0060

10/02/09

10/2/09

R61.82

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
578 594

6-28-10
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D. FAHRNEY

C. AMANTE

KLEINFELDER

"K" LINE

"3CC" LINE

"J" LINE

"D" LINE

RIV
-6

0

19

20

16

17

19

16

R

W

2

0

RW19
"D

" L
IN

E
 

BENCH MARK:

Pt # 3030 Elevation 472.840, Found 2 iron 

pipe with Brass Cap Stamped Dept of Trans 

RIV 60-12.7 1990 112 southwesterly of bridge.

N = 697603.049

E = 1903554.738

NOTES:

1. 36mm DIAMETER SAMPLES WERE TAKEN USING A STANDARD

PENETRATION TEST (SPT) SPLIT BARREL SAMPLER WITH AN INSIDE 

DIAMETER (ID) OF 36mm AND AN OUTSIDE DIAMETER (OD) 

OF 51mm.

2. 61mm DIAMETER RING SAMPLES WERE TAKEN USING A CALIFORNIA

SPLIT BARREL SAMPLER WITH AN ID OF 61mm AND AN OD OF 84mm. 

3. ALL SAMPLES WERE DRIVEN WITH 64kg HAMMER WITH A

FALLING HEIGHT OF 762mm.

4. THIS LOTB SHEET WAS PREPARED IN ACCORDANCE WITH THE

CALTRANS SOIL AND ROCK LOGGING, CLASSIFICATION, AND

PRESENTATION MANUAL (JUNE 2007).

PLAN

1:400

VERTICAL SCALE 1:2

PROFILE

61

61

36

61

36

Alluvium

Silty Sand (SM): very dense, light brown, slightly moist,

fine to medium grained

--slightly moist

sand

466

464

ELEV. 467.74 m MSL

76

42

90/280
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N

 (
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 M
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L
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S

L
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200
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A-07-08A
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0
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5
3
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1
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"D
" 

L
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6.6

9.4

19.9

19.6

200

mm

200

mm

A-07-006 200

mm

200

mm

A-07-003

A-07-007

A-07-08A

61

61

61

36

61

36

61

61

61

61

36

61

36

grained sand, with fine gravel and asphalt grindings

--medium dense, asphalt grindings

--fine grained sand, trace medium sand, iron

staining, gravel content decreasing

--dense, fine grained sand

grained sand

--groundwater encountered at 11 meters

--very difficult drilling

--slightly weathered, moist, gray-brown, fine to

medium grained

--wet

Practical drill refusal at 17.1 meters

466

464

462

460

458

456

454

452

450

ElevGWS

3/08/07

455.9 m11.0 m

200

mm
ELEV. 466.87 m MSL

3/08/07

Boring Terminated at Elev. 449.77 m

E
L

E
V

A
T

IO
N

 (
m

 M
S

L
)

39

29

13

4

77

33

64

6.615.3

7.020.7

3.020.0

PA

Silty Sand (SM):

Silty Sand (SM):

Silty Sand (SM):

Clayey Sand (SC):

DS

Alluvium:

Fill:

466

464

462

460

458

456

454

452

450

E
L

E
V

A
T

IO
N

 (
m

 M
S

L
)

Borehole Backfilled with Native Soils

A-07-003

dense, dark brown, fine to coarse

loose, brown, slightly moist

very dense, red-brown, slightly moist,

fine to medium grained sand, trace clay

very dense, brown, moist, fine

ER = 80%i

S
ta

. 
1

9
+

5
2

.1
2

1
5
.1

5
 m

 L
T
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r
o
m

"D
" 

L
in

e

3/08/07

Borehole Backfilled with Native Soils

ER = 80%
i

Boring Terminated at Elev. 462.74 m

Groundwater was not Encountered

6/15/09

LOG OF TEST BORINGS 1 OF 3

ALL DIMENSIONS ARE IN

METERS UNLESS OTHERWISE SHOWN

RETAINING WALL NO. RW-19 

8/20/09 10 12

--dry

--light brown, fine to medium grained

--trace clay

REF

REF

REF

REF

REF

REF

REF

56E0060

10/02/09

10/2/09

R61.82

--drilling effort increases
--gray

Igneous Rock (Granitic): Tonalite, gray-bown, moderately

soft, moderately weathered, (recovered as fine to coarse grained

 sand (SP), very dense, wet)

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
579 594

6-28-10
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SIGN OFF DATE

DESIGN OVERSIGHT

DRAWN BY

CHECKED BY

D. FAHRNEY

C. AMANTE

KLEINFELDER

BENCH MARK:

Pt # 3030 Elevation 472.840, Found 2 iron 

pipe with Brass Cap Stamped Dept of Trans 

RIV 60-12.7 1990 112 southwesterly of bridge.

N = 697603.049

E = 1903554.738

NOTES:

1. 36mm DIAMETER SAMPLES WERE TAKEN USING A STANDARD

PENETRATION TEST (SPT) SPLIT BARREL SAMPLER WITH AN INSIDE 

DIAMETER (ID) OF 36mm AND AN OUTSIDE DIAMETER (OD) 

OF 51mm.

 
2. 61mm DIAMETER RING SAMPLES WERE TAKEN USING A CALIFORNIA

SPLIT BARREL SAMPLER WITH AN ID OF 61mm AND AN OD OF 84mm. 

