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TERMINATE DLC AT LOWER INPUT PANEL (TB2) IN MODEL 334 CABINET AND LABEL INDUCTIVE 

LOOP DETECTORS AS SHOWN ON DETAIL C ON SHEET E-7.

NOTES: (THIS SHEET ONLY)

NAME PLATE

MODEL 334 CABINET WITH STATE-FURNISHED MODEL 2070 CONTROLLER UNIT FOR TMS. ADD WIRELESS MODEM.

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY ENGINEERING AT THE DISTRICT OFFICE.

SP - PG&E

120/240 V, 10, 3-WIRE

TYPE H SERVICE

3"C, MT, (CONDUCTORS BY OTHERS)

 THIS PLAN IS ACCURATE FOR ELECTRICAL WORK ONLY.
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06 Ker 46 6.8/19.8 244201
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3"C, 4 DLC

CHANGEABLE MESSAGE SIGN SYSTEM 
ROADSIDE WEATHER INFORMATION SYSTEM

THE FOLLOWING CIRCUIT BREAKERS:

VOLTS POLES METER
PHOTOELECTRIC

CONTROL TYPE

YES

AMPERES

YES

YES240 2100 MAIN

30

30

240

120 1

2

CMS CABINET

CHANGEABLE MESSAGE SIGN

2

12015 1 YES

20 120 YES1 SPARE

1  120/240 V, 1O, 3-WIRE,  TYPE III-BF SERVICE EQUIPMENT ENCLOSURE WITH  

1 2 3 4 5 6

CMS CABINET

CMS SIGN

CMS SIGN NEUTRAL
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SF HARNESS #5

SF HARNESS #4

2
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1 1
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CIRCUIT

CONDUIT RUN 

NUMBER AND SIZE

CABLE/AWG
3" 2" 2" 2"
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#6

#6

#6

7
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8 9

2

2 2 2
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2" 1"

      CTID No. 06500460011572T

4

3

5 PULL BOX PER PG&E REQUIREMENTS.
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120 1 TMS CABINET

20 120 1 SPARE YES

9.

TERMINATE DLC AT LOWER INPUT PANEL (TB2) IN MODEL 334 CABINET AND LABEL INDUCTIVE 

LOOP DETECTORS AS SHOWN ON DETAIL C ON SHEET E-7.

6 SPACE

6(E)

6(E)

NOTES: (THIS SHEET ONLY)

6(E)

SP - PG&E

120/240 V, 10, 3-WIRE

TYPE H SERVICE

RWIS

NAME PLATE

STATE-FURNISHED MODEL 170 CONTROLLER ASSEMBLY FOR CMS. ADD WIRELESS MODEM.

SEE SHEET E-6 FOR ROADSIDE WEATHER INFORMATION SYSTEM DETAILS.

MODEL 334 CABINET WITH STATE-FURNISHED MODEL 2070 CONTROLLER UNIT FOR TMS. ADD WIRELESS MODEM.

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY ENGINEERING AT THE DISTRICT OFFICE.

CONDUCTOR DESIGNATION

RWIS

CONDUIT AND CONDUCTOR SCHEDULE

3"C, MT, (CONDUCTORS BY OTHERS)

CMS

 THIS PLAN IS ACCURATE FOR ELECTRICAL WORK ONLY.

1"C TO NEAREST GROUND ELECTRODE

RWIS

CMS EQUIPMENT GROUND ELECTRODE IN PULL BOX.

11-04-09

RAJPREET

SINGH
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3-8-10

FOR EXACT LOCATION OF CMS STRUCTURE, SEE SHEET C-7.
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2.

R/W

 THIS PLAN IS ACCURATE FOR ELECTRICAL WORK ONLY.

NOTES: (THIS SHEET ONLY)

FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY ENGINEERING AT THE DISTRICT OFFICE.

1 VDS 35 STANDARD, SEE SHEET E-8 FOR DETAILS.

Sta 913+60
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TOWER LEG

AC+

AC-

AC+

R

MCB

ECB

AC-

EG

DC+

DCG

TB1

SERVICE 

CABINET

R - NEMA 15-15R DUPLEX RECEPTACLE

TB1 - 6 POSITION MINIMUM PHOENIX CONTACT #USK 10 OPEN

CONSTRUCTION TERMINAL (OR EQUAL) BLOCK MOUNTED ON

- EARTH OR EQUIPMENT GROUND

- SURGE PROTECTOR

CONDUCTORS #18 OR LARGER.

SUPPLY

POWER

2#8 (120 V)

TO 120 V 

ROADSIDE WEATHER

 INFORMATION SYSTEM

9" DIM RAILING

1. ALL AC CONDUCTORS SHALL BE #14 OR LARGER AND DC

NO SCALE

RPU - REMOTE PROCESSING UNIT

VS - VISIBILITY SENSOR

TO RPU/ VS

MCB - 15 A, 1P, MAIN CB IN THE BREAKER BOX

ECB - 15 A, 1P, EQUIPMENT CB IN NEMA 4X ENCLOSURE
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 THIS PLAN IS ACCURATE FOR ELECTRICAL WORK ONLY.

RWIS POWER CONNECTION
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SUPPORT BEAM
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PCC

1"C

WIND SPEED/DIRECTION SENSOR

AIR TEMPERATURE/

RELATIVE HUMIDITY SENSOR

STRAP CABLES ALONG THE TOWER

2"C

�" 10’ COPPER CLAD GROUND ELECTRODES

SUPPORT ARM

BREAKER BOX

1"C

RWIS ASSEMBLY INSTALLATION

2"C

RPU/VS ENCLOSURE (NEMA 4X) 

PRESENT WEATHER/

VISIBILITY SENSOR

CONDUIT

.
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PCC

5"
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2
"

3’3’

RWIS  FOUNDATION DETAIL

RWIS FOUNDATION DETAIL

3
’ 2"C

2"C

1"C

1"C

3’

TOWER

3’3’

5
’

SECTION A-A

PLAN VIEW

A A

6 x 6 - W2 x W2 

WELDED WIRE FABRIC

6X6-W2 x W2 WELDED 

WIRE FABRIC

GALVANIZED STEEL BASE LEGS IN 

3’X 3’ FOUNDATION. EMBED IN CONCRETE. 

ANCHORAGE PATTERN AS REQUIRED BY 

SUPPLIER TO ATTACH ALUMINUM FRAME 

PER MANUFACTURER’S SPECIFICATIONS

TOWER FOUNDATION

 TO GALVANIZED STEEL

RPU

1#6 COPPER GROUND CONDUCTOR 

PLAN VIEW

 BASE LEGS (TYPICAL).

7’  (Typ)

�"  Dia x 10’ COPPER CLAD

3’ 3’ 3’

3’

 GROUND ELECTRODES. CONNECT

RWIS GROUNDING DETAILS
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E-7

DETAIL A

DETAIL B

LANE NUMBER

D-L-N

2 - LEAVING

LANE NUMBER

D-P-L-1

INDUCTIVE LOOP DETECTOR 

SENSOR DESIGNATION

1 - ENTERING,

DIRECTION OF TRAFFIC

N - NORTHBOUND, S - SOUTHBOUND

E - EASTBOUND, W - WESTBOUND

D-L-N

D-P-L-1

D-P-L-1

D-P-L-1

D-L-N
LANE 1

LANE 2

LANE 1

LANE 2

DIRECTION OF TRAFFIC

N - NORTHBOUND, S - SOUTHBOUND

E - EASTBOUND, W - WESTBOUND

MEDIAN

TRAFFIC MONITORING STATION

16’

1’

16’

1’

PIEZO AXLE SENSOR INSTALLATION

PIEZO AXLE SENSOR DESIGNATION

PIEZO AXLE SENSOR

1 - FOR ALL PIEZO AXLE SENSORS

LOOP AND PIEZO AXLE SENSOR PLACEMENT AND DESIGNATION

 EASTBOUND

WESTBOUND

D-L-N

D-L-N

D-L-N

D-P-L-1

D-L-N D-L-N

D-L-N

PIEZO AXLE SENSOR
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EASTBOUND

I2D-E I2J-K

I8D-EI
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20’

NO SCALE  THIS PLAN IS ACCURATE FOR ELECTRICAL WORK ONLY.
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4

5

5 MVDS MOUNTING BRACKET

MVDS MOUNTING BRACKET

GALVANIZED STEEL

PV PANEL SUPPORT

STRUCTURE

GALVANIZED STEEL

MOUNTING BRACKETS

PHOTOVOLTAIC PANELS

2’-6" Max

2’-2" Max

45^ Min

NOTES: (THIS SHEET ONLY)

MVDS SENSOR
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+-+-+-

+

+
-

+-

+-

LOAD BATTERY

dc IN

dc IN

dc OUT dc INdc IN

ANTENNA
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D
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L

E

PV

PANELS

RS 232

CABLE

DETAIL B

2#10

2#10

2#12

MVDS CABLE

MVDS CABLE

MVDS CABLE

NEMA 3R ENCLOSURE

TERMINAL BLOCKS,

SECURE TO MOUNTING

BACKPLATE INSIDE

NEMA 3R ENCLOSURE

MOUNTING

BACKPLATE INSIDE

NEMA 3R ENCLOSURE

LOAD/CHARGE CONTROLLER,

SECURE TO MOUNTING

BACKPLATE INSIDE

NEMA 3R ENCLOSURE

MVDS SURGE

PROTECTION MODULE

DIN-RAIL MOUNTED,

SECURE TO MOUNTING

BACKPLATE INSIDE

NEMA 3R ENCLOSURE

PV PANELS

1 2 3 4

2#10

10 A, 1 POLE CB

10 A, 2 POLE CB

MVDS CABLE

GROUND BUS,

BONDED TO ENCLOSURE

1#8 (G) 1 2 3 4 5 6 

Dial

THERMOSTAT CONTROL

- +

BATTERY

- +

BATTERY

- +

BATTERY

- +

BATTERY

1 2 3 4 5 6 7 8

8#12

10 A, 1 POLE CB

2#10

WIRELESS MODEM,

SECURE TO MOUNTING

BACKPLATE INSIDE

NEMA 3R ENCLOSURE

FUSE

1#8 (G)

ATTACHED TO GROUND 

ELECTRODE IN PULL BOX

1  INSTALL VDS TYPE 35 STANDARD. SEE DETAIL A ON THIS SHEET AND SHEETS E-10 AND E-11.

   

PADLOCK HASP AND MOUNTING BACKPLATE. SEE DETAILS ON SHEET E-9.

3  Min DIMENSIONS 2’ W X 3’ H X 1’ D NEMA 3R ENCLOSURE WITH HINGEDDOOR, 

2"C
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SCREENED VENT
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DC FAN AND

THERMOSTAT

TERMINAL

BLOCK

AND GRADE ACX PLYWOOD).

INTEGRATED WITH DOOR HANDLE. ROLLERS SHALL BE USED

IN CONJUNCTION WITH THE THREE POINT LOCKING SYSTEM.
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1   FILTERED VENTILATION LOUVERS.

2   ALUMINUM SHELF REQUIRED FOR EQUIPMENT. 2" SPACE

3   KEY LOCK AND AND THREE POINT LOCKING SYSTEM SHALL BE

4   DOOR HINGE.

5   DOOR HANDLE TO ENCLOSURE PADLOCK LATCH.

6   SEAL OPENING AROUND CONDUCTORS.

7   BACK MOUNTING BOARD (1/2" THICK

8   INSTALL ANTENNA CABLE.

10   INSTALL ANTENNA.

12.  SEE SHEET E-8 FOR MVDS WIRING DETAILS.

11.  THE CONTRACTOR SHALL VERIFY ALL CONTROLLING FIELD

MICROWAVE VEHICLE DETECTION SYSTEM

E-9

9

9

2 BATTERIES, 

ALUMINUM SHELF REQUIRED TO PROVIDE SEPARATION OF THE 

EQUIPMENT AND BATTERY COMPARTMENTS.  THE SHELF EDGE 

SHALL EXTEND TO ALL FOUR ENCLOSURE WALLS.  SPACES 

BETWEEN THE SHELF AND ENCLOSURE WALLS SHALL BE SEALED.

9

FRONT

(EXTERIOR)

FRONT

(INTERIOR)

SIDE

POLE MOUNTED EQUIPMENT ENCLOSURE

AND EQUIPMENT LAYOUT

53 lbs Max

2 BATTERIES, 

 THIS PLAN IS ACCURATE FOR ELECTRICAL WORK ONLY.
NO SCALE

11-04-09

RAJPREET

SINGH

17496

6/30/11
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TABLE A

SLOPING

GROUND

LEVEL

GROUND

 Structural

 Steel LBS

 plus 3.5%

Galvanizing

SIZE BC = BOLT CIRCLE

Thickness "C" Thickness

Min OD

BASE TOP

Pole

Type

TABLE B

TABLE C

Bottom

of Base

Plate

  CIDH

FOUNDATION

SCALE 1�"= 1’

FG

2" Clr#4 Spiral @ 6"

#5 Total 6

2’-0"

"C" Square

BC
R = 1" 

Typ

Anchor bolts = A307

Wind Loadings : 100 mph

VDS = Vehicle Detection System

LOADING

UNIT STRESSES

NOTES:

GENERAL NOTES:

SPECIFICATIONS

ABBREVIATIONS:

SCALE 1�"= 1’

Pole Data Base Plate Data

Anchor Bolts

3�" 0.1793" 1"

Attachment Mounting Height

Enclosure

Spread Footing

Footing Size Reinforcement

Top & Bottom

Height 

 "h"

ES-7M

ES-7M

ES-6B

C Pole = C CIDHLL

Handhole

Design : AASHTO Standard Specifications for Structural 

        Supports for Highway Signs, Luminaires and 

        Traffic Signals dated 2001.

Reinforced Concrete : f’c = 3,600 psi

                     fy  = 60,000 psi 

Bolt hole =

Dia + �"

Ground

Level

Sloping 7’-0" x 7’-0" x 1’-6"

Length x Width x Depth

8 - #4

3
’
-
6
"

Structural Steel : fy = 48,000 psi tapered steel tube

                 fy = 36,000 psi unless otherwise noted.

/

"d"

CIDH Pile

2’-0" 0

1. All steel shall be galvanized after fabrication.

 

2. During pole erection the post shall be raked as

   necessary with the use of leveling nuts to provide

   a plumb pole axis.

TABLE D

Panel Size Tilt Angle

6’-0" x 6’-0" x 1’-6" 7 - #4

3. The foundation shall be treated as level ground

condition if the slope inclination is flatter

3’-6" Max. bottom Clr.

than 4H:1V.

3�" 0.1793" 1" 10’-0" 12’-0"

1’-0" 1" x 3’-0 x 4"

MVDS = Microwave Vehicle Detection System

MVDS

Sensor beam

MVDS Sensor on

a pivoting mount

3�" 0.1793" 1" 10’-0" 12’-0"

650VDS 40 1’-1"40’ 9�" 3�" 0.1793" 1" 1’-1" 10’-0" 12’-0"

VDS 35 35’ 8�" 550

VDS 25

VDS 30

25’

30’

7�"

8" 1’-0" 1" x 3’-0 x 4"

10�"

11"

395

475

(See TABLE D)

PHOTOVOLTAIC Photovoltaic

Photovoltaic Panel Limits
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AA

ALTERNATIVE FOOTING

ELEVATION

3
"

C
l
e
a
r

Conduit See

Electrical 

Plans

#5  tot 6

15

FG

Bottom of

L

#5 Stirrups @ 12

both ways

C Pole 

NO SCALE 

Footing Elev

1
’
-
6
"

3
’
-
6
" Varies

1’-1" 1’-1"

1�" x 3’-0 x 4"

1�" x 3’-0 x 4"

1"C Chase nipple

(See TABLE D)

Tilt Angle

Stainless steel

banding straps

1"C Chase nipple

1
4

’
-
0

"
 M

a
x

3
"
 
C

l
r

1
"
 M

in

6
"
 M

a
x

Det F

Det N

1" Min, 6" Max

8’-0" 10’-0"

15 ft˜ Max

NEMA 3R Enclosure

2’ W x 3’ H x 1’ D

Conduit See

Electrical 

Plans

E
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Z

4
-
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0
9

442521DGN FILE =>spes_des_br_prj/2009sd/06-442521/

40^ Min

NOTE:

THE CONTRACTOR SHALL VERIFY ALL

CONTROLLING FIELD DIMENSIONS

BEFORE ORDERING OR FABRICATING

ANY MATERIAL.

1   #4 bars and #5 stirrups (top & bottom) to run

    both longitudinal and tranverse direction.

2   1’-3" Max for sloped finished grade.

1

2

4. For devices mounted, mounting heights, and weights

of devices mounted see schedule tables on

"ELECTRICAL" sheets.

14’ Max

NO SCALE

ELECTICAL SYSTEMS

(MICROWAVE VEHICLE DETECTION

SYSTEM POLE DETAILS)
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E
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C72910

ELISEO LOPEZ

E-10 1
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10-1-09

6. For details not shown, see "2006 STANDARD PLANS"

   and "2006 REVISED STANDARD PLANS".

5. Foundation design is based on 2001 article 13.6 Broms’

  approximate procedure assuming a cohesionless material.

  The angle of internal friction used is 30degrees and unit

  weight of soil used is 120 lbs/ft.
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ACCURACY OR COMPLETENESS OF ELECTRONIC COPIES

OF THIS PLAN SHEET.

AGENTS SHALL NOT BE RESPONSIBLE FOR THE

2" RECESSED COUPLING

DETAIL C  (TYPICAL)

ELEVATION

NO SCALE

             

      

                                 

Detail C

See Note 4

Conduit coupling

Post wall

2" recessed coupling

�"
1.  Place all couplings on the same side of pole.

    

   

   

   

   

   

   

   

   

                                 

to match choice of enclosure, prior to fabrication.

to pole with stainless steel straps or other method without

drilling holes in pole. Enclosure may require drilling

through post for mounting. Method of mounting enclosure

NOTES:

CIDH Pile foundation

Alternative shown

NOTE:

THE CONTRACTOR SHALL VERIFY ALL

CONTROLLING FIELD DIMENSIONS

BEFORE ORDERING OR FABRICATING

ANY MATERIAL.

�

trlen

06-44252

USERNAME =>

E
L

I
S

E
O

 L
O

P
E

Z

E
. 

L
O

P
E

Z

E
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P
E

Z

1

1

Bottom of

Baseplate

ELECTRICAL SYSTEMS

(MICROWAVE VEHICLE DETECTION SYSTEM

POLE DETAILS)

Drill and tap for 1" Chase nipple and plug with raintight plugs.