 
3. ALL SAMPLES WERE DRIVEN WITH 64kg HAMMER WITH A

FALLING HEIGHT OF 762mm.

 
4. THIS LOTB SHEET WAS PREPARED IN ACCORDANCE WITH THE

CALTRANS SOIL AND ROCK LOGGING, CLASSIFICATION, AND

PRESENTATION MANUAL (JUNE 2007).

VERTICAL SCALE 1:2

PROFILE

61

61

61

36

61

36

61

61

61

61

36

61

grained sand

--loose

sand

--very dense, fine to medium grained, sand

--slightly moist

--groundwater encountered at 10.4 meters

--moist

--wet

--very dense, trace clay

464

462

460
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454

452

450

200

mm

ElevGWS

3/06/07
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ELEV. 465.91 m MSL S
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soft, moderately weathered, (recovered as fine to coarse grained

 sand (SP), very dense, wet)
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GEOTECHNICAL

GE2724

6-30-10

CERTIFIED GEOTECHNICAL ENGINEER

C. AMANTE

SIGN OFF DATE

DESIGN OVERSIGHT

DRAWN BY

CHECKED BY

D. FAHRNEY

C. AMANTE

KLEINFELDER

BENCH MARK:

Pt # 3030 Elevation 472.840, Found 2 iron 

pipe with Brass Cap Stamped Dept of Trans 

RIV 60-12.7 1990 112 southwesterly of bridge.

N = 697603.049

E = 1903554.738

NOTES:

1. 36mm DIAMETER SAMPLES WERE TAKEN USING A STANDARD

PENETRATION TEST (SPT) SPLIT BARREL SAMPLER WITH AN INSIDE 

DIAMETER (ID) OF 36mm AND AN OUTSIDE DIAMETER (OD) 

OF 51mm.

 
2. 61mm DIAMETER RING SAMPLES WERE TAKEN USING A CALIFORNIA

SPLIT BARREL SAMPLER WITH AN ID OF 61mm AND AN OD OF 84mm. 

 
3. ALL SAMPLES WERE DRIVEN WITH 64kg HAMMER WITH A

FALLING HEIGHT OF 762mm.

 
4. THIS LOTB SHEET WAS PREPARED IN ACCORDANCE WITH THE

CALTRANS SOIL AND ROCK LOGGING, CLASSIFICATION, AND

PRESENTATION MANUAL (JUNE 2007).
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LOG OF TEST BORINGS 3 OF 3

RETAINING WALL NO. RW-19 

8/20/09 12 12
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56E0060

10/02/09

10/2/09

R61.82

Igneous Rock (Granitic): Tonalite, gray-bown, moderately

soft, moderately weathered, (recovered as fine to coarse grained

 sand (SP), very dense, wet)

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
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6-28-10
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GENERAL PLAN 
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TYPICAL SECTION 

Notes:

 

1. For Segment E wall reinforcement,

   see "Wall Details No. 1" sheet.

 

2. For Segment E details, see

  "Wall Details No. 1" sheet.

 

3. For Segment   , see

  "Wall Details No. 2" sheet.

 

4. For Type 1A wall modification,

   see "Wall Details No. 1" sheet.

 

5. For limits of existing slope 

  paving, see "Tieback Excavation 

  and Backfill Pay Limits" on 

  "Index To Plans" sheet.

Varies

9.740 to 10.370

8.450

H=2400 mm

22.700

H=3000 mm

12.750

H=2400 mm

 

 

27.720  (Tieback Wall)

See "Typical Section RW-20" & "Note 2"

35.450
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4080 LEMON STREET - THIRD FLOOR

RIVERSIDE, CALIFORNIA 92501

1887 BUSINESS CENTER DRIVE, SUITE 6

SAN BERNARDINO, CALIFORNIA 92408

LIVE LOADING:

449311
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9/25/08

DESIGN GENERAL PLAN SHEET (METRIC) (REV. 10/27/05)

6/30/10

57894

MOHAN S. CHAR 

MOHAN S. CHAR       

DATE

4/21/09 6/15/09

D. KIM

D. KIM A. SIVATHASAN

M. CHAR

R. PRICE

M. CHAR

M. CHAR

M. CHAR

Note:

The Contractor shall verify all

controlling field dimensions before

ordering or fabricating any material.

LOAD FACTOR

DESIGN RETAINING WALL NO. RW-20
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Weep hole

Typ

10/02/09

10/2/09

R61.78

Robert Zezoff

10-22-09

                                QUANTITIES

        TIEBACK ANCHOR                                      24  EA

        BAR REINFORCING STEEL (RETAINING WALL)            4800  kg

        BAR REINFORCING STEEL (TIEBACK WALL)            15 800  kg

        MINOR CONCRETE (GUTTER)                             72  m

        CABLE RAILING                                       68  m

        

                           RETAINING WALL NO 20          

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
582 594

6-28-10



INDEX TO PLANS

STANDARD PLANS 

DATED JULY, 2004

SHEET No. TITLE

STANDARD PLAN SHEET NO.

DETAIL NO.