1" chase nipple per attachment per pole. (See Detail "B")

1"C Chase nipple

( Tapped hole by fabricator )

DETAIL B

TYPICAL ELECTRICAL

ACCESS DETAIL

rain tight cap

Removable

2.  Chase nipples and slotted hole shall have a rain tight plug.

 Plug should only be removed if chase nipple or slotted hole is used.

1

1
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-
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"
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r
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0
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DGN FILE =>spec_des_br_prj/2009sd/06-442521/

DETAIL A

�

"J" hook for cable

support grip

Continuous reinforced

3
’
-
0
"

slotted hole 

rain tight cap

Removable

0.1793"

1"

SLOTTED HOLE 

        J HOOK DETAIL

1"

1"

"J" Hook for cable

        

        

        

Post wall

support grip. �"
        

        

        

29^

R
=
�"

2
�
"

2�"

1
�
"

Dia round bar.

TABLE E

VDS-25

VDS-30

VDS-35

VDS-40

20’

25’

30’

35’

"
h

1
"

Pole Type

44252106

1"

3
"

"h1" (Max)

See "DETAIL D"

                                         DETAIL D

Detail A 12/31/10

C72910

ELISEO LOPEZ
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3.  The chase nipples shall be 1’-0" min vertical clearance

    from the slotted hole and not on the same side as the hole.

4.  For attachment details, see sheet E-10. 

5.  Coupling location above ground and spacing shall be verified

6.  All attachments, unless otherwise noted, shall be mounted

will require Engineer approval.

1
0

-
1

-
0

9
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Ker 46

BENCH MARK

Boring elevation obtained 

from Topographic Map.

5.6"

1"=50’

Note: Groundwater was not encountered during field exploration.

04-02-09
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C/L Rte 46
5.6"A-08-001

Existing KER 46

To Bakersfield

To San Luis Obispo

             12-23-08

      Terminated at Elev 686.5’

             ERi = 68%

-some cementation.

B. BarnesR. Bibbens

KER 46 CMS

SILTY SAND (SM); yellowish brown; dry; coarse to fine grained.

SILTY SAND with GRAVEL (SM); loose; light brown; dry; coarse to fine grained.

Poorly graded GRAVEL (GP); coarse to fine GRAVEL.

CLAYEY SILT with SAND (ML/CL); very stiff; light brown; moist; some medium to fine SAND; some cementation.

Poorly graded GRAVEL (GP); coarse to fine GRAVEL.

Well-graded SAND with SILT and GRAVEL (SW-SM); medium dense; light brown; moist; coarse to fine grained.

SILTY SAND with GRAVEL (SM); medium dense; light brown; moist; coarse to fine grained.

SILTY SAND with GRAVEL (SM); medium dense; light brown; moist; coarse to fine grained; iron oxide stain.

CLAYEY SILT (ML/CL); very stiff; light brown; moist; some fine SAND.

This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, 

& Presentation Manual (June 2007).

04-06-09

728’

                                                      4-6-09

6.8/19.8 210 244
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GS LOTB SOIL LEGEND

DIVISION OF ENGINEERING SERVICES

STRUCTURE DESIGN

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

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Unconfined

Compressive

Strength (tsf)

Pocket

Penetrometer

Measurement (tsf)

Torvane

Measurement (tsf)

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

A 1/8-inch thread cannot be rolled at any water content.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.

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
ti

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
ti

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 (%)

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)

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)

Hand driven (1-inch soil tube)

Hand Auger

Note: Size in inches.

Symbol Description

R 

P

A 

D

R

CPT

HD 

HA

O

Hole

Type

BOREHOLE IDENTIFICATION

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

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)

644252qaFILE =>

ENGINEERING SERVICES GEOTECHNICAL SERVICES

PREPARED BY:

          

Tip Bearing (tsf)

06

442521

         W. Tang  03/09

        

                   

             

DIST COUNTY ROUTE
SHEET TOTAL

PLANS APPROVAL DATE

No

                           

TOTAL PROJECT SHEETS

POST MILES

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

                           
REGISTERED CIVIL ENGINEER

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 CA LI F O R N

IA

Qiang Huang

C055671

12-31-10

06 46

KER 46 CMS

6.8/19.8 2 OF 3

4-6-09

6.8/19.8

 

Ker 211 244

3-8-10



STATE OF

CALIFORNIA
DEPARTMENT OF TRANSPORTATION

CU

EA

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

1
-
M

A
T

I
M

E
 P

L
O

T
T

E
D

 =
>

0
8
:
1
2

                                                                               

REVISION DATES
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LOG OF TEST BORINGS

FOR REDUCED PLANS
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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

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very loose

Loose

Medium Dense

Dense

Very Dense

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%

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

60

0 - 4

5 - 10

11 - 30

31 - 50

   > 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)

> 12"

No. 4 to 3/4"

SPT N   (Blows / 12 inches)

3/4" to 3"

3" to 12"

6.8/19.8 212 244
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MINIMUM CLASS AND D-LOAD

5.9’

TYPE 2 INSTALLATION:

TYPE 3 INSTALLATION:

Roadway Embankment

Loose Backfill

INSTALLATION TYPE 1

Haunch

7.9’

OVER 108" Dia

Lower Side

See Note 6

Structure Backfill 

(Culvert)  See Note 6

Structure Backfill 

(Culvert)  See Note 6

MinMin

Lower Side

Outer Bedding

Slope or Shore As Necessary

EXCAVATIONBACKFILL

Excavation Structure

(Culvert)

MINIMUM CLASS AND D-LOAD

9.9’

INSTALLATION TYPE 2

MINIMUM CLASS AND D-LOAD

INSTALLATION TYPE 3

to a minimum 90 percent relative compaction.  In

to a minimum 90 percent relative compaction.  In

10.0’- 14.9’ 8.0’ - 10.9’ 6.0’ - 8.9’

9.0’ - 12.9’

Middle Bedding

See Note 5

See Notes 8 and 9

See Notes 8 and 9

Embankment Trench

Embankment Trench

to a minimum 85 percent relative compaction.

90 percent relative compaction will be required

The haunch and outer bedding shall be compacted

addition, the minimum sand equivalent in these

areas shall be 30 and the maximum percentage

passing the 75 ˆm sieve size shall be 12.

The haunch and outer bedding shall be compacted

The haunch and outer bedding shall be compacted

addition, the minimum sand equivalent in these

areas shall be 25.

TYPE 1 INSTALLATION:

39.0’ - 47.0’

OD

OD OD

OD

NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

EXCAVATION AND BACKFILL

CONCRETE PIPE CULVERTS

14.9’ 12.9’

15.0’ - 20.9’

21.0’ - 26.9’

27.0’ - 31.9’

32.0’ - 40.9’

41.0’ - 49.9’

50.0’ - 59.0’

13.0’ - 18.9’

19.0’ - 24.9’

25.0’ - 29.9’

30.0’ - 38.9’

39.0’ - 46.9’

47.0’ - 58.0’

15.0’ - 19.9’

20.0’ - 24.9’

25.0’ - 31.9’

32.0’ - 38.9’

48" Dia AND SMALLER OVER 48" Dia

11.0’ - 14.9’

15.0’ - 17.9’

18.0’ - 21.9’

22.0’ - 26.9’

30.0’ - 33.0’

13.0’ - 15.9’

16.0’ - 19.9’

20.0’ - 24.9’

25.0’ - 31.0’

2’-0" Min

where the fill over the pipe is less than 4’-0"

or � OD.

108" Dia AND SMALLER

S
e
e

N
o
t
e
 
5

Dallas Forester

C37765

CIVIL

12-31-06

except for Type 3

Installation where Max

Equals OD of pipe

2’-0" Min;  No Max

�
 
O

D

COVER

COVER

COVER

ð OD

2
0

0
6

 R
E

V
I
S

E
D

 S
T

A
N

D
A

R
D

 P
L

A
N

 R
S

P
 A

6
2

D
A

NOTES: 

Unless otherwise shown on the plans or specified in the special   

class of RCP and the type of installation to be used,  provided

the height of cover does not exceed the value shown for the

RCP selected.

options are:

the pipe to finished grade within the length of any given culvert.

1.

2.

throughout the length of any given culvert.

The "length of any culvert" is defined as the culvert between:

a)

b)

a)

b)

headwalls,  etc.).

Successive drainage structure (inlets, junction boxes, 

culvert.

A drainage structure and the inlet or outlet end of the

c)

intervening drainage structures.

The inlet and outlet end of the culvert when there are no 

3.

4.

5.

6.

c)

outer bedding and haunch areas. If slurry is used the outer and

softened by scarifying or other means to a minimum depth of

7.

shown are minimums.

8.

9.

10.

in Section 19-3.062 of the Standard Specifications.

Lower side shall be suitable material as determined by the Engineer.

Otherwise it shall be considered unsuitable as set forth in Section 

19-2.02 of the Standard Specifications.  See Note 9.

Class ˛ˇ Special or stronger with Installation Type 3.

placed under installation Types 1, 2 or 3.

at 5 vertical to 1 horizontal or steeper for at least 90 percent of

Where the pipe is placed in a trench, if the trench walls are sloped

dimensions are shown for backfill width or thickness.  Dimensions

Backfill shall be placed full width of excavation except where

middle beddings shall be omitted.  Prior to installation the soil under

Slurry cement backfill may be substituted for backfill in the

used clear distance to trench wall may be reduced as set forth

The class of RCP and Installation Type selected shall be the same

Oval and arch shaped RCP shall not be used.

Cover is defined as the maximum vertical distance from top of

provision, the Contractor shall have the option of selecting the

plane, the firmness of the soil in the lower side need not be

considered.

the trench height or up to not less than 12" from the grading

Non-reinforced precast concrete pipe sizes 3’-0" or smaller may be

Class ˛˛˛   or stronger with Installation Type 1.

Class ˛˛˛  Special  or stronger with Installation Type 2.

÷ OD Min, not less than 3". 

÷ OD, but not less than 3".  Where slurry cement backfill is 

the middle ð of the outside diameter of the pipe shall be

Example: 24" RCP culvert with maximum cover of 19’-0"’ the 

Class ˛˛  1000D

Class ˛˛˛  1350D

Class ˛˛˛  Special 1700D

Class ˛ˇ 2000D

Class ˛ˇ Special 2500D

Class ˇ 3000D

Class ˇ Special 3600D

Class ˛˛  1000D

Class ˛˛˛  1350D

Class ˛˛˛  Special 1700D

Class ˛ˇ 2000D

Class ˛ˇ Special 2500D

Class ˇ 3000D

Class ˇ Special 3600D

Class ˛˛  1000D

Class ˛˛˛  1350D

Class ˛˛˛  Special 1700D

Class ˛ˇ 2000D

Class ˛ˇ Special 2500D

Class ˇ 3000D

Class ˇ Special 3600D

10-26-06

REVISED STANDARD PLAN RSP A62DA

November 17, 2006

RSP A62DA DATED NOVEMBER 17, 2006 SUPERSEDES STANDARD PLAN A62DA

DATED MAY 1, 2006 - PAGE 20 OF THE STANDARD PLANS BOOK DATED MAY 2006.

To accompany plans dated

06 Ker 46 6.8/19.8 213 244
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ETW

ES

Hinge pointHinge point

ES

TYPE 12B LAYOUT

bridge rail

See Note 8

Center of end post

Hinge point

Hinge point

ES

Center of end post

TYPE 12A LAYOUT

ETW

bridge rail

See Note 8

See Notes 10

See Notes 10

See Notes 12 and 13.

See Notes 12 and 13.

NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING

TYPICAL LAYOUTS FOR

STRUCTURE APPROACH

A77A1, A77A2, A77B1, A77C1 and A77C2.

otherwise noted.

Standard Plan A77J4.

accommodate a flared end treatment.

Project Plans.

railing and end treatment.

  a. To the right of approaching traffic, at the end of a structure, on

     two-lane conventional highway where the roadbed width across the

  b. To the left of approaching traffic, at the end of a structure, on

     two-lane conventional highway where the roadbed width across the

  c. To the right of approaching traffic at the end of each structure on

     multilane freeways or expressways with separate adjacent or parallel

  d. To the right of approaching traffic at the end of the structure on

     multilane freeways or expressways with decked median on the bridge.

traffic at the ends of each structure on multilane freeways or expressways

see Standard Plan A77J3.

25’-0" Min, See Note 9

25’-0" Min, See Note 9

(GUARD RAILING INSTALLATION AT STRUCTURE APPROACH WITH AN

IN-LINE END TREATMENT AT TRAFFIC APPROACH END OF RAILING)

(GUARD RAILING INSTALLATION AT STRUCTURE APPROACH WITH A

FLARED END TREATMENT AT TRAFFIC APPROACH END OF RAILING)

(Type WB),  See Note 5 See Notes 6 and 7

See Note 9

25’-0"Transition Railing

(Type WB),  See Note 5

See Note 9

See Note 7

See Note 9 See Note 9

4
’
-
0
"

T
y

p

10’-0"

Min

10’-0"

Min

flatter slope

Hinge

point

Hinge

point

10’-0"

Min

3
’
-
0
"

M
in

 

3’- 1�" (Typ)

25’-0" Transition Railing

3

’

-

 

1

�

"

 

(

T

y

p

)

6’-3"

6’-3"

Wall or

flatter slope

3
’
-
0
"

M
in

3
’
-
0
"

T
y

p

3
’
-
0
"

T
y
p

Wall or

3
’
-
0
"

M
in

3
’
-
0
"

M
in

Caltrans approved Flared Terminal System End Treatment

Caltrans approved In-line Terminal System End Treatment

NOTES:

Front face

of end post

Front face

of end post

6" x 8" x 1’-2" wood blocks. W6 x 9 steel posts, 6’-0" in length,

used for 6" x 8" x 6’-0" wood posts with 6" x 8" x 1’-2" wood blocks

where applicable and when specified.

equal to multiples of 12’-6" with 6’-3" post spacing) between the transition

     structure is less than 40 feet.

     bridges.

with separate adjacent or parallel bridges.

     structure is less than 40 feet.

12. For additional  details of typical connections to bridge rail, see

13. For additional details of a typical connection to walls or abutments,

10. Type 12A or Type 12B Layouts are typically used:

9. Where placement of dike is required with guard railing installations,1. Line post, blocks and hardware to be used are shown on Standard Plans

3. Except as noted, line posts are 6" x 8" x 6’-0" wood with

4. Direction of adjacent traffic indicated by       .

5. For Transition Railing (Type WB) details for Types 12A and 12B Layouts, see 

6. In-line Terminal System End Treatments are used where site conditions will not

7. The type of terminal system end treatment to be used will be shown on the

8. Dependent on site conditions (embankment height, side slopes, or other fixed

with 6" x 8" x 1’-2" notched wood blocks or plastic blocks may be

objects), it may be advisable to construct additional guard railing (a length
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DATED MAY 1, 2006 - PAGE 54 OF THE STANDARD PLANS BOOK DATED MAY 2006.

REVISED STANDARD PLAN RSP A77F1

12-10-07

HMA Dike

HMA Dike, Type F HMA Dike, Type C

HMA Dike, Type F HMA Dike, Type C Additional HMA Dike, Type C

Additional HMA Dike, Type C

6:1 taper

6:1 taper

10:1 or

10:1 or

2. Guard rail post spacing to be 6’-3" center to center, except as

see Revised Standard Plan RSP A77C4 for dike positioning details.

11. See Revised Standard Plan RSP A77F3 for typical layout used left of approaching

RSP A77J2 and Connection Detail FF on Standard Plans A77K1 and A77K2.

Connection Detail AA on Revised Standard Plans RSP A77J1 and

RSP A77F1 DATED JUNE 6, 2008 SUPERSEDES STANDARD PLAN A77F1

June 6, 2008

06 Ker 46 6.8/19.8 214 244
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NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING

TYPICAL LAYOUTS FOR

STRUCTURE APPROACH

 

L Y

W

X

= Maximum offset

Y

W

X

L

= Distance along base line

= Offset from base line

= Length of flare

PARABOLIC FLARE OFFSETS

WX

L

=Y

2

2

offset line of edge of traveled way)

Base Line (Edge of paved shoulder or

Begin flare �L

L/4 L/4 L/4 L/4

W/16

W/16
W/4

W
/4 W

TYPICAL PARABOLIC LAYOUT

� L

Base Line

Shoulder

Shoulder

Bridge Shoulder line

ETW

0.8" offset

Bridge Shoulder line

ETW

Bridge Rail

TYPE 12E LAYOUT

Begin Parabola Begin 15:1 or flatter flare

10’-0" 10’-0"

Hinge point

Hinge point

A

A

Median

30^ Min

See Note 10

12.5^

Length based on 12.5^ departure angle

but not less than 25’-0"

Railing (Type WB),

See Note 5

Bridge Rail,

See Note 6.

 

25’-0"

Parabola

Double MBGR

 

 

 

25’-0" Transition

1’-0" offset

3" offset

6" offset
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g
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Departure Angle

Projected 12.5^

departure angle

Caltrans approved

Crash Cushion

15:1 or flatter flare (See Note 10)

31’-3" for

Type CAT

Departure Angle

Center of post

Rail Tensioning
Assembly, see Note 7

Line post, blocks and hardware to be used are shown on Standard Plans

A77A1, A77A2, A77B1, A77C1 and A77C2.

 

 

 

 

For Transition Railing (Type WB) details, see Standard Plan A77J4.

 

For additional details of a typical connection to bridge rail, see Connection Detail AA on

 

For Rail Tensioning Assembly details, see Standard Plan A77H2.

 

 

The type of Crash Cushion to be used will be shown on the Project Plans.

 

Type 12E Layout is typically used left of approaching traffic at the end of each structure

on multilane freeways or expressways where a median type barrier is not constructed

1.

 

 

2.

 

3.

 

 

 

 

4.

 

5.

 

6.

 

 

7.

 

8.

 

9.
 

10.

 

 

Except as noted, line posts are 6" x 8" x 6’-0" wood with 6" x 8" x 1’-2"

Guard railing post spacing to be 6’-3" center to center, except as otherwise noted.

NOTES:

wood blocks. W6 x 9 steel posts, 6’-0" in length, with 6" x 8" x 1’-2" notched

wood line posts with 6" x 8" x 1’-2" wood blocks where applicable and when specified.

wood blocks or notched recycled plastic blocks may be used for 6" x 8" x 6’-0"

between separated roadbeds.

 

The 15:1 or flatter flare is measured off of the edge of traveled way.

Direction of adjacent traffic indicated by       .

SECTION A-A

TYPICAL DOUBLE METAL

BEAM GUARD RAILING

1
"

Ground line

Top of rail

after hex nut(s) tightened. No washer on

Top of post

and block

 6
’
-
0
"

8"

rail faces for bolted connection to line post.

�" ` Button head bolt with hex nut or

�" ` Rod, threaded both ends, with

6" x 8" x 1’-2"

wood blocks 

2
7

�
"
¨
�
"

wood post

6" x 8" x 6’-0"

hex nuts. �" Max exposed threads

See Note 8
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10:1 or flatter slope

6:1 Taper

Revised Standard Plan RSP A77J1.
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Fixed object

FOR FIXED OBJECT

Min

overhead sign support, etc)

Fixed object (Bridge columns,  

6’-0"

25’-0" Min

Shoulder

6’-0"

Min

ETW

Min

overhead sign support, etc)

Fixed object (Bridge columns,  

S
e
e
 
N

o
t
e
 
4

6’-0"

4
’
-
0

"
 M

i
n

TYPE 16C LAYOUT

Shoulder

 

.

.

.

.

.

Begin 15:1 or flatter flare

Bury end of

offset line of traveled way

Edge of paved shoulder or

(see Note 9)

ETW

See Note 4

4’-0" Min

See Note 11

See Note 11

End Anchor Assembly (Type SFT)

End Anchor Assembly (Type SFT)

Buried Post

End Anchor,

See Note 10

10’-0"

Min

10’-0"

Min

Hinge point

TYPE 16B LAYOUT

3
’
-
0
"

M
in

4
’
-
0

"

T
y
p

Center of end post

Hinge point

3’-0" Typ

Hinge point

ES

10’-0"

Min

10:1 or

flatter slope

Center of end post

TYPE 16A LAYOUT

ETW

Min

overhead sign support, etc)

Fixed object (Bridge columns,  

6’-0"

25’-0" Min

Shoulder

ETW

See Note 11

Edge of paved shoulder or

offset line of traveled way

10:1 or flatter

slope

3’-0" Min

Hinge point End Anchor

Assembly

(Type SFT),

see Note 6

End Anchor

Assembly

(Type SFT)

See Note 6

See Note 6

See Note 6

4’-0" Min, See Note 4

STRENGTHENED RAILING SECTIONS

(GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS

WITH A FLARED END TREATMENT AT TRAFFIC APPROACH END OF RAILING)

See Notes 12 and 13

(GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS

WITH A BURIED END ANCHOR TREATMENT AT TRAFFIC APPROACH END OF RAILING)

See Notes 12 and 13

(GUARD RAILING INSTALLATION AT ROADSIDE FIXED OBJECT OR OBJECTS

WITH AN IN-LINE END TREATMENT AT TRAFFIC APPROACH END OF RAILING)

See Notes 12 and 13

6:1 taper to

3’-0" Typ

from ES

NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING

TYPICAL LAYOUTS FOR

ROADSIDE FIXED OBJECTS

1’-0" Max offset for 15:1 flare

25’-0" Parabola

See Note 14

15:1 or flatter flare

6’-3" post spacing

rail in slope.

Less than 4’-0",

but not less than

2’-3",  See Note 4

3’-1�"

6’-3"

10" x 10" x 8’-0" wood post with

For a series of fixed objects (bridge columns, overhead sign

supports,  etc.) additional 10" x 10" x 8’-0" wood post with

8" x 8" x 1’-2" wood blocks at 3’-1�" center to center

spacing are to be used between fixed objects.

3
’
-
0
"

M
in

3
’
-
0
"

M
in

6" x 8" x 6’-0" wood post

with 6" x 8" x 1’-2"

wood block

3
’
-
0
"

M
in

Line post, blocks and hardware to be used are shown on Revised Standard Plans

A77A1, A77A2, A77B1, A77C1 and A77C2.

 

Guard railing post spacing to be 6’-3" center to center, except as otherwise

noted.

Except as noted, line posts are 6" x 8" x 6’-0" wood with

where applicable and when specified.
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L Y

W

X

= Maximum offset

Y

W

X

L

= Distance along base line

= Offset from base line

= Length of flare

PARABOLIC FLARE OFFSETS

WX

L

=Y

2

2

offset line of edge of traveled way)

Base Line (Edge of paved shoulder or

Begin flare�L

L/4 L/4 L/4 L/4

W/16

W/16
W/4

W
/4 W

TYPICAL PARABOLIC LAYOUT

� L

Base Line

NOTES:

Use strengthened railing sections with Types 16A, 16B or 16C

Layouts where minimum clearance between the face of the guard

railing and fixed object(s) is less than 4’-0", but not less than 2’-3".

See Note 4

14.

15.

6" x 8" x 1’-2" wood blocks. W6 x 9 steel posts, 6’-0" in length,

may be used for 6" x 8" x 6’-0" wood line posts with 6" x 8" x 1’-2" wood blocks

 
Direction of adjacent traffic indicated by       .

 

In-line Terminal System End Treatments are used where site conditions

will not accommodate a flared end treatment.

5.

 
6.

 7.

10" x 10" x 8’-0" wood post with 8" x 8" x 1’-2"

wood block beyond fixed object (See Note A and Note 15)

8" x 8" x 1’-2" wood block (See Note 15)

NOTE A:

Front face of end post

Front face of

end post

with 6" x 8" x 1’-2" notched wood blocks or notched recycled plastic blocks 

A 4’-0" minimum clearance is required between the face of the railing and the

face of a fixed object located directly behind standard guard railing sections 

with post spacing of 6’-3". Construct guard railing as shown in the detail

"Strengthened Railing Sections for Fixed Objects" on this plan, where the

clearance between the face of the railing and the face of a fixed object is 

less than 4’-0", but not less than 2’-3". Where the clearance is less than 2’-3",

a concrete wall or barrier should be constructed to shield the fixed object(s).

For End Anchor Assembly (Type SFT) details, see Standard Plan A77H1.
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REVISED STANDARD PLAN RSP A77G3
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The type of terminal system to be used will be shown on the Project Plans.

 

The 15:1 or flatter flare used with Type 16C Layout is based on the edge

of the paved shoulder or offset line of edge of the traveled way.

The length of guard railing within the 15:1 or flatter flare is based on

site conditions and should be a length equal to multiples of 12’-6".

 

For details of the Buried Post End Anchor used with Type 16C Layout,

see Standard Plan A77I2.

 

As site conditions dictate, construct additional guard railing to shield

fixed object(s). Additional guard railing length equal to multiples of 12’-6".

Post spacing at 6’-3" except as specified in Note 4.

 

Layout Types 16A, 16B or 16C are typically used where guard railing is

recommended to shield roadside fixed object(s)  and a crashworthy end

treatment is required for only one direction of traffic. 

 

 

For typical flare offsets for 25’-0" length parabola with

 

W6 x 15 steel post, 8’-0" in length, with 8" x 8" x 1’-2" notched wood

block or notched recycled plastic blocks may be used in place of the

10" x 10" x 8’-0" wood post with 8" x 8" x 1’-2" wood block shown in the

"Strengthened Railing Sections Detail".

Plan RSP A77C4 for dike positioning details.

Where placement of dike is required with guard railing, see Revised Standard

maximum offset of 1’-0", see Revised Standard Plan RSP A77E1.

6:1 taper

HMA Dike

HMA Dike, Type C

See Note 13

Caltrans approved In-line Terminal System End Treatment

See Notes 7 and 8

HMA Dike, Type F

See Note 13

HMA Dike, Type C

See Note 13

Caltrans approved Flared Terminal System End Treatment

See Note 8

HMA Dike,  Type F

See Note 13

Additional HMA Dike, Type C

25-0" Min, See Note 13

Additional HMA Dike, Type C

25’-0" Min, See Note 13

RSP A77G3 DATED JUNE 6, 2008 SUPERSEDES STANDARD PLAN A77G3

June 6, 2008
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See Note 3
See Note 3

FG

Post

No.T7

Post

No.T6

Post

No.T5

Post

No.T4
Post

No.T3

LEGEND

ELEVATION

4
�
"

7
�
"

4�" Hole placement

front and back panel

Straight metal

box spacer

8" x 4�" x �" ´

�

STRAIGHT METAL BOX SPACER

DETAIL A

DETAIL B

DETAIL C

A

 

 

 

B

 

 

C

 

 

D

2’-8"

Typ

2
’
-
3
�
"

T
y
p Wood or steel

line post

PLATE ‘A’

Concrete Bridge

Railing or Wall

Standard railing section

12 gage MBGR

See Note 6

 

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

METAL BEAM GUARD RAILING

TRANSITION RAILING

(TYPE WB)

NO SCALE

�" x 4"

wedge/expansion

anchors with nuts

and washers.

�" Max

exposed thread.

Plate ‘A’  front and

back of bolted

connection, total 4

See Detail D

3’-1�" Typ 3’-1�" 3’-1�" 3’-1�" 3’-1�" 3’-1�" 6’-3"

1�"

Holes

1
’
-
4
" 4

�
"

1’-6"

4�"9"

�" ´

8" x 4�" x �" ´

Weld 1"

long each

corner

�" ´

2�" 2�"9"

1’-2"

1
�
"

1�" Holes

25’-0"

10" x 10" x 8’-0" Wood post

with 8" x 8" x 1’-10"

wood block. (See Note 6)
6" x 8" x 6’-0" wood post

with 6" x 8" x 1’-2" wood block.

10" x 10" x 6’-0" Wood post

with 8" x 8" x 1’-2" wood block.

�" ` Button head bolt

with hex nut, typical

(see Note 1)

Randell D. Hiatt

C50200

6-30-09

CIVIL

Nested thrie beam elements

(one 12 gage element nested

over one 10 gage element).

 

One 10 gage "W" beam to

thrie beam element.

 

One 12 gage thrie beam

element.

 

One 10 gage "W" beam

rail   element (7’-3�"

length)

 

10 gage = 0.135" thick

 

12 gage = 0.108" thick

SECTION A-A

12 Gage thrie

beam element

10 Gage thrie

beam element

12 Gage thrie

beam element

Concrete barrier

or railing

Hex nuts

Plate ‘A’ Plate ‘A’

�" ` Button head

Splice bolt with washer 

and nut on threaded

end (See Note 3)

End cap (Type TC)

SECTION B-B

12 Gage thrie

beam element

10 Gage thrie

beam element
12 Gage thrie

beam element

Concrete barrier

or railing

Plate ‘A’

Metal Box Spacer

�" ` Button head

Splice bolt with washer 

and nut on threaded

end (See Note 3)

End cap (Type TC)

A B D

Pay Limits for Transition Railing (Type WB)

C

B

B

PLAN

TRANSITION RAILING (TYPE WB)

(Blockout Attachment)

1" Galv HS bolts, total 4

1�" ` Galv pipe or PVC pipe sleeve or 1�" drilled holes

5" x 5"

Chamfer

9"

Vertical face

Straight Metal Box Spacer (See Details A and B and Note 7)

A B D

Pay Limits for Transition Railing (Type WB)

C

A

A

PLAN

TRANSITION RAILING (TYPE WB)

(No Blockout Attachment)

1" Galv HS bolts, total 4

1�" ` Galv pipe or PVC pipe sleeve or 1�" drilled holes

5" x 5"

Chamfer

9"

5
�"
 T

y
p

S
e
e
 N

o
te

 7

Vertical

face

1
’
-
5

�
"
 
T

y
p

S
e
e
 
N
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e
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DETAIL D

Chamfer

�" x 3"

Slots for splice

bolts in end cap

Begin Concrete

Bridge Railing or Wall

2"

3’-�"

 
End cap (Type TC)

2’-6" length

9"

  

1’-1�"

 

4�" 4�"

3’-1�"

Typ

 

� Anchor

bolts slot

7
�
"

 

2
�
"

 

7
�
"

7
�
"

2
5
�
"

1
8

�
"

 
�" `

Holes

1�" R

1�" x 2�" Slots in end cap

and thrie beam elements for

1" bolts and Plate ‘A’ Connection

� Splice

bolt slot

Post

No.T2

Post

No.T1

� Wood post

8�"

To accompany plans dated

REVISED STANDARD PLAN RSP A77J4
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NOTES:

Plate ‘A’

Hex nuts

1.

 

 

 

2.

 

 

 

 

 

3.

 

 

 

 

 

 

 

 

 

 

4.

 

5.

 

 

 

6.

 

 

 

 

 

7.

 

 

 

 

 

 

 

 

 

 

8.

 

 

 

 

 

 

 

 

 

9.

 

 

 

End Cap (Type TC)

sandwiched between

12 gage and 10 gage

thrie beam elements.

(See Note 9)

End Cap (Type TC)

sandwiched between

12 gage and 10 gage

thrie beam elements.

(See Note 9)

5-14-09

Use  5/8 " ` Button head bolts and hex

nuts for connections to posts. No washer

on rail face for bolted connections to post.

 

The nested rail elements, end cap, and

‘W’ beam to thrie beam element may be

spliced together prior to bolting the elements

to the wood post and concrete barrier or

railing.

 

Exterior splice bolt holes for rail element splices

at Post No.T4 and the connection to the

concrete barrier or railing shall be the

standard  29/32 " x 1 1/8 " slot size. Interior

splice bolt holes at these locations may be

increased up to 1 1/4 " `. Only the top 2

and the bottom 2 splice bolts with washers

and nuts are required for rail splices at Post

No.T4 and the connection to the concrete

barrier or railing.

 

Direction of adjacent traffic indicated by       .

 

The top elevation of Post Nos.T2 through T7

shall not project more than 1" above the

top elevation of the rail element.

 

Typically, the railing connected to Transition

Railing (Type WB) will be either standard railing

section of metal beam guard railing or an

approved Caltrans end treatment attached to

Post No.T1.

 

The depth of the metal box spacer varies from

the 5 1/8 " to 1 1/2 " and is dependent on the

width of the concrete railing or wall. The

combined dimension for the depth of the metal

box spacer plus the width of railing or wall is

typically 17 1/8 ". Where the space between the

backside of the concrete railing or wall and

the rear thrie beam element is less than 1 1/2 ",

metal plates similar to Plate ‘A’ are to be used

as spacers.

 

Where the width of the concrete railing or wall

is greater than 17 1/8 ", wood blocks are to be

used to fill the space created between the

backside of Posts No.4 through No.7 and

the rear thrie beam element. These wood blocks

shall be 8" in width and 1’-2" in length. The

dimension between the front thrie beam element

and the rear thrie beam element is to match the

width of the concrete railing or wall.

 

End cap may be installed over 12 gage and 10 gage

thrie beam elements where transition railing is

installed on the departure end of bridge railing.

see Detail B

1
’
-
0
"

T
y

p

 RSP A77J4 DATED JUNE 5, 2009 SUPERSEDES RSP A77J4 DATED JUNE 6, 2008
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NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

X

X X

(See table below)

X X

X

Grate bars

XTYPE

INLET TYPE

X

GRATE BAR SPACING TABLE

(See General Notes, No 8)

1
"

1
"

1"

�
"

�
"

�"

�"

GRATE DETAILS

3
’
-
4
"

 

3
’
-
4
"

 

3�" x �"

Bar

3�" x �"

Bar

TYPE 18-9 TYPE 24-9

SECTION A-A

DETAIL C

CAST END BLOCK
NOTES:

END OF BAR

ALTERNATIVE SPACER

BAR SPACER

1�" Clear spacing.

Use within the

roadbed on highways

where bicycles and

pedestrians are

excluded.

2" Clear spacing.

Use in locations off

the roadbed on all

types of highways.

1�" Clear spacing.

Use within the

roadbed on highways

where bicycles and

pedestrians are

excluded.

RECTANGULAR GRATE DETAILS

A A

1’-11�"

or 1’-5�"

3
’
-
4
"

 

3
�
"

 

X

 

3
�
"

�" Fillet

See Detail C

�

Typ

3�" x �"

Bars

1’-11�"

or 1’-5�"

3�" x �"

Bars

1’-11�"

or 1’-5�"

3
’
-
4

"

 

3
�
"

1" Hole

1
�
"

1
�"

Spacing same as for

welded or bolted grate

Both ends held

together by solid

casting

�" or �" Holes

W

 

W

 

3
�
"

 
3

�
"

 
2

"  
2

�
"

 

�" or �"

1�"

1�"

No.

OF

BARS

CLEAR BAR

SPACING

9

9

12

1�"

2"

1�"

1�"

1�"

1�"

COVER TYPE

PLATE

PLATE

PLATE

PLATE

PLATE

PLATE

PLATE

REDWOOD

PLATE

PLATE

174

170

170

170

170

112

112

42

177

177

INLET TYPE GRATE TYPE
No. OF

GRATES

WEIGHT

LB

WEIGHT

LB

2

 

1

 

1

 

1

1

 

1

2

2

2

 

2

 

 

634

 

326

 

326

 

263

326

 

249

498

498

652

 

652

 

22

ALTERNATIVE CAST NODULAR IRON

GRATE OR CAST STEEL GRATE

ALTERNATIVE

WELDED GRATE

ALTERNATIVE CAST

NODULAR IRON OR CAST

STEEL END BLOCK GRATE

Grate type numbers refer to approximate

width of grate in inches and number of

bars, respectively.

 

Contractor has the option of using cast

nodular iron, cast steel, welded, bolted,

or cast end block grate.

 

See Special Provisions for requirements

pertaining to galvanizing or asphalt dipping

of grates and frames.

 

Rounded top of bars optional on all grates.

 

Pipe inlets with a grate shall be placed

so that bars parallel direction of principle

surface flow.

 

Full penetration butt welds may be

substituted for the fillet welds on all

anchors.

 

Standard square, hexagon, round or

equivalent headed anchors may be

substituted for the right angle hooks

on the anchors shown on this plan.

 

Grate and frame weights are based on

welded grates (weights of face angles,

steps, protection bars, etc. are not

included).

1.

 

 

 

2.

 

 

 

3.

 

 

 

4.

 

5.

 

 

 

6.

 

 

 

7.

 

 

 

 

8.