GENERAL NOTES

SOIL PARAMETERS:

INDEX TO PLANS

1

3 1

1

3

n+ 1H

Final lock-off Force:  1.0T 

 

(For determination of design lateral earth presssure) 
 

Internal friction angle

Soil Unit Weight ˚

Allow Bearing Pressure

Active Earth Pressure, Coefficient Ka

Active Earth Pressure, Coefficient Ka

Coefficient of Friction

DESIGN: 

 

 

REINFORCED

CONCRETE

FOR CIP:

  

REINFORCED 

CONCRETE

FOR SHOTCRETE: 

 

STRUCTURAL STEEL: 

 

PRESTRESSING 

STEEL (TIEBACKS):

DESIGN FORCES:

                                                                                                        

                                                                                                        

                                                                                                        

                                                                                                        

                                                                                                        

                                                                                                        

Where:  As (Min) = The greater of either

1.5T

0.75 fpu 

1.1T

0.75 fpu 

Static Earth Pressure:
Total

        (kPa)
Pa =

(H- H - H n+1 )

P

a

Total

P   =  

 

P    = 

Maximum ordinate of pressure diagram (kPa)

 

Total lateral load required to be applied to the wall face

to provide a factor of safety equal to 1.50 for the retained

soil mass when stability is analyzed using an appropriate

limiting equilibrium method of analysis. (Soil mass stability

analysis includes existing Column and Abutment footing

surcharge loads) (kN/meter of Wall)

1

Seismic Earth Pressure:

PGA =

Kh = Seismic Coefficient = 0.5xPGA =

Ke (level ground) = 0.75 Kh =  

Kae (level ground) = Ka (level ground) + Ke (level ground) =

Kae (1.5H:1V) = Kae (level ground) x Ka (1.5H:1V) / Ka (level ground) =

Ke (1.5H:1V) = Kae (1.5H:1V) -Ka (1.5H:1V) =

where

0.390 g

0.195

0.146

0.429

0.931

0.317

Pae = Ke(1.5H:1V)˚H = [Kae(1.5H:1V) - Ka(1.5H:1V)]˚H

= 14.594 (kPa)

LEGEND

Indicates existing structure

Structure Excavation (Tieback Wall)

Structure Backfill (Tieback Wall)

No Scale

OG

Exist slope paving

(to remain)

Exist Column

& Footing

Tieback Wall

300

FG

ACRONYMS AND ABBREVIATIONS (A-L)

ACRONYMS AND ABBREVIATIONS (M-Z)

SYMBOLS (SHEET 1 OF 2)

SYMBOLS (SHEET 2 OF 2) 

BRIDGE DETAILS

RETAINING WALL TYPE 1A

H=1200 mm THRU 3600 mm

RETAINING WALL DETAILS No. 1

RETAINING WALL DETAILS No. 2

CABLE RAILING

CONCRETE BARRIER TYPE 732

A10A

A10B

A10C

A10D

B0-3

B3-3

 

B3-8

B3-9

B11-47

B11-55

CALTRANS BRIDGE DESIGN SPECIFICATIONS, April 2000 (LFD)

(1996 AASHTO with Interims through 1998 and Revisions

by CALTRANS)

 

f’c =  28 MPa (Concete compressive strength at 28 days)

fy =  420 MPa (Yield strength of reinforcement)

    

f’c =  42 MPa (Concete compressive strength at 28 days)

f’c =  42 MPa (Concete compressive strength at stressing)

fy =  420 MPa (Yield strength of reinforcement)

 

fy = 250 MPa (Minimum yield strength of steel)

 

Strands - ASTM Designation:  A 416

BARS - ASTM Designation: A 722 Type II

 

T (Design force per Tieback in kN) = See values shown on

"Wall Layout" sheets.

 

fpu = Minimum Tensile Strength of Prestressing Steel (MPa)

 

As (Min) = Minimum Cross Sectional Area of Prestressing

          Steel in Tieback Tendon (Square Millimeters)

(Without Seismic) or (With Seismic)

Pae =  Ordinate of rectangular distribution pressure diagram (kPa)

2

H

H
H

H
n

+
1

2
1

H = Wall Design Height, Height from ground surface at top of 

    wall to bottom of wall (M)

 

H = Distance from ground surface at top of wall 

    to uppermost level anchors (M)

 

     = Distance from bottom of shotcrete wall

     to lowermost level anchors (M)

GENERAL PLAN 

INDEX TO PLANS

TIEBACK WALL LAYOUT 

WALL DETAILS No. 1

WALL DETAILS No. 2

WALL DETAILS No. 3

DRAINAGE DETAILS

SOIL LEGEND NO. 1

SOIL LEGEND NO. 2

ROCK LEGEND

LOG OF TEST BORINGS 1 OF 3

LOG OF TEST BORINGS 2 OF 3

LOG OF TEST BORINGS 3 OF 3

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

TIEBACK EXCAVATION AND BACKFILL PAY LIMITS (SEGMENT E)

Note: For Segment Designation, see "General Plan" sheet.

"D" Line
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Cable Railing

#22 cont

tot 8

Geocomposite Drain

See "Drainage Details"

sheet
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Tieback Wall
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#16 @ 150

Full height

#13     @ 305

both ways, typ

Alternate hooks

L

No Scale

#16    @ 305
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Shotcrete Const Jt

Typ

Drain outlet

See "Drainage

Details" sheet

WALL DETAILS NO. 1
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TIEBACK DETAILS

X
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cored hole

CIP Concrete
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#16    tot 4
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Size & thickness 

to be determined
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(300 x 300 x 45 min)

LC Tieback

L

Mortar pad

RW LOL

#13 x 1000 tot 4

@ 100 each direction

Place to avoid 

prestressing

rods or tendons
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TiebackBearing PL
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cored hole

#13 Typ
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approved by
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See "Note 5"
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See "Note 6"

1
7

3
8

 
m

i
n

 
1

7
8

5
 
m

a
x

FG (top of

pavement)

1

1.5

Exist Slope Paving

to remain in place

100 mm

PCC

Varies

 

4

1
1

3
5

 
m

i
n

1
1

3
5

 
m

i
n

TIEBACK TYPICAL SECTION (SEGMENT E)

Notes:

 

1. Adjust horizontal and vertical reinforcing

   spacing to avoid conflict with tieback

   assembly in shotcrete facing.

 

2. CIP concrete to be placed after

   completion of all shotcrete lifts.

 

3. Tiebacks shall be constructed and

   locked off one at a time beginning

   at the top and working down.

 

4. For Lift layout, see "Typical Section" this sheet.

 

5. All vertical reinforcement in the shotcrete

   lifts shall be prepared for coupling service

   splice depending on the type of approved

   coupler used.

 

6. For inclination of Tieback anchor, see Tieback

   Anchor Table on " Tieback Wall Layout" sheet.

 

7. The Contractor shall complete excavation, tieback

   anchor installation and shotcreting of temporary

   facing at one existing footing prior to excavating

   at another footing. No more than one footing shall

   be exposed without temporary facing at anytime.

 

8. Excavation shall not occur at an adjacent tieback

   location at the same time in a single lift. Tieback 

   anchors  and shotcrete facing shall be installed, 

   cured and stressed prior to excavation at an 

   adjacent tieback location.

 

9. All tiebacks within the upper lift shall be installed

   prior to commencing the lower lift excavations.

 

10. For Segment Designation, see "General Plan" sheet.
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TIEBACK TENDON DETAIL

(STRAND)-(ALTERNATIVE A)

TIEBACK TENDON DETAIL

(STRAND)-(ALTERNATIVE B)

� Tieback

Bearing ´

TIEBACK TENDON DETAIL (BARS)

ANCHORAGE ENCLOSURE DETAILS

ALTERNATIVE Y

ALTERNATIVE X
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sheathing
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 Alternative B tendon only

End of corrugated sheathing

Face of concrete waler

Anchorage enclosure

steel tube min

thickness = 6

End of strands

Flange, min

thickness = 6

Cap end

End of strands

Face of concrete waler

Sealant, see Note 3

Bearing ´

Steel tube

� Tieback

B
onded length

Corrugated sheathing

(Pregrouted)

Cap end

Bearing ´

� Tieback

U
nbonded length

Level

Inclination

�" ` bolt and

washer galvanized min

6 equally spaced

Flange, min

thickness = 6

Legend:
Steel tube

See Note 4

Steel tube

See Note 5

End of sheathing on strand 

End of sheathing on strand 

Anchorage enclosure shall only be used when anchor head assembly

is not enclosed in concrete.

 

Anchorage enclosure shall have provisions to allow injecting grout

at low end and venting at high end.  Galvanize after fabrication.

 

Silicone sealant to cover full width of flange.

1.

 

 

2.

 

 

3.

 

 

4.

 

 

5.

 

 

 

6.

7

7

7
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2 Revised sheet to Metric

2

1

1
3
 
c
l
r

6

6

6

Steel tube welded to bearing plate (min thickness = 6).  

Galvanize assembly after fabrication

 

Steel tube welded to bearing plate inside diameter of steel tube to be

25 mm greater than outside diameter of smooth sheathing (min thickness = 6) 

Galvanize assembly after fabrication.

 

For other wall details, see elsewhere in structural plans.

Anchorage enclosure, steel tube min thickness = 6

610

150

150 m
in305 m

ax

150

610

Lim
its of pregrouting

inside corrugated

sheathing

305

150

5
0

(Pregrouted)

6/15/09

150 `

Drilled hole

150 `

Drilled hole

150 `

Drilled hole

1

 

2

 

3

 

 

4

 

 

5

 

 

6

 

 

7

WALL DETAILS NO. 3

6 138/20/09

19 ` Bolt and washer

(galvanized) and sealant

Secure to threaded hole

at center of ancor head

Steel tube

See "Note 4"

6

6

6

Sealant, see "Note 3"

Note:

The Contractor shall verify all

controlling field dimensions

before ordering or fabricating

any material.

Notes:

RETAINING WALL NO. RW-2056E0061

10/2/09

10/02/09

1

R61.78

Level of initial grouting

 

Level of secondary grouting

 

Level of initial grouting

inside corrugated sheathing

 

Bonded length shall be

determined by the Contractor.

For bonded length (minimum)

see "Tieback Wall Layout" sheet.

 

For unbonded length (minimum), see

"Tieback Wall Layout" sheet. 

 

For inclination, see elsewhere

in project plans

 

Face of Wall Excavation

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
587 594

6-28-10



PART WALL ELEVATION

FG

Top of Wall

Bottom of Wall

50 Dia Outlet pipe

Typ

A
B

B

A

DRAINAGE DETAILS

Tieback

Typ

Note:

 

1. Center vertical geocomposite  drain

   between tiebacks.

Geocomposite

drainage strip

Typ

SECTION A-A
1:10

PVC Pipe cap
90^ PVC Pipe elbow

Geocomposite drain strip

inserted into slotted PVC

pipe. Notch bottom edge of

geocomposite drain strip at

location of PVC pipe elbow.