 

 

 

1’-5�"

 

1’-11�"

 

TYPE 24-12

18-9

24-9

24-12

24-12

 

24-12

 

24-12

 

24-9

24-12

 

18-9

18-9

18-9

24-12

 

24-12

 

 

W = 1�" or 2"

OS

OL-7

OL-10

OL-14

OL-21

OCP

OCPI

OCPI

OMP

OMPI

BASIS FOR MISC IRON & STEEL FINAL PAY WEIGHTS FOR DRAINAGE INLETS

GDO

 

GOL-7

 

GOL-10

 

GO,G1,G2,G3,G4 (TYPE 24)

 

 

G4 (TYPE 18),G5,G6

GT1

GT2

GT3

 

GT4

 

TRASH RACK

CIVIL

3
’
-
4
"

 

X

1’-11�"

 

3�" x �"

Bar

To accompany plans dated
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DATED MAY 1, 2006 - PAGE 155 OF THE STANDARD PLANS BOOK DATED MAY 2006.

REVISED STANDARD PLAN RSP D77A

12-14-07

X

Spacer
Cut washers

Spot weld or peen

X See table

BOLTED END BLOCK

BOLTING DETAIL

ALTERNATIVE BOLTED GRATE

1’-11�"

or 1’-5�"

3�" x �"

Bars

3�" x �"

Bars
�" ` bolts for �" holes

or �" ` bolts for �" holes

RECTANGULAR FRAME DETAILS

(For all rectangular grates)

(Thru frame)

(Thru frame and grate)

2"

�"

LONGITUDINAL SECTION

CROSS SECTION

3’-4"

 

3’-5�"

 

6
"  

�"

4"

�

3
�
"

�
"

Ñ4" x 3" x �"

�"

3
"

TYPICAL FRAME

3
’
-
5
�
"

 

Type 24

grate = 2’-0",

Type 18

grate = 1’-6"

�

3�" x �" x 3’-4�" Bar

Type 24 grate =

2’-1"

Type 18 grate =

1’-7"

Ñ4" x 3" x �"

�"

3’-5�"

 

�"

�

3
�
"

�
"

Ñ4" x 3" x �"

3
"

TYPICAL FRAME

3
’
-
5
�
"

 

�
3�" x �" x 3’-4�" Bar

Ñ4" x 3" x �"

ALTERNATIVE ANCHOR FOR RECTANGULAR FRAME

1"

Anchor

1
6

"

6"

�

Anchor

6"

B B

#4 Min 2"      Anchors

C

C

#4 Min anchors

#4 Min 2"      Anchors

SECTION B-B

SECTION C-C

3�" x �" x 3’-4�" Bar

(For details not shown, See Rectangular Frame Details)

January 18, 2008
C37332

6-30-08

Raymond Don Tsztoo

RSP D77A DATED JANUARY 18, 2008 SUPERSEDES STANDARD PLAN D77A

06 Ker 46 6.8/19.8 218 244
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The State of California or its officers or
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or completeness of electronic copies of this plan

NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

XXX

NOTES:

Direction of Travel

Direction of Travel

Direction of Travel

Direction of Travel

Direction of Travel

Direction of Travel

Temporary railing 

6
’
-
0

"
 M

a
x

400LBS

700LBS

700LBS

ARRAY ‘TU14’

Direction of Travel

Direction of Travel

Temporary railing 
400LBS 700LBS

400LBS

400LBS 700LBS

400LBS 700LBS

400LBS 700LBS

ARRAY ‘TU21’

400LBS 700LBS

ARRAY ‘TU17’

1.

2.

3.

4.

on the traveled way.

the module lid.

2’-0"

2’-0"

2’-0"

2’-0"

5. Refer to Standard Plan A73B for marker details.

(Type K) or fixed object

(Type K) or fixed object

400LBS

400LBS

400LBS

400LBS

400LBS

400LBS

TEMPORARY CRASH CUSHION,

SAND FILLED

(UNIDIRECTIONAL)

200LBS 200LBS

200LBS 200LBS

1400LBS

1400LBS

1400LBS

1400LBS

1400LBS 1400LBS

1400LBS

1400LBS 1400LBS

1400LBS

1400LBS

1400LBS

1400LBS

1400LBS 1400LBS

1400LBS

1400LBS

1400LBS

1400LBS

1400LBS 1400LBS

1400LBS 1400LBS

1400LBS

1400LBS

1400LBS 1400LBS

1400LBS

2100LBS

2100LBS

2100LBS

2100LBS

2100LBS

2100LBS

2100LBS

2100LBS

2100LBS

2100LBS

Place the top of Type R marker panel 1" below

Temporary crash cushion arrays shall not encroach 

Indicates sand filled module location and

weight of sand in pounds for each module.

diameter of the module.

Module spacing is based on the greater

All sand weights are nominal.

PLAN

ELEVATION

CRASH CUSHION PALLET DETAIL

Modules

Pallet

Roadway surface

Dia

Module

Dia

Module

1
’
-
0
"

M
a
x

1
’
-
0
"

M
a
x

1
’
-
0
"

M
a
x

1
’
-
0
"

M
a
x

1
’
-
0
"

M
a
x

1
’
-
0
"

M
a
x

2
’
-
6
"

 M
i
n

2
’
-
0
"

M
a
x

Temporary railing

(Type K) or

fixed obstacle

2
’
-
6
"

M
in

6
’
-
0
"

M
a
x

2
’
-
6
"

M
in

2
’
-
6
"

M
in

2
’
-
6
"

M
in

F
i
x
e
d

o
b
j
e
c
t

Type R

Marker

Panel

Type R

Marker

Panel

Type R

Marker

Panel

Type R

Marker

Panel

1400LBS

6. Approach speeds indicated conform to NCHRP 350 Report

criteria.

2
’
-
6
"

 M
i
n

2
’
-
6
"

 M
i
n

2
’
-
6
"

 M
i
n

2
’
-
0
"

M
a
x

3"

Max

3"

Max 3
"

M
a
x

3
"

M
a
x

4
�
"

M
a
x

6"

Max

ARRAY ‘TU11’

Randell D. Hiatt

C50200

6-30-09

CIVIL

To accompany plans dated
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DATED MAY 1, 2006 - PAGE 211 OF THE STANDARD PLANS BOOK DATED MAY 2006.

See Note 7

7.

Approach speed 45 mph or more

Approach speed less than 45 mph

Approach speed 45 mph or more

Approach speed less than 45 mph

5-15-08

Use of pallets is optional.
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NO SCALE

STATE OF CALIFORNIA
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1.

2.

3.

4.

on the traveled way.

5. Refer to Standard Plan A73B for marker details.

spacing is based on the greater diameter of

the module.

CRASH CUSHION PALLET DETAIL

TEMPORARY CRASH CUSHION,

SAND FILLED

(BIDIRECTIONAL)

Indicates sand filled module location and weight 

of sand in pounds for each module. Module

Temporary crash cushion arrays shall not encroach 

Place the Type P marker panel so that the bottom

of the panel rests upon the pallet.

NOTES:

All sand weights are nominal.

Approach speeds indicated conform to NCHRP 350 Report

criteria.

6.

XXX

PLAN

ELEVATION

Modules

Pallet

Roadway surface

Dia

Module

Dia

Module

3"

Max

3"

Max 3
"

M
a
x

3
"

M
a
x

4
�
"

M
a
x

6"

Max

Randell D. Hiatt

C50200

6-30-09

CIVIL

Direction of Travel

400LBS 700LBS

Direction of Travel

1400LBS

1400LBS

1400LBS 1400LBS

1400LBS 1400LBS

1400LBS

2100LBS

2100LBS

2’-0"

6
"

M
a
x

2
’
-
6
"

M
in

Type P

Marker

Panel

ARRAY ‘TB11’

Direction of Travel

Direction of Travel

ARRAY ‘TB14’

400LBS

400LBS

400LBS

700LBS

700LBS

2’-0"

400LBS200LBS 200LBS

1400LBS

1400LBS 1400LBS

1400LBS 2100LBS

2100LBS

6
"

M
a
x

2
’
-
6
"

M
in

Type P

Marker

Panel

Temporary railing (Type K) or temporary end of

concrete barrier or temporary end of thrie beam

barrier or fixed object

Temporary railing (Type K) or temporary end of

concrete barrier or temporary end of thrie beam

barrier or fixed object

To accompany plans dated

REVISED STANDARD PLAN RSP T1B
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DATED MAY 1, 2006 - PAGE 212 OF THE STANDARD PLANS BOOK DATED MAY 2006.

7.

See Note 7

Approach speed less than 45 mph

Approach speed 45 mph or more

Use of pallets is optional.
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The State of California or its officers or
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NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

XXX

NOTES:

Refer to Standard Plan A73B for marker details.8.

9.

1.

2.

3.

4.

5.

6.

7.

The temporary crash cushion arrays shown on this plan shall

side of the temporary crash cushion array.

If the fixed object or approach end of the temporary railing

traveled way.

on this plan for outside shoulders.

For shoulder widths less than 8’-0", appropriate approved

crash cushion protection, other than sand filled modules,

the Engineer.

10.

criteria.

Approach speeds indicated conform to NCHRP 350 Report 

TEMPORARY CRASH CUSHION,

SAND FILLED

(SHOULDER INSTALLATIONS)

Indicates sand filled module location and weight of sand

All sand weights are nominal.

be used only in locations where there will be traffic on one

Temporary crash cushion arrays shall not encroach on the

in pounds for each module. Module spacing is based on

the greater diameter of the module.

is less than 15’-0" from the edge of traveled way, a temporary

Arrays for median shoulders shall conform to details shown

panel rests upon the pallet and faces traffic.

Place the Type P marker panel so that the bottom of the

shall be provided at fixed objects and at approach ends of

temporary railing. The specific type of crash cushion shall

be as shown on the project plans or as specified in the

Special Provisions, or if not shown on the project plans or

specified in the Special Provisions, shall be as approved by 

crash cushion is required in a construction or work zone.

PLAN

ELEVATION

CRASH CUSHION PALLET DETAIL

Modules

Pallet

Roadway surface

Dia

Module

Dia

Module

3"

Max

3"

Max 3
"

M
a
x

3
"

M
a
x

4
�
"

M
a
x

6"

Max

Randell D. Hiatt

C50200

6-30-09

CIVIL

Direction of travel

Edge of traveled way

Edge of shoulder

Type P

Marker

Panel

Temporary railing (Type K)

400LBS 700LBS

2’-0"

or fixed object

See Note 3

See Note 9

1400LBS

1400LBS

1400LBS 1400LBS

1400LBS 1400LBS

1400LBS

2100LBS

2100LBS

8
’
-
0
"
 
t
o
 
1
5
’
-
0
"

2
’
-
6
"

M
in

See Note 4

ARRAY ‘TS11’

Direction of travel

Edge of traveled way

Edge of shoulder

Type P

Marker

Panel

Temporary railing (Type K)

400LBS

700LBS

700LBS

2’-0"

or fixed object

See Note 3

400LBS

400LBS

400LBS

ARRAY ‘TS14’

See Note 9

200LBS 200LBS

1400LBS

1400LBS 1400LBS

1400LBS 2100LBS

2100LBS

8
’
-
0
"
 
t
o
 
1
5
’
-
0
"

2
’
-
6
"

M
in

See Note 4
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2
0

0
6

 R
E

V
I
S

E
D

 S
T

A
N

D
A

R
D

 P
L

A
N

 R
S

P
 T

2

REVISED STANDARD PLAN RSP T2

DATED MAY 1, 2006 - PAGE 213 OF THE STANDARD PLANS BOOK DATED MAY 2006.

11.

See Note 11

Approach speed less than 45 mph

Approach speed 45 mph or more

Use of pallets is optional.
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The State of California or its officers or

agents shall not be responsible for the accuracy

sheet.

or completeness of electronic copies of this plan

LICENSED LANDSCAPE ARCHITECT

NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

L
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I
T

E
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T

Signature

Renewal Date

Date

R
o
b
e

r
t

B . Schott
3

6
9

5

2
0

0
6

 N
E

W
 S

T
A

N
D

A
R

D
 P

L
A

N
 N

S
P

 T
6

3

NEW STANDARD PLAN NSP T63

TEMPORARY WATER POLLUTION

CONTROL DETAILS

(TEMPORARY DRAINAGE

INLET PROTECTION)

Sheet Flow

Drainage Inlet

Position joints away 

from concentrated flow

 

Flow

Drainage Inlet

Existing Curb or Dike

(behind)

  
  

9
"

2"

A A

SECTION

NOTES:

PERSPECTIVE

SECTION A-A

PLAN PLAN

TEMPORARY DRAINAGE

INLET PROTECTION (TYPE 4A) INLET PROTECTION (TYPE 4B)

TEMPORARY DRAINAGE

STAPLE DETAIL

Staple

10’-0" Max

3’-0" Min

6" x 6" Trench 

S
h
e
e
t 
F
lo

w

S
h
e
e
t 
F
lo

w

S
h
e
e
t F

lo
w

Sheet Flow

S
h
e
e
t F

lo
w

Angle from face of curb (See Table)

Adhesive Beads

Curb or Dike

Curb or Dike

Drainage Inlet

ROADWAY

(
S

e
e
 T

a
b
l
e
)

L
e
n
g
t
h

FLOW

Interval  (See Table)

3’-0"

Min

3’-0"

Min

8
"

Concrete Nail

10’-0" Min

ROADWAY

Pavement Surface

�

3 to 41 to 1.9

6’

5+

INTERVAL BETWEEN BARRIERS 

ANGLE FROM FACE OF CURB

SUGGESTED BARRIER LENGTH

70^ 70^ 70^ 45^ 45^

6’ 6’ 6’ 6’

50’ 35’ 30’ 25’ 20’

0 to 0.9 2 to 2.9SLOPE OF ROADWAY (PERCENT)

1
"

T
y
p

4’-0"

Max

�

To accompany plans dated

7-11-08

Trench and embed erosion

control  blanket or geosynthetic 

fabric adjacent to drainage

inlet (see Note 5)

Secure Erosion Control 

Blanket or Geosynthetic

Fabric with Staples 

(See Note 5)

Mulch or other soil 

stabilization practice

Geosynthetic Fabric Cover

Foam Core (Triangular Shown)

FLEXIBLE SEDIMENT BARRIER DETAIL

(FOAM BARRIER SHOWN)

1.

 

 

2.

 

3.

 

 

 

4.

 

 

 

5.

FLEXIBLE SEDIMENT BARRIER SPACING TABLE

16 gauge

Steel wire

Linear Sediment Barrier

(Fiber Roll Shown)

Linear Sediment Barrier

(Gravel Bag Berm Shown)

Install concrete nail with 

washer at leading edge of

horizontal flap.

Concrete apron 

(If present, see Note 4)

Mulch or other soil 

stabilization practice

Erosion Control  Blanket 

or Geosynthetic Fabric

Limit of drainage

inlet protection

C
o
n
c
e
n
t
r
a
t
e
d

 
 
 
 
F

l
o

w

4’-0" Min from Edge 

of Traveled Way

Angle 

(See Table)

Flexible sediment barrier must be

installed flush against curb or dike face.

Trim dike as necessary.

Adhere leading edge of horizontal flap

to curb or dike face with adhesive.

Adhere to pavement with (2)  �" 

beads of adhesive at leading and 

trailing edges of horizontal flap.

Linear Sediment Barrier

(Gravel Bag Berm Shown)

Flexible Sediment Barrier

(Foam Barrier Shown)

Wood stake for fiber rolls

spaced 24" on center

Linear Sediment Barrier

(Fiber Roll Shown)

Linear Sediment

Barrier (Temporary

Silt Fence Shown)

FLEXIBLE SEDIMENT BARRIER

F

l

o

w

Flow

See Standard Plan T51 for Temporary Silt

Fence.

 

Dimensions may vary to fit field conditions.

 

Install a minimum of 3 flexible sediment

barriers upstream of each drainage inlet

to be protected.

 

Position erosion control blanket or 

geosynthetic fabric at edge of concrete 

apron and secure in trench.

 

Erosion control blanket or geosynthetic fabric 

is not required if the area adjacent to 

the drainage inlet is vegetated.

NSP T63 DATED AUGUST 15, 2008 SUPPLEMENTS

THE STANDARD PLANS BOOK DATED MAY 2006.

 

August 15, 2008

11-04-08

08-11-08

06 Ker 46 6.8/19.8 222 244
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JOINT SEALS

Efthymios

Delis

C51434

6-30-08

CIVIL

Waterstop

when required

Edge of

girder

Round openings

Waterstop when

required

Edge of girder

Seal

~

CONCRETE BARRIER AND SIDEWALK CONCRETE BARRIER

JOINT SEALS DETAILS

Bend seal as shown, 6" Min,

1

Opening in barrier to match width of sawn deck joint.

Sawcut groove widths shall be as ordered by the Engineer.

2

Other depths must be approved by the Engineer.

2

3

4

5

6

NOTES:

MR (movement rating) as shown on other plan sheets.

Make smooth cuts from the bottom of seal to 1�" clear

of top leaving at least one complete cell between the top of

the cut and top of the seal. When necessary cut back of

seal to clear conduit and round openings. 

Movement Rating

Deck Concrete Placed

5 Winter
Fall-

Spring
Summer

(MR) Bridge

Type

"a" Dimension

2"

1�"

�"

All except

All except

All except

All except

1�"

1�"

1�"

1"

1"

�"

�"

�"

1�"

1"

1"

�"

�"

�"

�"

�"

�"

�"

�"

�"

�"

�"

�"

�"

DIMENSIONS "a" OF JOINT REQUIRED

CIP/PS

CIP/PS

CIP/PS

CIP/PS

CIP/PS

CIP/PS

CIP/PS

CIP/PS

2

Min � radius to be 4 times uncompressed

barrierbarrier

In lieu of saw cutting,

this area may be blocked

out and reconstructed to

match saw cutting on

both sides.

ConcreteConcrete

Joint

width of seal or as recommended by the

manufacturer, whichever is greater

2

Top of deck or

top of header

Expanded

polystyrene

D
e
p
t
h

Width

protection on concrete placement

4

3

~

FORMING DETAIL SAWCUT DETAIL

�" Max thickness hardboard

�" Bevel

"a""a"

side, or sides

s
a
w

 
c
u
t

d
e
p

t
h

�"

groove width.

Prime concrete contact

by manufacturer

surfaces when required

�
"

Glazed polyethylene

foam or glazed open

Uncompressed width/

diameter to be 25% 

greater than actual

TYPE A SEAL TYPE AL SEAL

�" Radius

cell backer rod.