Optional coupler

RW LOL

SECTION B-B
1:10

FG

50

1
0

0

50 Dia Sch 40

PVC outlet pipe, 

slope to drain

Optional coupler

Tieback

Geocomposite 

drain strip
RW LOL

1:25

WALL END DETAIL

Conc Gutter

B0-3

3-4

RW LOL

Tieback wall
13 Exp 

Joint

No Scale

-2%

CIP Retaining

Wall

5
0

0

T
y

p

See

"Note 1"

450

Typ

S
h
o
t
c
r
e
t
e

 

C
I
P

C
o

n
c

Shotcrete

 

CIP

Conc

7

50 mm Dia

Outlet pipe
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CERTIFIED GEOTECHNICAL ENGINEER

C. AMANTE

SOIL LEGEND NO. 1

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

Will not crumble or break with finger 

pressure.

Crumbles or breaks with considerable 

finger pressure.

Crumbles or breaks with handling or 

little finger pressure.

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

Description

Readily indented by thumb but 

penetrated only with great effort

Indented by thumbnail with 

difficulty

Easily penetrated several inches 

by fist

Easily penetrated several inches 

by thumb

Penetrated several inches by 

thumb with moderate effort

Size

Size

S
iz

e
S

iz
e

PLASTICITY OF FINE-GRAINED SOILS

Nonplastic

Low

Medium

High

CriteriaDescription

The thread can barely be rolled and the lump cannot be formed when drier than the 

plastic limit.

The thread is easy to roll and not much time is required to reach the plastic limit. 

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

when drier than the plastic limit.

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

can be rerolled several times after reaching the plastic limit. The lump can be formed 

without crumbling when drier than the plastic limit.

Dynamic Cone Penetration Boring

Auger Boring

Rotary drilled boring 

Rotary percussion boring (air)

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Symbol Description

R 

P

A 

D

R

CPT

HD 

HA

O

Hole

Type

BOREHOLE IDENTIFICATION

191.44 to 382.88 191.44 to 382.88 191.44 to 382.88

95.72 to 191.44 95.72 to 191.44

47.85 to 95.72 47.85 to 95.72 23.93 to 47.85

47.85 to 95.72

23.93 to 47.8 23.93 to 47.8 11.48 to 23.93

Pocket

Penetrometer

Measurement (kpa)

Torvane

Measurement (kpa)

Unconfined

Compressive

Strength (kpa)

Note: Size in millimeters.

A 3.18 mm thread cannot be rolled at any water content.

Hand driven (25.4mm soil tube)

Hand Auger

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

SPT N-Value

(per ASTM 1586-99),

P = push sample,

or as noted

Casing driven

Top Hole El.

L
o
c
a
ti

o
n
 

16

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

Pulled Pipe

Ground water

surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o

c
a
t
i
o

n
 

Top Hole El.

Elev.

100

180/
0-

9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o

c
a
t
i
o

n
 

Top Hole El.

Boring Date

Friction Ratio (%) Tip Bearing (MPa)

0246 302010

2

Pressure measured

Terminated at Elev

Terminated at Elev

(150.32 cm  area)

Pressure measured

along sleeve friction

element (2249.76 cm

area) divided by 

pressure measured

on tip element.

25.4mm76.2mm

Size of Sampler 

(millimeters)
35.56

Driving rate in

seconds per 304.8mm

(using a Stanley

MB 156 percussion

hammer and a 55.88mm

cone, or as noted)

Blows per 304.8mm

(Using 12.70kg hand 

hammer with a 304.8mm

drop or as noted)

ALL DIMENSIONS ARE IN

METERS UNLESS OTHERWISE SHOWN

SIGN OFF DATE
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< 23.93 < 23.93 < 11.48
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REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

ALL DIMENSIONS ARE IN

METERS UNLESS OTHERWISE SHOWN
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CERTIFIED GEOTECHNICAL ENGINEER

C. AMANTE

PARTICLE SIZE

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

PERCENT OR PROPORTION OF SOILS

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

MOISTURE

Damp but no visible water

CriteriaDescription

Dry

Moist

Wet

APPARENT DENSITY OF COHESIONLESS SOILS

Description
60

SPT N   (Blows / 304.8 mm)

Particles are present but estimated to 

be less than 5%

Absence of moisture, dusty, dry to the 

touch

Visible free water, usually soil is 

below water table

Very loose

Loose

Medium Dense

Dense

Very Dense

0 - 4

5 - 10

11 - 30

31 - 50

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

FIELD AND LABORATORY

TESTING

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

Corrosivity Testing 

(CTM 643, CTM 422, CTM 417)

Consolidated Undrained 

Triaxial (ASTM D 4767)

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Plasticity Index (AASHTO T 90) 

Liquid Limit (AASHTO T 89)

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Unconfined Compression-Soil

(ASTM D 2166)

Unconfined Compression-Rock

(ASTM D 2938)

Unconsolidated Undrained 

Triaxial (ASTM D 2850)

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

SIGN OFF DATE

DESIGN OVERSIGHT

DRAWN BY

CHECKED BY

76.2 mm to 304.8 mm

19.05 mm to 76.2 mm

No. 4 to 19.05 mm

   > 50

> 304.8 mm
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WEATHERING DESCRIPTORS FOR INTACT ROCK

Diagnostic features

Texture and Solutioning

Body of Rock Texture Solutioning

Preserved.

No solutioning.No change.

Decomposed

Fresh

Description

Chemical Weathering-Discoloration

and/or oxidation

Resembles a soil, partial

or complete remnant rock

structure may be preserved;

leaching of soluble

minerals usually complete.

Complete separation

of grain boundaries

(disaggregated).

Soluble min-

erals may be

mostly leached.

Generally

preserved.

Partial separation of

boundaries visible.

Texture

altered by

chemical

disintegra-

tion (hy-

dration,

argillation).

Leaching of 

soluble min-

erals may be

complete.

Minor leaching

of some solu-

ble minerals

may be noted.

No visible separation,

intact (tight).

No separation, intact

(tight).

No discoloration

or oxidation.

Mechanical Weathering-

Grain boundary condi-

tions (disaggregation)

primarily for granitics

and some coarse-grained

sediments

No discoloration, not 

oxidized.

Discoloration or oxida-

tion is limited to sur-

face of, or short dis-

tance from, fractures;

some feldspar crystals

are dull.

Discoloration or oxida-

tion extends from frac-

tures usually through-

out; Fe-Mg minerals are

"rusty," feldspar 

crystals are "cloudy."

Discolored or oxidized

throughout, but resis-

tant minerals such as

quartz may be unaltered;

all feldspars and Fe-Mg

minerals are completely

altered to clay.

Fracture 

Surfaces

General Characteristics

Hammer rings when crystalline 

rocks are struck. 

Hammer rings when crystalline 

rocks are struck. Body of 

rock not weakened. 

Hammer does not ring when 

rock is struck. Body of rock 

is slightly weakened. 

Dull sound when struck with 

hammer, usually can be broken 

with moderate to heavy manual 

pressure or by light hammer 

blow without reference to 

planes of weakness such as 

incipient or hairline frac-

tures, or veinlets. Rock is 

significantly weakened.

Can be granulated by hand.

Resistant minerals such as 

quartz may be present as 

"stringers" or "dikes."

Slightly

Weathered

Moderately

Weathered

Intensely

Weathered

Minor to complete 

discoloration or 

oxidation of most 

surfaces.

All fracture surfaces 

are discolored or

oxidized.

All fracture surfaces 

are discolored or 

oxidized, surfaces 

friable.

Partial separation, rock 

is friable; in semiarid 

conditions granitics are

disaggregated.

Discoloration or oxi-

dation throughout; all

feldspars and Fe-Mg

minerals are altered

to clay to some extent; 

or chemical alteration 

produces in-situ dis-

aggregation, see grain 

boundary conditions.

FRACTURE DENSITY

Observed Fracture Density

Unfractured

Very slightly fractured

Slightly fractured

Moderately fractured

Intensely fractured

Very intensely fractured

No fractures.

Mostly chips and fragments with a few scattered short core lengths.

Description

Combination descriptors (such as "Very intensely to intensely fractured") are used where equal 

distribution of both fracture density characteristics is present over a significant interval or 

exposure, or where characteristics are "in between" the descriptor definitions. Only two adjacent 

descriptors may be combined.

ROCK HARDNESS

Criteria

Very Soft

Soft

Hard

Very Hard

Description

PERCENT CORE RECOVERY (REC) & ROCK QUALITY DESIGNATION (RQD)

x 100%REC =

RQD = x 100%

Top Hole El.

B
o
r
in

g
 

lo
c
a
ti

o
n

Hole I.D.

REC=100%

RQD=50%

REC=100%

RQD=80%

REC=88%

RQD=0%

Boring Date

End drilled interval

Begin drilled interval

Begin drilled interval

End drilled interval

Begin drilled interval

End drilled interval

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Specimen can be scratched with a pocket knife or sharp pick with difficulty (heavy 

pressure). Heavy hammer blows required to break specimen.

Specimen can be scratched with pocket knife or sharp pick with light or moderate 

pressure. Core breaks with moderate hammer pressure.

Specimen can be grooved or gouged easily by a pocket knife or sharp pick with light 

pressure, can be scratched with fingernail. Breaks with light to moderate manual pressure.

Extremely Hard

Moderately Soft

Moderately Hard

Specimen cannot be scratched with a pocket knife or sharp pick; can only be chipped with 

repeated heavy hammer blows.

Specimen cannot be scratched with a pocket knife or sharp pick. Breaks with repeated 

heavy hammer blows.

Specimen can be readily indented, grooved or gouged with fingernail, or carved with a 

pocket knife. Breaks with light manual pressure.

Term

Strong

Weak

Very Weak

Very Strong 

RELATIVE STRENGTH OF INTACT ROCK

Extremely Strong

Medium Strong

Extremely Weak

Description Thickness / Spacing

Massive

Moderately bedded

Very thinly bedded

Laminated 

Very thickly bedded

BEDDING SPACING

Combination descriptors (such as "slightly weathered to fresh") are permissible where equal distribution of both weathering characteristics is present over 

significant intervals or where characteristics present are "in between" the diagnostic feature. However, combination descriptors should not be used where 

significant, identifiable zones can be delineated. Only two adjacent descriptors may be combined. "Very intensely weathered" is the combination descriptor for 

"intensely weathered to decomposed."

Thickly bedded

Thinly bedded

Specimen can be grooved 1/6" deep with a pocket knife or sharp pick with moderate 

or heavy pressure. Breaks with light hammer blow or heavy manual pressure.