Longitudinal joints only

Downturn detail

Radius as required

for smooth bend

Upturn detail

sealer and cut to hole

1

45^

Max

(MAXIMUM MOVEMENT

RATING = 2")

2
0
0
6
 R

E
V

I
S

E
D

 S
T

A
N

D
A

R
D

 P
L

A
N

 R
S

P
 B

6
-
2
1

DETAIL A

Bend as per "Detail A"

Bend as per "Detail A"

low end of seal only

Skew

PLAN OF JOINT (SKEW < 20^)

6 4
D

e
p
t
h

Seal

Top of waterstop

(When required)�
"

2
"

2IN MINIMUM WIDTH POSITION (W )

TYPE B JOINT SEAL

8
"
 M

in

�
"

M
in

C
l
r

#3

�" Fillet (lubricant adhesive)

�" Bevel

Illustration of preformed

elastomeric joint seal

TYPE B SEAL

PLAN OF JOINT (SKEW > 20^)

NOTE:

Skew

Drill �" hole and remove wedge

Drill �" hole thru

Top of seal

�
"
 
S

i
l
i
c
o

n
e
 
s
e
a
l

�" (MR < 1")

�" (MR > 1")

�
"
 
(
M

R
 
<

 
1

"
)

�
"
 
(
M

R
 
>

 
1

"
)

Movement rating : Silicone = 1" Max

1"

Type B - Depth to be equal to or greater

than the depth of seal measured along

the contact surface, when compressed

to minimum width position (W ) plus

dimensions shown.

NOTE:

The Contractor shall verify all controlling field

dimensions before ordering or fabricatiing any

material.

Type "B" seal  shown. Type "A" seals to comform to the general path of seal shown,

cuts for bending not required. Bend Type "A" seals 3" up into curb or barrier rail

on only the low end of the seal.

To accompany plans dated

REVISED STANDARD PLAN RSP B6-21

Silicone Seal : 1"-3" (MR < 1")

Movement Rating < 2"

5-8-07

Depth of sawcut: Type A - Depth to be 2" minimum.

2
"
 M

in

�
"

�
"

RSP B6-21 DATED OCTOBER 5, 2007 SUPERSEDES STANDARD PLAN B6-21

DATED MAY 1, 2006 - PAGE 258 OF THE STANDARD PLANS BOOK DATED MAY 2006.

October 5, 2007
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S

F

Luminaire on wood pole

Electrolier (see project notes or project plans)

1.

 

 

 

 

 

 

 

2.

 

 

 

3.

 

M

 

 

 

 

 

 

STANDARD

TYPES

 

15, 15D

 

 

15

STRUCTURE

 

21, 21D

STRUCTURE

 

30

 

 

31

 

 

32

 

 

35

 

 

36-20A

Pendant, 70 W HPS

unless otherwise specified.

 

Flush, 70 W HPS

unless otherwise specified.

 

Wall surface, 70 W HPS

unless otherwise specified.

 

Existing soffit or wall luminaire

to remain unmodified.

 

Existing soffit or wall luminaire

to be modified as specified.

 

 

 

Arrow indicates "street side"

of luminaire.

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

ELECTRICAL SYSTEMS

(SYMBOLS AND ABBREVIATIONS)

NO SCALE

E14512

ELECTRICAL

ELECTROLIERS

NOTES:

ABBREVIATIONS AND EQUIPMENT DESIGNATIONS

PROPOSED EXISTING

SOFFIT AND WALL

MOUNTED LUMINAIRES

High mast light pole

Double Arm lighting standard

Existing electrolier

REGISTERED ELECTRICAL ENGINEER

Jeffery G. McRae

Electrolier foundation (Future installation)

Luminaires shall be 310 W HPS when

installed on Type 21, 21D, 30, 31, 32, 35

and 36-20A Standards, unless otherwise

specified. Luminaires shall be 200 W

HPS when installed on other type

standards or poles, unless otherwise

specified.

 

Luminaires shall be the cutoff type, 

ANSI Type ˛˛˛  medium cutoff lighting

distribution, unless otherwise specified.

 

Variations noted adjacent to symbol on

project plans.

STANDARD NOTES:
NOTE:

6-30-08

Abandon. If applied to conduit, remove conductors.

 

Install pull box in existing conduit run.

 

Pedestrian barricade, type as indicated on plan.

 

Install conduit into existing pull box.

 

Connect new and existing conduit. Remove existing conductors

and install conductors as indicated.

 

Conduit to remain for future use. Remove conductors. Install

pull wire or rope.

 

Detector handhole.

 

Foundation to be abandoned.

 

Install sign on signal mast arm.

 

No slip base on standard.

 

Photoelectric control.

 

Photoelectric unit.

 

Equipment or material to be removed and become the property

of the Contractor.

 

Remove electrolier, fuses and ballast. Tape ends of conductors.

 

Relocate equipment.

 

Remove and reuse equipment.

 

Remove and salvage equipment.

 

Splice new to existing conductors.

 

Service disconnect.

 

Standard to remain for future use. Remove luminaire, pole

conductors, fuses and ballast.

 

Telephone service point.

AB

 

BC

 

BP

 

CB

 

CC

 

 

CF

 

 

DH

 

FA

 

IS

 

NS

 

PEC

 

PEU

 

RC

 

 

RE

 

RL

 

RR

 

RS

 

SC

 

SD

 

SF

 

 

TSP

bbs

bc

C

cctv

ckt

cms

dlc

ems

evc

evd

fb

fbca

fbs 

fo

G

GFCI

har

hex

hps

iisns

isl

led

lma

lps

ltg

lum

mat

 

mas

 

mas-4A

mas-4B

mas-4C

mas-5A

mas-5B

mc

m/m

mt

mtg

mv

N

NC

NO

pb

pec

 

ped

peu

ppb

 

rm

sb

sic

sig

sma

sns

sp

tdc

tms

tos

veh

xfmr

comm

rwis

BBS

BC

C

CCTV

CKT

CMS

DLC

EMS

EVC

EVD

FB

FBCA

FBS

FO

G

GFCI

HAR

HEX

HPS

IISNS

ISL

LED

LMA

LPS

LTG

LUM

MAT

 

MAS

 

MAS-4A

MAS-4B

MAS-4C

MAS-5A

MAS-5B

MC

M/M

MT

MTG

 

N

NC

NO

PB

PEC

 

PED

PEU

PPB

RL

RM

SB

SIC

SIG

SMA

SNS

SP

TDC

TMS

TOS

VEH

XFMR

COMM

RWIS

Battery backup system

Bolt circle

Conduit

Closed circuit television

Circuit

Changeable message sign

Loop detector lead-in cable

Extinguishable message sign

Emergency vehicle cable

Emergency vehicle detector

Flashing beacon

Flashing beacon control assembly

Flashing beacon with slip base

Fiber optic

Ground (Equipment Grounding Conductor)

Ground fault circuit interrupt

Highway advisory radio

Hexagonal

High pressure sodium

Internally illuminated street name sign

Induction sign lighting

Light emitting diode

Luminaire mast arm

Low pressure sodium

Lighting

Luminaire

Mast arm mounting vehicle signal faces,

 top attachment

Mast arm mounting vehicle signal faces,

 side attachment

Mast arm mounting vehicle signal faces,

 side attachment - 4 signal section

 

Mast arm mounting vehicle signal faces,

 side attachment - 5 signal section

Mercury contactor

Multiple to multiple transformer

Conduit with pull wire or rope only

Mounting

Mercury vapor lighting fixture

Neutral (Grounded Conductor)

Normally closed

Normally open

Pull box

Photoelectric control (Type ˛, ˛˛, ˛˛˛, ˛ˇ or

 ˇ as shown)

Pedestrian

Photoelectric unit

Pedestrian push button

Relocated equipment

Ramp metering

Slip base

Signal interconnect cable

Signal

Signal mast arm

Street name sign

Service point

Telephone demarcation cabinet

Traffic monitoring station

Traffic Operations System

Vehicle

Transformer

Communication

Roadway weather information system

 

DATED MAY 1, 2006 - PAGE 400 OF THE STANDARD PLANS BOOK DATED MAY 2006.

7-10-07
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REVISED STANDARD PLAN RSP ES-1A
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indicated or noted

Communication conduit

Telephone conduit

Fire alarm conduit

Conduit termination

Overhead lines

utility owned

door indicates front of enclosure

Telephone demarcation cabinet

Type of installation

Pole height above grade

on structure

C

T

F f

t

c

R r

UU

Service equipment enclosure type

Service equipment enclosure

PV

R Y

ohOH

Pole guy with anchor

Overhead sign - Single post

Overhead sign - Two post

Overhead sign - Mounted

T t

Overhead sign with electrolier

Lighting Conduit, unless otherwise

Traffic signal conduit

Wood pole "U" indicates

FO fo Fiber optic conduit

PV

C

E14512

ELECTRICAL

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

ELECTRICAL SYSTEMS

(SYMBOLS AND ABBREVIATIONS)

NO SCALE

CONDUIT

EXISTINGPROPOSED

PROPOSED EXISTING

SERVICE EQUIPMENT

POLE-MOUNTED SERVICE DESIGNATION

ILLUMINATED OVERHEAD SIGN

EXISTINGPROPOSED

PROPOSED EXISTING

SIGNAL EQUIPMENT

NOTES:

REGISTERED ELECTRICAL ENGINEER

TYPE H SERVICE - 28’-10"

SIGNAL EQUIPMENT Cont

PROPOSED EXISTING

Jeffery G. McRae

All signal sections shall be 12" unless

shown otherwise.

 

Signal heads shall be provided with

backplates unless shown otherwise.

 

Signal indication shall be LED.

1.

 

 

2.

 

 

3.

Conduit riser in/on structure or

service pole

Utility transformer - ground mounted 

˛˛˛

6-30-08

RSP

ES-9A

DATED MAY 1, 2006 - PAGE 401 OF THE STANDARD PLANS BOOK DATED MAY 2006.

To accompany plans dated

7-10-07
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Guard post

 

 

 

Type 1 Standard with "Meter On" sign

 

 

 

Emergency Vehicle detector

REVISED STANDARD PLAN RSP ES-1B

Pedestrian signal face

 

 

 

Pedestrian push button post

 

 

 

Pedestrian barricade

 

 

 

Vehicle signal face (with backplate, 3-Section:

red, yellow and green)

 

 

 

Vehicle signal face with angle visors

 

 

 

Modifications of basic symbols:

  "L" Indicates all non-arrow sections louvered

  "LG" Indicates louvered green section only

  "PV" Indicates 12" programmed visibility

  sections

  "8" indicates all 8" sections (only

  when specified)

 

 

 

Type 15TS and Vehicle signal face

 

 

 

Vehicle signal face with red, yellow and green

left arrow sections

 

 

 

Vehicle signal face with red and yellow

sections and up green arrow

 

 

 

Vehicle signal face (5 Section) with red, yellow and

green sections and yellow and green right arrows

 

 

 

Type 1 Standard and attached vehicle signal faces

 

 

 

Standard with signal mast arm only and

attached vehicle signal faces and internally

illuminated street name sign 

 

 

 

Type 33 Standard, Left-turn vehicle signal face

and sign 

 

 

 

Standard with luminaire and signal mast arms

and attached vehicle signal faces

 

 

 

Cantilever flashing beacon Type 9 Frame, with a

sign unless otherwise specified or indicated

 

 

 

Type 15-FBS Standard with two vehicle signal face

sections with lens, backplate and visor with a sign

 

 

 

Flashing beacon. One vehicle signal face section

with lens, backplate and visor. "R" indicates red

indication, "Y" indicates yellow indication 

 

 

 

Controller assembly. Door indicates front of

cabinet

 

 

 

October 5, 2007

RSP ES-1B DATED OCTOBER 5, 2007 SUPERCEDES STANDARD PLAN ES-1B
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CMS cms
Changeable message sign

U = Upper

L = Lower

Slot number in input file

Input file (I or J)

Phase

5 J 9 U

dhDH

Vehicle detector designation

Sign number - Place on post or structure

Do NOT place

on standard or

structure

Transformer rating (kVA)

 

 

Number and type of fixtures

Number and size of conductors and cables

 

 

detectors and phase diagrams

 
Project note numbers

 

 

Equipment description, installation or item numbers

  

Conduit run numbers

1

 

 

A

  

1

2

 

 

B

  

2

3

 

 

C

  

3

 
Case 3 arm loading

 Standard type

Standard Plan sheet number

 

Sign No. 12345

10 ISL SCl 1.0

`1, `2, `2P, etc. Traffic phase identification for signal faces,

Detail number or letter

3 9A(21)

descriptions

Standard

future installation of Type 21  

(21) = Anchor bolts and conduit for

3  = No. 3� pull box

8  = No. 8 (Pendant soffit pull box)

9A = No. 9A pull box

Pull box-No. 5 unless otherwise

Pull box-Additional designations or 

(C)  = Communications pull box

(E)  = Pull box with extension

Lighting control type

EMS ems
Extinguishable message sign

Closed circuit television camera

Highway advisory radio pole and antenna

indicated or noted.

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

ELECTRICAL SYSTEMS

(SYMBOLS AND ABBREVIATIONS)

NO SCALE

E14512

ELECTRICAL

12345 - 15’-0"

1�"C,  2#10, 15#14, 2 DLC

Size of conduit in inches

EQUIPMENT IDENTIFICATION

ILLUMINATED SIGN IDENTIFICATION NUMBER:

ELECTROLIER OR EQUIPMENT IDENTIFICATION NUMBER:

CONDUIT AND CONDUCTOR IDENTIFICATION:

SIGNAL AND LIGHTING STANDARD (TYPICAL DESIGNATION):

MISCELLANEOUS EQUIPMENT

EXISTINGPROPOSED

PULL BOXES

EXISTINGPROPOSED

VEHICLE DETECTORS

EXISTINGPROPOSED

5  = No. 5 pull box

6  = No. 6 pull box

7  = No. 7 (Ceiling pull box)

9  = No. 9 pull box

(S)  = Sprinkler control pull box

(T)  = Traffic pull box

REGISTERED ELECTRICAL ENGINEER

19A - 3 - 100

Wind velocity = 100 mph

Jeffery G. McRae

Mast arm length, if shown.

Do not place on standard or structure.

 

Equipment number - Place on standard or

structure. Existing equipment numbers are

shown in parenthesis

WIRING DIAGRAM LEGEND

R

Detection device

M m

V v

6-30-08

REVISED STANDARD PLAN RSP ES-1C

To accompany plans dated

7-10-07
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C

P

CB

A

V

M

UM

NB

GB

G

N

Pole

Circuit breaker

Ampere

Volt

Metered

Unmetered

Neutral bus

Ground bus

Equipment grounding conductor

Grounded conductor (Neutral)

M = Microwave sensor

V = Video image sensor

Type A detector loop.

Outline of sawcut shown.

 

 

 

Type B detector loop.

Outline of sawcut shown.

 

 

 

Type C detector loop.

Outline of sawcut shown.

 

 

 

Type D detector loop.

Outline of sawcut shown.

 

 

 

Type E detector loop.

Outline of sawcut shown.

 

 

 

Type Q detector loop.

Outline of sawcut shown.

 

 

 

Magnetic detector

 

 

 

Detector handhole

 

 

 

 

Microwave or video detection zone

RSP ES-1C DATED OCTOBER 5, 2007 SUPERCEDES STANDARD PLAN ES-1C

DATED MAY 1, 2006 - PAGE 402 OF THE STANDARD PLANS BOOK DATED MAY 2006.

October 5, 2007

External conductor

Conductor or bus

Tie point

Contactor coil

Contactor, Contact NO

Terminal blocks

Contactor, Contact NC

Enclosure bond

 

Grounding electrode

 

Circuit breaker

 

Receptacle

06 Ker 46 6.8/19.8 226 244
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Jeffery G. McRae

E14512

ELECTRICAL

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

ELECTRICAL SYSTEMS

(SERVICE EQUIPMENT NOTES

TYPE   SERIES)

NO SCALE

I I I

13.

 

 

 

 

 

 

 

 

 

 

14.

 

 

 

15.

 

 

  

16.

 

 

17.

 

 

 

18.

 

 

 

19.

 

 

 

20.

 

 

 

 

21.

REGISTERED ELECTRICAL ENGINEER

Service equipment enclosure and metering equipment shall meet the

 

Service equipment enclosures shall be factory wired and conform to

NEMA standards.

 

Dimensions of service equipment enclosures shall meet the requirements

of the service utility.

 

have a continuous stainless steel or aluminum piano hinge. The panel in

 

The exterior door shall have provisions for padlocking. The padlock

hole shall be a minimum diameter of �".

 

Enclosures housing transformers of more than one kVA shall have effective

stainless steel No. 304, with a No. 10 size mesh. Framed screen shall be

secured with at least four bolts.

 

Fasteners on the exterior of the enclosure shall be vandal-resistant and

 

Landing lugs for incoming service conductors shall be compatible with

either copper or aluminum conductors sized to suit the conductors shown

on the plan. Landing lugs shall be copper or tin-plated aluminum. Neutral

bus shall be rated for 125 A and be suitable for copper or aluminum

conductors unless otherwise specified. The terminal shall include but not

be limited to:

 

  a) Incoming terminals (landing lugs)

  b) Neutral lugs

  c) Solid neutral terminal strip

 
At least 6 standard single pole circuit breaker spaces,  �" nominal, shall

be provided for branch circuits. Circuit breaker interiors shall be copper.

 

Control wiring shall be 600 V, 14 stranded machine tool wire. Where subject

to flexing, 19 strand wire shall be used.

 

Main bus shall be rated for 125 A and shall be tin-plated copper.

 

A plastic laminated wiring diagram shall be provided with brass mounting

 

 

  

front of the breakers shall be secured with a latch or captive screws.

No live parts shall be mounted on the dead front panel.

1.

 

  

 

 

2.

 

 

3.

 

 

4.

 

 

 
 

 

5.

 

 

6.

 

 

 

 

7.

 

 

 

8.

 

 

 

 

 

 

 

 

 

 

 
9.

 

 

 

10.

 

 

11.

 

12.

 

 

 

  

screened ventilation louver of not less than 50 square inches. Screen shall be

washers shall be stainless steel.

shall not be removable from the exterior. Exterior screws, nuts, bolts and

Interiors of enclosure shall accept plug-in or cable-in/cable-out circuit

breakers.

eyelets and attached to the inside of the enclosure and the wiring diagram

shall be affixed to the interior with a UL or ETL approved method.

An engraved phenolic nameplate on the dead front panel indicating the

function of each circuit or device shall be installed with

stainless steel rivets or stainless steel screws:

 

  a) Adjacent to the breaker or device with character size a minimum

    of �".

 

    voltage level and number of phases with character size a minimum

    of �".

 

The plan shows the approximate location of devices within the

enclosure. Components may be rearranged, however, the "working"

clearances within the service equipment enclosure shall be maintained.

 

In unpaved areas a raised portland cement concrete pad 2’-0" x 4" x width

of foundation shall be constructed in front of new service equipment

enclosure installation. Pad shall be set to elevation of foundation.

 

Foundation shall extend 2" minimum beyond edge of service equipment

enclosure.

 

Internal bus, where shown, is typical only. Alternative design of

proposed service equipment enclosure shall be submitted to the Engineer

for approval.

 

Plug-in circuit breakers may be mounted in the vertical or horizontal

position. Cable-in/cable-out circuit breakers shall be mounted in the

vertical position.

 

Type ˛˛˛-AF and Type ˛˛˛-BF service equipment enclosures shall have the

meter viewing windows located on the front side of the service equipment

enclosures.

 

similarly constructed as Type ˛˛˛-AF and Type ˛˛˛-BF respectively,

except the meter viewing windows shall be located on the back side of

the service equipment enclosures.

 

Minimum clearance shall be required for front and back of service

equipment enclosure per National Electrical Code, Article 110.26,

"Spaces About Electric Equipment (600 Volts, Nominal, or Less)."

 

  b) At the top of the exterior door panel indicating State system number,

The dead front panels on Type ˛˛˛  service equipment enclosures shall

NOTES-TYPE ˛˛˛  SERVICE EQUIPMENT ENCLOSURES: 6-30-08

To accompany plans dated

7-10-07
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requirements of the service utility. The meter area shall have a

sealable, lockable, weathertight cover that can be removed without

the use of tools.

Type ˛˛˛-AR and Type ˛˛˛-BR service equipment enclosures shall be

REVISED STANDARD PLAN RSP ES-2C

RSP ES-2C DATED OCTOBER 5, 2007 SUPERCEDES STANDARD PLAN ES-2C

DATED MAY 1, 2006 - PAGE 405 OF THE STANDARD PLANS BOOK DATED MAY 2006.

October 5, 2007
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1

2

20
22 5

23

21

3 4

9

AutoAuto

TestTest

N

N

N

N

N

}

}

{ lighting

M

24

Space (metered)

Space (metered)

Load

conduit

area

location

Line

See Note 16

Ground clamp

.

.
.

.

.
.

.

.
.

.

.
.
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.
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See Note 16
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Ground clamp

120 V Signals

120 V IISNS

5

N

25

Front

2
"

26

120 V TDC

120 V Ramp metering

240 V

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

120/240 V SERVICE WIRING DIAGRAM (TYPICAL)

SERVICE EQUIPMENT ENCLOSURE

ENCLOSURE FOUNDATION DETAILS

FRONT VIEW SIDE VIEW

240 V Sign 

illumination

Service

conduit

Note 3
Note 3

Grounding 

electrode

4" - 90^ bend

Grounding 

electrode

Grounding electrode

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

ELECTRICAL SYSTEMS

(SERVICE EQUIPMENT AND

TYPICAL WIRING DIAGRAM,

TYPE III-B SERIES)
NO SCALE

the service utility

120/240 V, 3-wire by 

120 V Flashing beacons

120 V Irrigation

18

1713 19

11

12

14

15

16

10

1
’
-
�
"

2
’
-
0
"

Grounding

bushing

}

}

}

}

TYPE ˛˛˛-B SERVICE EQUIPMENT

BASE FOR TYPE ˛˛˛-B

1’-2�"

No.

Exp.

R
E

G
I

S
T

E
R

E

D
 

P
R O F ESS I O N

A
L

 
E

N
G

I
N

E
E

R

S

T
A

T
E  OF  CAL IFOR N

I
A

Jeffery G. McRae

E14512

ELECTRICAL

REGISTERED ELECTRICAL ENGINEER

�" ` Min x 18" Galv 

Single-phase,

NOTES: (FOR SERVICE EQUIPMENT ENCLOSURE)

Voltage ratings of service equipment shall conform

to the service voltages indicated on the plans.

 

Unless otherwise indicated on the plans, service

equipment items shall be provided for each service

equipment enclosure as shown.

 

Connect to remote test switch mounted on lighting

standards, sign post or structure when required.

 

Items No.  1 and  6 shall be isolated from the

service equipment enclosure.

 

Meter sockets shall be 5 clip type.

 

The landing lug shall be suitable for multiple

conductors.

 

Type ˇ photoelectric control shall be used unless

otherwise indicated on the plans.

 

 

1.

 

 

2.

 

 

 

3.

 

 

4.

 

 

5.

 

6.

 

 

7.

 

 

 

Landing lug

Meter socket and support

1

2

3

4

5

6

7

8

9

10

12

13

14

15

16

17

18

19

20

21

22

23

Irrigation

Signals

ITEM

No.
COMPONENT NAME PLATE DESCRIPTION

Neutral lug

24 IISNS

25

Sign Illumination

Sign Illumination Control

Flashing Beacon

Main Breaker

Ramp Metering

Sign Illumination Test Switch

26 Telephone Demarcation Cabinet

Test bypass facility

Sign Illumination

15 A, 1P, Test switch

100 A, 240 V, 2P, CB

15 A, 1P, Test switch

15 A, 120 V, 1P, CB

15 A, 120 V, 1P, CB

30 A, 240 V, 2P, CB

30 A, 240 V, 2P, CB

50 A, 120 V, 1P, CB

30 A, 120 V, 1P, CB

20 A, 120 V, 1P, CB

15 A, 120 V, 1P, CB

15 A, 120 V, 1P, CB

20 A, 120 V, IP, CB

30 A, 2PNO Contactor

60 A, 2PNO Contactor

30 A, 2PNO Contactor

Lighting

Lighting Control

Lighting Test Switch

Lighting

(Note 6)

Neutral bus

Grounding electrode

IISNS

11

Photoelectric unit (Note 7)

Photoelectric unit (Note 7)

TYPE ˛˛˛-B SERVICE (120/240 V)  EQUIPMENT LEGEND

Terminal blocks

Ground bus

anchor bolts

(4 required)

Service

conduit
Load

conduit

Load

conduit

WITH PROVISIONS FOR ONE 100 A METER (TYPICAL)

TYPE ˛˛˛-BF SERVICE EQUIPMENT ENCLOSURE

Meter socket

Utility areaLatch

Padlock hasps

Latch

FRONT VIEW SIDE VIEW

Continuous piano

hinged doors

Continuous

piano hinge

Service section

with dead front

panel with Continuous

piano hinge

Continuous

piano hinge

Removable dead

front panel

Load side

pull area

Landing lugs

Nameplate

ultraviolet-resistant

surface plastic window

�" thick polycarbonate

Reading cover,

6

7

8

NB GB

Main bonding jumper

Ground bus

secured to service

equipment enclosure

REVISED STANDARD PLAN RSP ES-2E

To accompany plans dated
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on Revised Standard

Plan RSP ES-2C

6-30-08

RSP ES-2E DATED OCTOBER 5, 2007 SUPERCEDES STANDARD PLAN ES-2E

DATED MAY 1, 2006 - PAGE 407 OF THE STANDARD PLANS BOOK DATED MAY 2006.

October 5, 2007

06 Ker 46 6.8/19.8 228 244

3-8-10



DIST COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

NO.

TOTAL

SHEETS

PLANS APPROVAL DATE
No.

Exp.
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E

N
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I
N
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R
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TE OF  CAL IFORN
IA

The State of California or its officers or

agents shall not be responsible for the accuracy

sheet.

or completeness of electronic copies of this plan

LOOP INSTALLATION PROCEDURE

A A

B B

EP

Direction

of

travel

EP

C C

A A Laneline

EP EP

Laneline

A A

A A

S
F

S

F

S

F

111 222 33 4

�" Min

SECTION B-BSECTION A-A SECTION C-C

TYPICAL LOOP CONNECTIONS

WINDING DETAILS

TYPE 1A

INSTALLATION

TYPE 2A

INSTALLATION

TYPE 3A

INSTALLATION

TYPE 4A

INSTALLATION

SAWCUT DETAILS

(Dashed lines represent the pull box)

SLOT DETAILS - TYPE 1 AND TYPE 2 LOOP CONDUCTOR

1A thru 4A = 1 Type A loop configuration in each lane.

1B thru 4B = 1 Type B loop configuration in each lane.

1C = 1 Type C loop configuration entering lanes as required.

1D thru 4D = 1 Type D loop configuration in each lane.

1E thru 4E = 1 Type E loop configuration in each lane.

1Q thru 4Q = 1 Type Q loop configuration in each lane.

(Use Type A, B, C, D, E or Q loop detector configurations only

when specified or shown on plans)

1.

2.

3.

4.

5.

6.

 

 

LOOP

2

LOOP

1

F

S

LOOP

1

LOOP

3

LOOP

2

LOOP

4

LOOP

3

LOOP

2

LOOP

1

Pull boxPull boxPull boxPull box

(Type A loop detector configurations illustrated)

See Notes 6 and 7

Splice

1.

 

2.

 

3.

 

 

 

4.

 

5.

 

 

6.

 

 

7.

 

 

 

8.

 

 

 

9.

 

10.

 

 

11.

 

 

 

12.

 

 

13.

 

14.

 

15.

 

 

16.

 

 

17.

 

 

18.

 

 

 

 

 

NO SCALE

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

ELECTRICAL SYSTEMS

(DETECTORS)

ELECTRICAL

Loops shall be centered in lanes.

 

Saw slots in pavement for loop conductors as shown in details.

 

Distance between side of loop and a lead-in saw cut from adjacent

detectors shall be 2’-0" minimum. Distance between lead-in saw cuts

shall be 6" minimum.

 

Bottom of saw slot shall be smooth with no sharp edges.

 

Slots shall be washed until clean, blown out and thoroughly dried

before installing loop conductors.

 

Adjacent loops on the same sensor unit channel shall be wound in

opposite directions.

 

Identify and tag loop circuit pairs in the pull box

with loop number, start (S) and finish (F) of conductor.

Identify and tag lead-in-cable with sensor number and phase.

 

Install loop conductor in slot using a �" to �" thick wood paddle.

Hold loop conductors with wood paddles (at the bottom of the sawed slot)

during sealant placement.

 

No more than 2 twisted pairs shall be installed in one sawed slot.

 

Allow additional 5’-0" of slack length of conductor for the lead-in run 

to pull box.

 

The additional length of each conductor for each loop shall be twisted

together into a pair (6 turns per 3’-4" minimum) before being placed

in the slot and conduit leading to pull box.

 

Test each loop circuit for continuity, circuit resistance and insulation

resistance at the pull box before filling slots.

 

Fill slots as shown in details.

 

Splice loop conductors to lead-in-cable. Splices shall be soldered.

 

End of lead-in-cable and Type 2 loop conductor shall be waterproofed prior

to installing in conduit to prevent moisture from entering the cable.

 

Lead-in-cable shall not be spliced between the pull box and

the controller cabinet terminals.

 

Test each loop circuit for continuity, circuit resistance and insulation

resistance at the controller cabinet location.

 

Where loop conductors are not to be spliced to a lead-in-cable, the

ends of the conductors shall be taped and waterproofed with electrical

insulating coating.
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REGISTERED ELECTRICAL ENGINEER

Jeffery G. McRae

E14512
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Loop sealant

2nd loop (twisted)

3 turns loop

conductors (unless

otherwise specified)

Loop conductors

(twisted) 1st loop (twisted)

See Note 9
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LIVE LOADING:  HL93 W/"LOW-BOY";

              PERMIT DESIGN VEHICLE

LOAD & RESISTANCE

FACTOR DESIGN

STRUCTURES DESIGN GENERAL PLAN SHEET (ENGLISH) (REV.07-24-06)
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NOTE:

THE CONTRACTOR SHALL VERIFY ALL

CONTROLLING FIELD DIMENSIONS

BEFORE ORDERING OR FABRICATING

ANY MATERIAL.

Phil Silva Phil Silva

Indicates bridge removal.

Indicates existing.

LEGEND

NOTES

TYPICAL SECTION

1" = 10’

Profile

Grade

10’ 12’ 12’ 5’ 1’- 5�"1’- 5�" 1’- 5�"1’- 5�" 5’ 12’ 12’ 10’

Profile

Grade

41’-11�"

31’ 31’

41’-11�"

F

l

o

w

l

i

n

e

1’- 6"

1’- 6"

CIP/PS

Slab Typ

5
5 5

Stage 2 Construction

Stage 1 Traffic Stage 1 Construction

Stage 2 Traffic

5
’

PLAN

2 3

1 3

4

4

1
2
’

1
2

’
1

0
’

Elev 862.71

Elev 862.87

840 841

1
0
’

1
2

’
1

2
’

5
’

Elev 862.75

Elev 862.91

To Lost Hills

To Annette

6

6

6

66

4

Steel Sheet Pile

Check Dam to

remain in place

4

PROFILE GRADE

No Scale

833+75.00 PI

Elev 865.01

7-15-08

61617

    8-6-08    

-2.0% -2.0%

50-0506R/L

B
i
t
t
e
r
w

a
t
e
r

C
r
e
e
k

Indicates new construction.

1" = 15’

Skew (Typ)

18^00’00"

Assumed bottom of channel

BB EB

Approx OG

ELEVATION

1" = 15’

841

Abut 1

840

EBBB

Abut 2

11-12-08

Datum Elev 830.00

1-14-09

� Rte 46

"WB Line" "EB Line"

"WB Line"

"EB Line"

6

6

1

EB Sta 840+76.51

31’-0" Lt � Rte 46

EB Sta 840+88.08

31’-0" Rt � Rte 46

31’-0" Lt � Rte 46

BB Sta 840+25.68

BB Sta 840+37.25

31’-0" Rt � Rte 46

R/C = -0.3234 %

837+25.00 EVC

Elev 863.88 844+50.00 BVC

Elev 861.54

HWM

Rachel Washington

Richard Melko

Richard Melko

Paul Mak

Paul Mak

Paul Mak
15.88

15 4-22-09

50’-10" Meas along "WB" Line

 Left Bridge

50’-10" Meas along "EB" Line

Right Bridge

BITTERWATER CREEK BRIDGE (REPLACE)

RICHARD MELKO

                         QUANTITIES 

STRUCTURE BACKFILL (BRIDGE)

BRIDGE REMOVAL

STRUCTURE EXCAVATION (BRIDGE)

FURNISH PILES (STEEL HP 14X89)

DRIVE PILES (STEEL HP 14X89)

STRUCTURAL CONCRETE (BRIDGE FOOTING)

STRUCTURAL CONCRETE (BRIDGE)

BAR REINFORCING STEEL (BRIDGE)

CONCRETE BARRIER (TYPE 736)

1

 

2

 

3

 

4

 

5

 

6

 

7

 

8

7 8 78

 4-29-09

5

05-05-09

� Rte 46   S89^23’22"E

1.5:1

1.5:1

1.5:1

1.5:1

1.5:1
1.5:1

For General Notes, Index to Plans, and Pile Data Table, see "Index to Plans" sheet

05-13-09

6-30-11

06-30-09

Paint "Bridge No.  50-0506L".

 

Paint "Bridge No.  50-0506R".

 

Paint "Bitterwater Creek Bridge".

 

MBGR see "Road Plans".

 

Concrete Barrier Type 736.

 

Rock Slope Protection, see Road Plans.

 

2-2" ` Conduit for future utilities. Cap ends of pipe.

 

1-3" ` Conduit for future utilities. Cap ends of pipe.

Fritz Hoffman

Existing Bridge (No. 50-437)

Double 10’-0" x 8’-0" RCB

to be removed

Existing Bridge (No. 50-437)

Double 10’-0" x 8’-0" RCB

to be removed

10-08-09

10-08-09

PRESTRESSING CAST-IN-PLACE CONCRETE

Sirisha Nelapatla Tina Chen

LUMP SUM

1,380   CY

1,150   CY

3,259   LF

68      EA

LUMP SUM

120     CY

545     CY

113,100 LB

172     LF

325     LF

JOINT SEAL (MR =�")

06 Ker 46 6.8/19.8 230 244

3-8-10
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50-0506R/L BITTERWATER CREEK BRIDGE (REPLACE)

12-16-08 1-14-09

INDEX TO PLANS

DESIGN:

SEISMIC DESIGN:

Caltrans Seismic Design Criteria (SDC), Version 1.4 Dated June 2006.

DEAD LOAD:

Includes 35 psf for future wearing surface.

AASHTO LRFD Bridge Design Specifications, Fourth Edition with the

2005 and 2006 Interims and the California Amendments v.06.01;

except that geotechnical design of deep foundations, earth retaining

systems, bridge (incl. barrier and railing details taken from Standard

Plans March 2006 and earlier versions, Standard Bridge Details XS

Sheets, and abutments are designed using Bridge Design Specifications

(’96 AASHTO w/Revisions by Caltrans).

LIVE LOAD:

HL-93 with "Lowboy" and Permit Design Vehicle.

SEISMIC LOADING:

CONCRETE:
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STANDARD PLANS DATED MAY 2006

STANDARD PLAN SHEET NO.

DETAIL NO.

INDEX TO PLANS

NO SCALE

ACCELERATION RESPONSE SPECTRUM

0 .5 1.5 2.5 3.51 2 3 4

0
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Period  (sec)
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(
g

)

Location
Nominal Resistance

Left Bridge

Abutment 1

Abutment 2

Notes:

Pile Type

Compression Tension

Right Bridge

Abutment 1

Abutment 2

Steel H-Pile HP 14x89

Steel H-Pile HP 14x89

Steel H-Pile HP 14x89

Steel H-Pile HP 14x89

260

260

260

0

260 0

0

0

Design Tip

Elevation (ft)

795

795

795

795

795

795

795

795

Specified Tip

Elevation (ft)

260

260

260

260

Nominal Driving

Resistance (kips)

PILE DATA TABLE

2

GENERAL PLAN

INDEX TO PLANS

DECK CONTOURS

FOUNDATION PLAN

ABUTMENT LAYOUT LEFT BRIDGE

ABUTMENT LAYOUT RIGHT BRIDGE

ABUTMENT DETAILS NO. 1

TYPICAL SECTION

PRESTRESSING LAYOUT

LOG OF TEST BORINGS NO. 1 OF 6

LOG OF TEST BORINGS NO. 2 OF 6

LOG OF TEST BORINGS NO. 3 OF 6

LOG OF TEST BORINGS NO. 4 OF 6

LOG OF TEST BORINGS NO. 5 OF 6

LOG OF TEST BORINGS NO. 6 OF 6

 1.

 2.

 3.

 4.

 5.

 6.

 7.

 8.

 9.

10.

11.

12.

13.

14.

15.