IGNEOUS ROCK

LEGEND OF ROCK MATERIALS

SEDIMENTARY ROCK

METAMORPHIC ROCK
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STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION
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I
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E
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CARLOS
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GE2724

6-30-10

CERTIFIED GEOTECHNICAL ENGINEER

C. AMANTE

SIGN OFF DATE

DESIGN OVERSIGHT

DRAWN BY

CHECKED BY

Length of intact core pieces   101.6 mm

Total length of core run (mm)

Total length of core run (mm)

Length of the recovered core pieces (mm)

Lengths from 0.30 m to 0.91 m with few lengths less than 0.30 m or

greater than 0.91 m.

Lengths greater than 0.91 m.

Lengths mostly in 101.6 mm to 304.8 mm range with most lengths 

about 203.2 mm.

Lengths average from 25.4 mm to 101.6 mm with scattered fragmented

intervals with lengths less than 101.6 mm.

Uniaxial Compressive Strength (kPa)

99973.98 - 206842.71

48263.30 - 99973.98

24131.65 - 48263.30

4826.33 - 24131.65

1034.21 - 4826.33

Greater than 3.05 m

0.91 m to 3.05 m

0.30 m to 0.91 m

92.08 mm to 304.8 mm

31.75 mm to 92.08 mm

9.53 mm to 31.75 mm

Less than 9.53 mm

> 206842.71

< 1034.21

>

D. FAHRNEY

C. AMANTE

KLEINFELDER

6/15/09

ROCK LEGEND

RETAINING WALL NO. RW-20

10 138/20/09

56E0061

10/02/09

10/2/09

R61.78

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
591 594

6-28-10
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BENCH MARK:

Pt # 3030 Elevation 472.840, Found 2 iron 

pipe with Brass Cap Stamped Dept of Trans 

RIV 60-12.7 1990 112 southwesterly of bridge.

N = 697603.049

E = 1903554.738

NOTES:

1. 36mm DIAMETER SAMPLES WERE TAKEN USING A STANDARD

PENETRATION TEST (SPT) SPLIT BARREL SAMPLER WITH AN INSIDE 

DIAMETER (ID) OF 36mm AND AN OUTSIDE DIAMETER (OD) 

OF 51mm.

2. 61mm DIAMETER RING SAMPLES WERE TAKEN USING A CALIFORNIA

SPLIT BARREL SAMPLER WITH AN ID OF 61mm AND AN OD OF 84mm. 

3. ALL SAMPLES WERE DRIVEN WITH 64kg HAMMER WITH A

FALLING HEIGHT OF 762mm.

4. THIS LOTB SHEET WAS PREPARED IN ACCORDANCE WITH THE

CALTRANS SOIL AND ROCK LOGGING, CLASSIFICATION, AND

PRESENTATION MANUAL (JUNE 2007).

PLAN

1:400

VERTICAL SCALE 1:2

PROFILE

61

61

36

61

36

Alluvium

Silty Sand (SM): very dense, light brown, slightly moist,

fine to medium grained

--slightly moist

sand

466

464

ELEV. 467.74 m MSL

76

42

90/280
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6.6

9.4

19.9

19.6

200

mm

200

mm

A-07-006 200

mm

200

mm

A-07-003

A-07-007

A-07-08A

61

61

61

36

61

36

61

61

61

61

36

61

36

grained sand, with fine gravel and asphalt grindings

--medium dense, asphalt grindings

--fine grained sand, trace medium sand, iron

staining, gravel content decreasing

--dense, fine grained sand

grained sand

--groundwater encountered at 11 meters

--very difficult drilling

--slightly weathered, moist, gray-brown, fine to

medium grained

--wet

Practical drill refusal at 17.1 meters

466

464

462

460

458

456

454

452

450

ElevGWS

3/08/07

455.9 m11.0 m

200

mm
ELEV. 466.87 m MSL

3/08/07

Boring Terminated at Elev. 449.77 m

E
L

E
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A
T

IO
N

 (
m
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S

L
)

39

29

13

4

77

33

64

6.615.3

7.020.7

3.020.0

PA

Silty Sand (SM):

Silty Sand (SM):

Silty Sand (SM):

Clayey Sand (SC):

DS

Alluvium:

Fill:

466

464

462

460

458

456

454

452

450

E
L

E
V

A
T

IO
N

 (
m

 M
S

L
)

Borehole Backfilled with Native Soils

A-07-003

dense, dark brown, fine to coarse

loose, brown, slightly moist

very dense, red-brown, slightly moist,

fine to medium grained sand, trace clay

very dense, brown, moist, fine

ER = 80%i

S
ta

. 
1

9
+

5
2

.1
2

1
5
.1

5
 m

 L
T
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r
o
m

"D
" 

L
in

e

3/08/07

Borehole Backfilled with Native Soils

ER = 80%
i

Boring Terminated at Elev. 462.74 m

Groundwater was not Encountered

6/15/09

LOG OF TEST BORINGS 1 OF 3

ALL DIMENSIONS ARE IN

METERS UNLESS OTHERWISE SHOWN

RETAINING WALL NO. RW-20

8/20/09 1311

REF

REF

REF

REF

REF

REF

REF

--dry

--light brown, fine to medium grained

sand

--trace clay

56E0061

10/02/09

10/2/09

R61.78

--drilling effort increases
--gray

Igneous Rock (Granitic): Tonalite, gray-bown, moderately

 sand (SP), very dense, wet)

soft, moderately weathered, (recovered as fine to coarse grained

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
594

6-28-10

592
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SIGN OFF DATE

DESIGN OVERSIGHT

DRAWN BY

CHECKED BY

D. FAHRNEY

C. AMANTE

KLEINFELDER

BENCH MARK:

Pt # 3030 Elevation 472.840, Found 2 iron 

pipe with Brass Cap Stamped Dept of Trans 

RIV 60-12.7 1990 112 southwesterly of bridge.