Rachel Washington

Paul Mak

Paul Mak

Paul Mak 15.88

 4-22-09 15

Soil profile type D

Magnitude group (8.0¨ 0.25)

Peak Rock Acceleration 0.4g (except as shown on

Concrete Strength and Type Limits Diagram)

 4-29-09

A10A

A10B

A10C

A10D

A62C

 

B0-1

B0-3

B0-5

B0-13

B6-21

B8-5

B11-56

B14-3

ACRONYMS AND ABBREVIATIONS (SHEET 1 OF 2)

ACRONYMS AND ABBREVIATIONS (SHEET 2 OF 2)

SYMBOLS (SHEET 1 OF 2)

SYMBOLS (SHEET 2 OF 2)

LIMITS OF PAYMENT FOR EXCAVATION AND

BACKFILL-BRIDGE

BRIDGE DETAILS

BRIDGE DETAILS

BRIDGE DETAILS

BRIDGE DETAILS

JOINT SEALS (MAXIMUM MOVEMENT RATING=2")

CAST-IN-PLACE PRESTRESSED GIRDER DETAILS

CONCRETE BARRIER TYPE 736

COMMUNICATION AND SPRINKLER CONTROL CONDUITS

(CONDUIT LESS THAN 4")

Design Tip Elevations for abutments are controlled by compression.

fy = 60 ksi

f’c = 4 ksi (unless otherwise noted)

n = 7

See Prestressing Notes on "Prestressing Layout" sheet.

 5-05-09

GENERAL NOTES

LOAD AND RESISTANCE FACTOR DESIGN

 5-13-09

6-30-11

 6-30-09

RSP

10-08-09

10-08-09

06 Ker 46 6.8/19.8 231 244

3-8-10



PLAN

1" = 10’

NO SCALE

Contour interval = 0.05’.

 

Indicates 10’ intervals along the station line.

 

Contours do not include camber.

Notes:
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DECK CONTOURS

CONCRETE STRENGTH AND TYPE LIMITS

� Brg

A

b

u

t

 

1

Edge of Deck35’-5�" 6’-5�"31’-0’
840+00

8

4

1

+

0
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o
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31’-0’ 6’-5�"35’-5�" BB

EB

"EB Line"

"

W

B
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E

B

Edge of Deck

861.5

862

862.5

861.5

862

861.5
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862

862.5

861.5

� Brg
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u

t

 

1

Edge of Deck

B

B

1-26-09 3 15

15.88Rachel Washington

Paul Mak

Paul Mak

Paul Mak

� Brg
Abut 2

�

 

B

r

g

Abut 2

 4-22-09

Structural Concrete, Bridge

 

Structural Concrete, Bridge Footing

 

Structural Concrete, Bridge (6 ksi @ 28 days)

 5-05-09

� Rte 46 S89^23’22"E

6-30-11

 6-30-09

10-08-09

10-08-09

06 Ker 46 6.8/19.8 232 244

3-8-10
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843842841840839838

S89^23’22"E

857 856

859

858

859

858

858

858

859

859

859

859

859

857

856

856

857

858

858

858

859

851

860855855860860

855 850 845 845 850 855

860

860

860

EP

EP

To Paso Robles

To Lost Hills

SURVEY CONTROL

N 2,415,558.98

E 5,982,092.01

Elev. = 858.27

�

�

Irrigation 

Valve

Telephone

Pole

Telephone

Pole

Unsurfaced

Road

Unsurfaced

Road

Dirt

DirtDirt

Dirt

Canal Top

C
a
n
a
l 
T
o
p

C
a
n
a
l
 T

o
p

C
a
n
a
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 T

o
p

Telephone

Conduit
Headwall

Headwall

Orchard

PistachioOrchard

Pistachio

FREQUENCY (YEARS)

FLOOD PLAIN DATA ARE BASED UPON INFORMATION AVAILABLE WHEN THE PLANS WERE PREPARED AND

ARE SHOWN TO MEET FEDERAL REQUIREMENTS.  THE ACCURACY OF SAID INFORMATION IS NOT WARRANTED

BY THE STATE AND INTERESTED OR AFFECTED PARTIES SHOULD MAKE THEIR OWN INVESTIGATIONS.

DRAINAGE AREA:             SQUARE MILES

DISCHARGE (CUBIC FEET PER SECOND)

HYDROLOGIC / HYDRAULIC DATA SUMMARY

WATER SURFACE ELEV.  (FEET)

DESIGN FLOOD BASE FLOOD

859 859

EP

EP

Utility

Box
Utility

Box

Barbed Wire FenceBarbed Wire Fence

Barbed Wire Fence

N 2,415,558.98

E 5,982,092.01

PRHV104 (SUHV225)

Elev.858.27

N 2,415,583.64

E 5,982,340.15

Elev.= 858.20

HPGN D CA 06 GF (PRHV1)

PRHV104 (SUHV225)

Fnd  1" IPSO-SIDEK-46

5.67 FT Rt.   "CL" Line Rte 46

Sta. 838+20.74

HPGN D CA 06 GF (PRHV1)

Fnd  Disk In Top Of Headwall

21.63 FT Lt.   "CL" Line Rte 46

Sta. 840+68.61

N 2,415,583.64

E 5,982,340.15

Elev. = 858.20

AC

Continental Telephone Company

Buried Cable (Abandoned) Per 

District Utility Map

Verison Fiber Optic

Per district Utility Map

Existing

Bridge

# 50-0437

PCC

1"=20’

NAVD88

NAD83 (1991.35)

Dist.Traverse Sheet

District

T.Zolnikova 04/2008

T.Gillett   04/2008

J.Pallares  04/2008

06

442521

Rocks

Overhead Cable

Steel Sheet Pile Check Dam

per As-Built

R
o
c
k
s R

o
c
k
s

Rocks Rocks

4
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"WB Line"

"EB Line"

841840
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Richard Melko
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Rachel Washington

Paul Mak
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15

BITTERWATER CREEK BRIDGE (REPLACE)

04-15-08

840.00’840.00’

841.50’841.50’

LEGEND
 
 
 
           Indicates bottom of footing elevation
 
 
 
 
           Indicates existing structure
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#8 @ 12"

SECTION A-A

5
"

c
l
r

�" = 1’-0"

1’-6" 3’-0" 1’-6"

3"

2
’
-
0
"

6
"

c
l
r

#8 @ 12"

3"

clr

3" ` Weep Hole tot 2

max spacing 15’-0"

2’-0"

#6 @ 12"

3" clr

Typ

3’-9"

4" ` Weep Hole

#4 @ 18" max

#4 @ 18"

#4 tot 3

#8  @ 6"

Expanded Polystyrene

same thickness as 

Bearing Pad

B0-13

13-1

B0-13

13-2

Expanded

Polystyrene

#4 @ 36" max

#4       @ 12"

#4  @ 12"

#4  @ 12"

#4 @ 18"

max

#4    @ 12"

BB or EB � Brg Abut

1’-3"

B6-21

   

1’-0" 2’-6"

"a"

WW LOL WW LOL

A

A

15’-0" max

4" ` Weep Hole
B0-3

3-1
3" ` Weep Hole tot 2

max spacing 15’-0"

3’-3�"

5’-6"

4 spaces @ 10’-0" = 40’-0"

1
8

’
-
0

"

T
y

p

6’-5�"

4 spaces @ 7’-1�" = 35’-7�"

"EB Line"

1’-6"

Typ

"EB Line"

4 spaces @ 8’-0" = 32’-0"2’-6"

B0-13

13-2

Note:

Abutment 1 Left Bridge

shown, Abutment 2 Left

Bridge similar.

�" = 1’-0"

ELEVATION

�" = 1’-0"

PLAN

�" = 1’-0"

LEGEND:

ABUTMENT LAYOUT  LEFT BRIDGE

5

3’-9"

3

1

.

.

.

. .

.
.

.

..

NOTE:

 

For additional details of drain

see, ‘Abutment Layout

Right Bridge" sheet

FG

1" x 10" x 12" Steel Reinforced

Elastomeric Bearing Pad tot 6

See "Bearing Pad Detail" on

"ABUTMENT DETAILS" sheet

Indicates vertical pile

 

Indicates batter pile

ABUTMENT 1 & 2 PILE LAYOUT

Note:

 

Not all piles shown

� Bearing

pads Typ

"EB Line"

1
4
’
-
0
"

3
’
-
0
"
 M

i
n

5’-0"

1
’
-
6
"

1

1

� Abut 1 & 2

� Abut 1 & 2

FG

Rachel Washington

Paul Mak

Paul Mak

Paul Mak 15.88

 4-30-09 15

3" Expanded

Polystyrene

Typ

35’-5�"

R R

� Brg

Note:

PLAN

B0-13

13-1

Level

Brg Pad

Galv Sheet Metal

SECTION R-R

BEARING PAD DETAIL

No Scale

Details typical at all bearing pads.

2
"

2"2"   

16"

12"

6" 6"

1
4

"

1
0

"5
"

5
"

3"3"

Elastomeric

Bearing Pad

Expanded Polystyrene

same thickness as

Bearing Pad

Edge of Galv

Sheet Metal

Galv Sheet Metal

(14 ga)

Coat top of Bearing Pad

with silicone grease prior

to placing sheet metal.

05-01-09  05-13-09

Steel HP 14 x 89 see,

"Steel Pile Anchor" detail

on "Abutment Details

No.1" sheet

6-30-11

06-30-09

Geocomposite Drain, see "Weep Hole And

Geocomposite Drain" detail on "Abutment

Layout Right Bridge" sheet

Joint Seal

(MR=1/2") RSP

10-08-09

10-08-09

06 Ker 46 6.8/19.8 234 244

3-8-10
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61617

The State of California or its officers or agents

shall not be responsible for the accuracy or

completeness of electronic copies of this plan sheet.

LEGEND:

4" ` Weep Hole
B0-3

3-1
3" ` Weep Hole tot 2

max spacing 15’-0"

�" = 1’-0"

PLAN

WW LOL

WW LOL

4’-0" 3’-6"

1
5
’
-
0
"

T
y
p

6" min
Typ

44’-1  "3
8

1-14-09

ABUTMENT LAYOUT RIGHT BRIDGE

BITTERWATER CREEK BRIDGE (REPLACE)

Abutment 1 Right Bridge shown,

Abutment 2 Right Bridge similar

except as noted.

 

For "Section A-A", see "Abutment

Layout Left Bridge" sheet.

1.

 

 

 

2.

15’-0" max

B0-13

13-2

Expanded

Polystyrene

�" = 1’-0"

3’-6�" 6’-11�"3 spaces @ 10’-6" = 31’-6"

�" = 1’-0"

ABUTMENT 2 PILE LAYOUT

1’-6"
Typ

6’-10�"
1’-6�"

5’-8�"2’-8�"

4’-8�"3’-8�"

�" = 1’-0"

ELEVATION

2’-6�"

4’-6�"

5’-10�"

5’-11�"3 spaces @ 10’-6" = 31’-6"

A

A

Notes:

6

Note:

 

Not all piles shown

1" x 10" x 12" Steel Reinforced

Elastomeric Bearing Pad tot 6

See "Bearing Pad Detail" on

"ABUTMENT DETAILS" sheet
RICHARD MELKO

Rachel Washington

Paul Mak

Paul Mak

Paul Mak 15.88

15

1
4

’
-
0

"

 4-28-09

ABUTMENT 1 PILE LAYOUT

� Bearing

pads Typ

3" Expanded

Polystyrene

"EB Line"

"EB Line"

"EB Line"

4 spaces @ 7’-6" = 30’-0"

4 spaces @ 8’-5" = 33’-8"

4 spaces @ 8’-5" = 33’-8"

Indicates vertical pile

 

Indicates batter pile

4 spaces @ 8’-5" = 33’-8"

4 spaces @ 8’-5" = 33’-8"

 4-29-09  4-30-09

WEEP HOLE AND GEOCOMPOSITE DRAIN

SECTION

DETAIL "B"

A

Filter Fabric

wrap around

Cement Treated   

Permeable Base

Level or sloped

toward wall

Bond to

Geocomposite  

Drain

Plastic Pipe

DETAIL "A"

SECTION A-A

min.

sheet

3"

3
"

-2%

See

Note B

See

Note A

Detail "B"

Geocomposite

Drain

Detail "A"

Finished

grade

Backface of

Abutment or

Retaining Wall

Plastic Pipe.

See Note B

Tee

Connection

Cap-typ.

See Note B

WALL

10 mil Polyethylene

3" Unslotted

4" ` drain

3" Slotted3
’
-
0
"

Bond 6" to wall.

Cut hole for 3" pipe

1’-0"

1
’
-
0
"

3
"
m

i
n
.

A

Notes: 

A.

B.

C.

4" ` drains at intermediate sag points and at 25’ max

center to center (9’ c-c for Type 3 and 9’-3" c-c for

Type 4 retaining walls).

For walls adjacent to sidewalks or curbs, provide

4" cast iron or asbestos cement pipe under the sidewalk

to discharge through curb face. 

Connect the low end of plastic pipe to the main outlet

pipe as apprlicable.

Geocomposite drain, cement treated permeable base, and

3"  slotted plastic pipe continuous behind retaining 

wall or abutment. Cap ends of pipe. Provide "Tee"

connection at each 4" ` drain.

Exposed wall drains shall be located 3"¨ above finished

grade.

05-01-09

� Abutment No.1 � Abutment No.2

� Abutment No.1

 05-05-09

"EB Line"

NO SCALE

6-30-11

06-30-09

10-08-09

10-08-09

06 Ker 46 6.8/19.8 235 244

3-8-10
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BITTERWATER CREEK BRIDGE (REPLACE)
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D
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N
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DATE

Richard Melko

61617

6-30-11

The State of California or its officers or agents

shall not be responsible for the accuracy or

completeness of electronic copies of this plan sheet.

ABUTMENT DETAILS No. 1

12" 3
6

"

#5 tot 4

1�" = 1’-0"

B0-13

13-2

B0-13

13-1

3" Expanded

Polystyrene

C C

DD

EXTERNAL SHEAR KEY

E

E

9’-0"

#9   tot 5

Construction

Joint

(see Note 2)

1" Expanded

Polystyrene

Left Bridge shown,

Right Bridge similar.

#6  &  (see Note 3)

3
8
"

3
8
"

60^

3
"

ELEVATION

PLAN

(100 Ton Pile)

STEEL PILE ANCHOR

#8      tot 5

(Epoxy coated)

Bottom of

footing

5
"

5
"

2" ` holes

tot 5

DESIGN CAPACITY:

     Tension = 100 Ton

               (Nominal axial reistance)

END DIAPHRAGM

�" = 1’-0"

Main reinf

6’-0"

#6 tot 4

#5 tot 4

#5      @ 6"

#6      tot 4
#6      tot 2

   

B8-5

1
8
"
¨

#5          @ 6"

1.

 

 

 

2.

 

 

3.

Construction paper to cover complete

surface between back face of shear

key and backwall.

 

Mandatory Construction Joint.  Apply

Bond Breaker to smoothened surface.

 

To be galvanized after fabrication.

Notes:

1" = 1’-0"

2’-0"

SECTION C-C

Wingwall

reinf

Abut reinf
Const Joint

w/15lb paper

(see note 1)

#5       @ 9"

1" = 1’-0"

9’-0"

#9  tot 5

8’-0"

SECTION D-D

#4 abut reinf

#5    @ 9"

#6  tot 1

Wingwall reinf

#6  tot 4

�" = 1’-0"

3
’
-
0
"

B0-1

� Brg Abut

   

B

B

Concrete Barrier

not shown

WINGWALL ELEVATION

4 equal

spaces

Shear Key

6" 6"

#6  tot 1
#6 tot 4

(see  note 3)

Backwall

(see  Note 3)

�" = 1’-0"

SECTION E-E

Const Joint

with 15lb const

paper

(see Note 1)

Construction

Joint

(See Note 2)

1
1
"

�" = 1’-0"

SECTION B-B

#9 tot 2

#4 tot 2

1
’-4

"

B0-1

   

   

WW LOL

#5      @ 8"

7

#5 tot 5

#6  tot 3

#5

(4 each side, tot 8)

15

Rachel Washington

Paul Mak

Paul Mak

Paul Mak

� Brg

Abut

#6  tot 4

#6  tot 1

#5 (4 each side, tot 8)

8’-0"

Concrete Barrier

Type 736A

B11-56

1
4
’
-
0
"FG

9’-0"

tot 5#9   

Not all reinforcement shown

� Brg

Abut

Abut reinforcement

#6 tot 3

#5 (3 each side, tot 6)

15.88

05-01-09 01-22-09 06-30-09

10-08-09

10-08-09

06 Ker 46 6.8/19.8 236 244

3-8-10



 
CALIFORNIA

STATE OF

DEPARTMENT OF TRANSPORTATION

50-0506lFILE =>

T
I
M

E
 P

L
O

T
T

E
D

 =
>

D
A

T
E

 P
L

O
T

T
E

D
 =

>
0

7
:
5

6
1

1
-
M

A
U

S
E

R
N

A
M

E
 =

>
t
r
l
e
n

SHEET OF

BRIDGE NO.

POST MILE

DISREGARD PRINTS BEARING

EARLIER REVISION DATES

CU

EA

DESIGN

DETAILS

QUANTITIES

BY

BY

BY

CHECKED

ORIGINAL SCALE IN INCHES

FOR REDUCED PLANS
0 1 2 3

                                

CHECKED

CHECKED

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  CAL IFORN
IA

REGISTERED CIVIL ENGINEER

NoTOTAL PROJECT SHEETS

POST MILES

REVISION DATES

DIVISION OF ENGINEERING SERVICES

STRUCTURE DESIGN

DESIGN BRANCH

DATE

STRUCTURES DESIGN DETAIL SHEET (ENGLISH) (REV. 10/25/05)

6Phil Silva

Richard Melko

06

442521

50-0506R/L BITTERWATER CREEK BRIDGE (REPLACE)

61617

TYPICAL SECTION

�" = 1’-0"

1’- 6"

PART TYPICAL SECTION

41’-11�"

34’-0" 5’-0"

Profile

Grade

-2.0%

1’-5�" 1’-5�"

The State of California or its officers or agents

shall not be responsible for the accuracy or

completeness of electronic copies of this plan sheet.

1’-0" 6"

1’-0"

#4    @ 12"

3�"

2" clr

1�" clr

#5 cont

3’-2" 3’-2"

12-16-08

Note:

Left bridge shown, Right bridge similar.