N = 697603.049

E = 1903554.738

NOTES:

1. 36mm DIAMETER SAMPLES WERE TAKEN USING A STANDARD

PENETRATION TEST (SPT) SPLIT BARREL SAMPLER WITH AN INSIDE 

DIAMETER (ID) OF 36mm AND AN OUTSIDE DIAMETER (OD) 

OF 51mm.

 
2. 61mm DIAMETER RING SAMPLES WERE TAKEN USING A CALIFORNIA

SPLIT BARREL SAMPLER WITH AN ID OF 61mm AND AN OD OF 84mm. 

 
3. ALL SAMPLES WERE DRIVEN WITH 64kg HAMMER WITH A

FALLING HEIGHT OF 762mm.

 
4. THIS LOTB SHEET WAS PREPARED IN ACCORDANCE WITH THE

CALTRANS SOIL AND ROCK LOGGING, CLASSIFICATION, AND

PRESENTATION MANUAL (JUNE 2007).

VERTICAL SCALE 1:2

PROFILE

61

61

61

36

61

36

61

61

61

61

36

61

grained sand

--loose

sand

--very dense, fine to medium grained, sand

--slightly moist

--groundwater encountered at 10.4 meters

--moist

--wet

--very dense, trace clay

464
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ElevGWS
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--slightly weathered

Practical drill refusal on on bedrock at approximately

25.3 meters
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448
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Boring Terminated at Elev. 440.61 m
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Alluvium:

Borehole Backfilled with Native Soils

ER = 80%
i

medium dense, light brown, dry,

fine to coarse grained sand

medium dense, brown, dry, fine

dense, brown, dry, fine grained
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PLAN

1:400

200

mm

200

mm

A-07-006 200

mm

200

mm

A-07-003

A-07-007

A-07-08A

ALL DIMENSIONS ARE IN

METERS UNLESS OTHERWISE SHOWN

LOG OF TEST BORINGS 2 OF 3

RETAINING WALL NO. RW-20

12 138/20/09

--trace clay

REF

REF

REF

REF

REF

56E0061

10/02/09

10/2/09

R61.78

Igneous Rock (Granitic): Tonalite, gray-bown, moderately

soft, moderately weathered, (recovered as fine to coarse grained

 sand (SP), very dense, wet)

Robert Zezoff

10-22-09

08 Riv 60,215
R19.7/21.9,

R61.3/62.7
593 594

6-28-10
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medium grained sand

--very dense, light brown to olive-brown, mottled,

trace clay

--iron staining

--brown, dry, fine to medium grained sand, trace clay

--dense

--very dense

--groundwater at 10.7 meters

--slightly weathered, fine to coarse grained

466

464

462

460

458

456

454

452

200

mm
ELEV. 467.86 m MSL S

ta
. 
1
1
6
+

4
1
.0

8
7

E
L

E
V

A
T

IO
N

 (
m

 M
S

L
)

CR

ElevGWS

3/06/07

457.210.7

45

74/280

90/280

64

84

37

85/280

70

80/280

64

7.819.7

7.420.1

6.117.4

36

61

36

36

--difficult drilling, unweathered bedrock

Practical drill refusal at approximately 21.3 meters
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Alluvium:

Borehole Backfilled with Native Soils

ER = 80%i

A-07-007

dense, light brown, dry, fine to

Boring Terminated at Elev. 446.56 m
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C. AMANTE

KLEINFELDER

BENCH MARK:

Pt # 3030 Elevation 472.840, Found 2 iron 

pipe with Brass Cap Stamped Dept of Trans 

RIV 60-12.7 1990 112 southwesterly of bridge.

N = 697603.049

E = 1903554.738

NOTES:

1. 36mm DIAMETER SAMPLES WERE TAKEN USING A STANDARD

PENETRATION TEST (SPT) SPLIT BARREL SAMPLER WITH AN INSIDE 

DIAMETER (ID) OF 36mm AND AN OUTSIDE DIAMETER (OD) 

OF 51mm.

 
2. 61mm DIAMETER RING SAMPLES WERE TAKEN USING A CALIFORNIA

SPLIT BARREL SAMPLER WITH AN ID OF 61mm AND AN OD OF 84mm. 

 
3. ALL SAMPLES WERE DRIVEN WITH 64kg HAMMER WITH A

FALLING HEIGHT OF 762mm.

 
4. THIS LOTB SHEET WAS PREPARED IN ACCORDANCE WITH THE

CALTRANS SOIL AND ROCK LOGGING, CLASSIFICATION, AND

PRESENTATION MANUAL (JUNE 2007).
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R61.78

Igneous Rock (Granitic): Tonalite, gray-bown, moderately

soft, moderately weathered, (recovered as fine to coarse grained

 sand (SP), very dense, wet)
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