   

B11-56

19 spaces @ 1’-10�" = 35’-7�" (P/S Duct Spacing)

   

B11-56

1�" = 1’-0"

6"

#4 Typ #5 Typ

#5 cont @ 1’-0"

staggered

Drip Groove

TYPICAL SECTION

1-14-09

1’-0" 6"

1’-0"

#4 cont @ 1’-0"

staggered

8

RICHARD MELKO

Rachel Washington

Paul Mak

Paul Mak

Paul Mak

#6 Typ

#6 @ tendon, Typ

15.88

15 4-28-09

#6 cont

#6 cont

 4-29-09

   

B14-3
Concrete Barrier

Type 736 Typ

2-2" ` & 1-3" `

Conduit for future

utilities, capped ends

(outside barrier only) Typ

6-30-11

 6-30-09

10-08-09

10-08-09

06 Ker 46 6.8/19.8 237 244

3-8-10
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6Phil Silva

Richard Melko

06

442521

50-0506R/L BITTERWATER CREEK BRIDGE (REPLACE)

61617

The State of California or its officers or agents

shall not be responsible for the accuracy or

completeness of electronic copies of this plan sheet.

1-26-09

NO SCALE

NO SCALE

CAMBER DIAGRAM

�
 
A

b
u
t
 
1

�
 
A

b
u
t
 
2

�
 
S

p
a
n

�
 
S

p
a
n

�
 
S

p
a
n

Does not include allowance for falsework settlement.

Cable path is a parabolic curve

between points shown.

Point of no movement

1
2

"

PRESTRESSING LAYOUT

PRESTRESSING PATH

jack
P

 

Anchor Set

 

 

 

 

 

 

c

ci

PRESTRESSING NOTES

270 KSI Low Relaxation Strand:

=   �"

Total Number of P/S ducts =   20

f’   =  3.5 ksi @ time of stressing

Single end stressing shall be performed.

Contractor shall submit elongation calculations

based on initial stress at X = 0.8792 times jacking stress.

Friction Curve coefficient ˆ = 15 x 10 ˜ (1/rad)

Friction wobble coefficient K = 2.0 x 10   (1/ft)4

9

Distribution of prestress force (Pjack) between

tendons shall not exceed the ratio of 3:2.

Maximum final force variation between tendons

shall not exceed 115 kip.

Concrete: f’   =  6 ksi @ 28 days

� Abut 1 � Abut 2

RICHARD MELKO

Rachel Washington

Paul Mak

Paul Mak

Paul Mak 15.88

154-30-09

9
-
5
/
8
"

9
-
5
/
8
"

�
"

�
"

1
-
1
/
8
"

 5-05-09

6-30-11

 6-30-09

= 13,000

 9-22-09

10-08-09

10-08-09

06 Ker 46 6.8/19.8 238 244

3-8-10
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DESIGN BRANCH

OGS CIVIL LOG OF TEST BORINGS SHEET 
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FOR REDUCED PLANS
0 1 2 3

GEOTECHNICAL SERVICESENGINEERING SERVICES

DRAWN BY:

CHECKED BY:

FUNCTIONAL SUPERVISOR

NAME:

ORIGINAL SCALE IN INCHES

DIVISION OF ENGINEERING SERVICES

STRUCTURE DESIGN

06

FILE => 50-0506l

442521

FIELD INVESTIGATION BY:

This LOTB sheet was prepared in accordance with 

the Caltrans Soil & Rock Logging, Classification, 

& Presentation Manual (June 2007).

DIST COUNTY ROUTE
SHEET TOTAL

PLANS APPROVAL DATE

NoTOTAL PROJECT SHEETS

POST MILES

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

PROFILE

HOR. 1"=10’

VER. 1"=10’

S

T
A

T
E  OF  CALI F O R N

IA

Exp.

No.

CERTIFIED

ENGINEERING

GEOLOGIST

 Paredes-mejia 

1-31-10 

     Luis M    

  2329  

R
E

G
I

T
S

E

D

E
R

R O F E S SI

P

O N A

G

L

O
L

O
G

I
S

T
 

E

CERTIFIED ENGINEERING GEOLOGIST DATE

7.3/19.8

W. Tang  03/09

839+50

770

780

790

800

810

820

830

840

850

860

10 1.4

32 1.4

28 1.4

22 1.4

52 1.4

44 1.4

35 1.4

18 1.4

49 1.4

39 1.4

44 1.4

65 1.4

49 1.4

43 1.4

26 1.4

95 1.4

770

780

790

800

810

820

830

840

850

Terminated at Elev 771’

5-6-08

BENCH MARK

N 2,415,558.98

E 5,982,092.01

Elev = 858.27’

PRHV104 (SUHV225)

Fnd  1" IPSO-SIDEK-46

Sta 838+20.74

03-24-09

50/3" 1.4

50-0506

04-02-09

860

i
ER =82%

4.7

4.7 4.7

4.7 4.7

R-08-001 R-08-002

R-08-003 R-08-004

C/L Rte 46

04-24-09

Luis Paredes-Mejia

Notes:

To Annette

"WB Line"

840 841

C
r
e
e
k

B
i
t
t
e
r
w

a
t
e
r

"EB Line"

To Lost Hills

S 89^23’21.93" E 842839

PLAN

1" = 40’

5.67 Ft Rt "CL" Line Rte 46

PA

PA

PI

CR

PA

PA

PA

PA

PA

PA

PA

PA

PA

PA

PA

PI

PI

PI

PI

PI

PI

PI

D. Brittsan M. Kiesse

R-08-001

SILT with SAND (ML); medium dense; yellowish brown; moist; some fine sand; mostly medium plasticity fines.

Poorly graded SAND with SILT (SP-SM); dense; yellowish brown; moist; few fine, subrounded gravel; mostly coarse sand.

SILTY SAND (SM); dense; yellowish brown; moist; mostly fine sand; little nonplastic fines.

SILT with SAND (ML); medium dense; yellowish brown; moist; little fine sand; mostly low plasticity fines; few thin pockets of medium to fine sand.

SANDY SILT (ML); dense; yellowish brown; dry; some coarse sand; mostly medium plasticity fines; weak cementation.

Well-graded SAND with GRAVEL (SW); very dense; dark yellowish brown; moist; little coarse to fine, subangular to subrounded gravel, Max. 1.0" Dia; mostly coarse to

fine sand; trace nonplastic fines.

SILTY SAND with GRAVEL (SM); yellowish brown; moist; little fine, subangular to subrounded gravel; mostly medium to fine sand; some low plasticity fines; 

gravel consists of hard volcanic rocks.

Well-graded SAND with GRAVEL (SW); dense; yellowish brown; moist; little coarse to fine, subangular to subrounded gravel, Max 1.0". Dia; mostly coarse to fine sand; 

trace nonplastic fines; gravel consists of chert and volcanic rocks.

Well-graded SAND with SILT and GRAVEL (SW-SM); dense; yellowish brown; moist; some coarse to fine, subangular to subrounded gravel, max. 1 in. dia; mostly

coarse to fine sand; little nonplastic fines.

Well-graded SAND (SW); medium dense; yellowish brown; moist; few fine, subrounded gravel, Max 0.5" Dia; mostly coarse to fine sand.

SANDY SILT (ML); dense; yellowish brown; moist; trace fine, subrounded gravel, Max 0.5" Dia; some fine sand; mostly low plasticity fines.

SILTY SAND (SM/SM); very dense; yellowish brown; moist; few fine, subrounded gravel, Max 0.5" Dia; mostly medium to fine sand; localized cementation by calcium

carbonate, veinlets of calcium carbonate.

SANDY SILT (ML); dense; light brown; moist; few fine, subrounded gravel, Max 0.75" Dia; some fine sand; mostly low plasticity fines.

SILTY SAND (SM); medium dense; yellowish brown; moist; mostly medium to fine sand; some low plasticity fines.

Well-graded SAND with SILT and GRAVEL (SW-SM); very dense; very pale brown; moist; fine, subrounded gravel, Max 0.75" Dia; mostly coarse to fine sand; little nonplastic fines.

SILTY SAND (SM); loose to medium dense; yellowish brown; dry; trace fine, subrounded gravel; mostly fine sand; some nonplastic fines.

SILTY SAND (SM); dense; yellowish brown; moist; trace fine, subangular gravel, Max 0.5" Dia; mostly fine sand; some low plasticity fines; weak cementation.

Well-graded SAND with SILT and GRAVEL (SW-SM/SP-SM); very dense; dark yellowish brown; moist; some coarse to fine, angular to subangular gravel, Max 0.5" Dia;

mostly coarse to fine sand; few nonplastic fines; gravel consists of hard, moderately weathered, granitic, sandstone, metavolcanic rocks.

2.  A piezometer installed in Boring R-08-01 to maximum depth investigated 

   did not encounter groundwater.

1.  All test borings were advanced using a self-casing 3.7" wireline drill system.

3.  No measurable groundwater following field investigation.
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05-24-09

840+50 841+50

Lean CLAY (CL/CL); very stiff; light yellowish brown; dry to moist; trace fine sand; mostly medium plasticity fines; laminated; moderate cementation; veinlets of 

calcium carbonate.

SILTY SAND (SM); dense; yellowish brown; moist; trace coarse to fine, subrounded gravel, Max 1" Dia; mostly medium to fine sand; little nonplastic fines.

06-25-09

6-25-09

6 

06-30-09 15  10 

BITTERWATER CREEK BRIDGE (REPLACE)

LOG OF TEST BORINGS 1 OF 6

06 Ker 46 6.8/19.8 239 244

3-8-10
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CERTIFIED ENGINEERING GEOLOGIST DATE

7.3/19.8

W. Tang  03/09

840+00 841+00

770

780

790

800

810

820

830

840

850

860

7 1.4

21 1.4

32 1.4

40 1.4

51 1.4

13 1.4

37 1.4

22 1.4

44 1.4

22 1.4

24 1.4

21 1.4

33 1.4

35 1.4

71 1.4

38 1.4

5-8-08
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860

03-24-09

46 1.4

56/5" 1.4

50-0506

04-02-09

i
ER =82%

D. Brittsan M. Kiesse

4.7

04-24-09

Luis Paredes-Mejia
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PI
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R-08-003

SILTY SAND (SM); loose; yellowish brown; dry; trace coarse, subangular gravel; mostly fine sand; little nonplastic fines.

SANDY SILT (ML/MH); loose; yellowish brown; moist; trace fine, subrounded gravel; little fine sand; mostly medium plasticity fines.

Poorly graded SAND with SILT (SP-SM); medium dense; brownish yellow; moist; mostly fine sand; few nonplastic fines.

Poorly graded SAND (SP); dense; yellowish brown; dry to moist; trace fine, subrounded gravel; mostly medium to fine sand.

Poorly graded SAND (SP); dense; yellowish brown; moist; trace fine, subrounded gravel; mostly fine sand; weak cementation.

SILT with SAND (ML); dense; yellowish brown; moist; little fine sand; mostly low plasticity fines; weak cementation; Cemented by calcium carbonate.

Well-graded SAND (SW); very dense; yellowish brown; moist; trace fine, subrounded gravel; mostly coarse to fine sand; trace nonplastic fines.

Poorly graded SAND (SP); very dense; yellowish brown; moist; mostly medium to fine sand; trace nonplastic fines.

SILTY SAND (SM); very dense; yellowish brown; moist; trace fine, subrounded gravel; mostly medium to fine sand; few nonplastic fines.

SILTY GRAVEL with SAND (GM); very dense; yellowish brown; moist to wet; mostly coarse to fine, subangular to subrounded gravel; little coarse to fine sand; little medium

plasticity fines; coarse gravel consists of granitic and volcanic rocks.

SILTY SAND (SM); dense; yellowish brown; moist; trace fine, subrounded to rounded gravel; mostly fine sand; little low plasticity fines; moderate cementation; cemented by

calcium carbonate. Abundant calcium carbonate veinlets.

SILTY SAND (SM); medium dense; yellowish brown; moist; trace coarse, subrounded gravel; mostly fine sand; little nonplastic fines.

Poorly graded SAND with SILT (SP-SM); dense; yellowish brown; moist; trace coarse, angular gravel; mostly medium to fine sand; few nonplastic fines.

SILTY SAND (SM); dense; yellowish brown; moist; mostly fine sand; little nonplastic fines; with some medium to fine sand pockets.

SILT (ML/MH); medium dense to dense; yellowish brown; moist; few fine sand; mostly medium plasticity fines; moderate cementation; cemented by calcium carbonate.

SILTY SAND (SM); dense; yellowish brown; moist; mostly fine sand; some nonplastic fines.

FOR PLAN VIEW, SEE

"LOG OF TEST BORINGS" 1 OF 6
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Terminated at Elev 768.3’

SILTY SAND (SM); dense; yellowish brown; moist; mostly fine sand; little nonplastic fines.

Poorly graded SAND (SP); dense; yellowish brown; moist; mostly fine sand.

Well-graded SAND (SW); very dense; brownish yellow; moist; trace fine, subrounded gravel; mostly coarse to fine sand; trace nonplastic fines.

SILTY SAND (SM); medium dense; yellowish brown; moist; mostly fine sand; little medium plasticity fines; weak cementation; with calcium carbonate veinlets.

Poorly graded SAND (SP); dense; yellowish brown; moist; trace fine, subrounded gravel; mostly medium to fine sand; trace nonplastic fines.

06-24-09

Well-graded SAND with COBBLES (SW); very dense; yellowish brown; moist; trace cobbles; trace fine, subrounded gravel; mostly coarse to fine sand; few nonplastic fines; 

cobbles consist of granite, fresh, hard, subrounded to rounded.

SILT (ML); dense; yellowish brown; moist; trace fine, subrounded gravel, Max 0.5" Dia; mostly low plasticity fines; moderate cementation; cemented by calcium carbonate.

Well-graded SAND with GRAVEL and COBBLES (SW); dense; yellowish brown; moist; trace cobbles; little fine, subrounded gravel; mostly coarse to fine sand; 

cobbles consist of andesite, fresh, hard, subrounded.

06-25-09

6-25-09

11 15  

6 

06-30-09

BITTERWATER CREEK BRIDGE (REPLACE)

LOG OF TEST BORINGS 2 OF 6

06 Ker 46 6.8/19.8 240 244

3-8-10
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25 1.4

25 1.4

27 1.4
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25 1.4
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20 1.4
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SILTY SAND with GRAVEL (SM); very dense; yellowish brown; moist; little fine, subrounded, flat gravel, Max 0.7" Dia; mostly coarse to fine sand; few nonplastic fines.
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859.65’

SILTY SAND with GRAVEL (SM); loose; yellowish brown; moist; little coarse to fine, subrounded gravel, Max 0.7" Dia; mostly medium to fine sand; little low plasticity

fines; with calcium carbonate veinlets.

Well-graded SAND with SILT and GRAVEL (SW-SM); medium dense; yellowish brown; moist; little fine, subrounded, flat gravel, Max 0.7" Dia; mostly coarse to fine

sand; little nonplastic fines.

SANDY SILT (ML/MH); dense; yellowish brown; moist; little fine sand; mostly medium plasticity fines; with calcium carbonate veinlets.

Poorly graded SAND (SP); medium dense to dense; yellowish brown; moist; trace fine, subrounded gravel, Max 0.5" Dia; mostly medium to fine sand; little nonplastic fines.

Poorly graded SAND with SILT (SP-SM); medium dense; yellowish brown; moist; mostly fine sand; few low plasticity fines.

Well-graded SAND with SILT and GRAVEL (SW-SM); medium dense; yellowish brown; moist; little fine, subrounded, elongated gravel, Max 0.5" Dia; mostly coarse

to fine sand; little nonplastic fines.

SILTY SAND (SM); medium dense; yellowish brown; moist; mostly fine sand; little low plasticity fines.

SILT (ML); dense; brownish yellow; moist; little fine sand; mostly medium plasticity fines.

Poorly graded SAND (SP); dense; yellowish brown; moist; few coarse, subrounded, flat gravel, Max 1" Dia; mostly fine sand; coarse gravel consist of moderately

weathered, hard granitic and sandstone rocks.

SILTY SAND (SM); dense; yellowish brown; moist; mostly fine sand; little medium plasticity fines.

SANDY SILT (ML); dense; yellowish brown; moist; some fine sand; mostly low plasticity fines; moderate cementation; with calcium carbonate veinlets.

Poorly graded SAND with SILT (SP-SM); dense; yellowish brown; moist; mostly fine sand; few low plasticity fines.

Well-graded SAND with SILT (SW-SM); dense; yellowish brown; moist; mostly coarse to fine sand; few nonplastic fines; alternated layers of well graded sand and silt

approximately 0.5" thick.

Poorly graded SAND with SILT (SP-SM); dense; yellowish brown; moist; mostly fine sand; few nonplastic fines.

SILTY SAND (SM); dense; yellowish brown; moist; mostly fine sand; little low plasticity fines.

Poorly graded SAND (SP); medium dense; yellowish brown; moist; mostly fine sand; trace nonplastic fines.

SILT (ML); dense; yellowish brown; moist; trace fine sand; mostly medium plasticity fines; moderate cementation.

Well-graded SAND (SW); very dense; brownish yellow; moist; trace coarse to fine, subrounded gravel, Max 1" Dia; mostly coarse to fine sand; trace nonplastic fines.

Terminated at Elev 768.2’

FOR PLAN VIEW, SEE

"LOG OF TEST BORINGS" 1 OF 6

06-24-09

843+00

SILT with SAND (ML); loose; dark yellowish brown; dry; few medium sand; mostly low plasticity fines.

Well-graded SAND with COBBLES (SW); very dense; yellowish brown; moist; about trace cobbles; trace fine, subangular to subrounded gravel, Max 0.7" Dia;

mostly coarse to fine sand; trace nonplastic fines; cobbles consist of limestone, moderately weathered, hard, subrounded.

Poorly graded SAND with SILT and COBBLES (SP-SM); dense; yellowish brown; moist; trace cobbles; mostly fine sand; few nonplastic to low plasticity fines;

cobbles consist of granite, fresh, hard to very hard.

06-25-09

6-25-09

6 

06-30-09 12 15  

BITTERWATER CREEK BRIDGE (REPLACE)

LOG OF TEST BORINGS 3 OF 6

06 Ker 46 6.8/19.8 241 244

3-8-10
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7.3/19.8

W. Tang  03/09
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PROFILE

HOR. 1"=20’

VER. 1"=10’

SILTY SAND (SM); medium dense; dark yellowish brown; dry to moist; trace fine, subrounded gravel; mostly fine sand; little nonplastic fines; localized weakly cemented 

zones by calcium carbonate.

Poorly graded SAND with SILT (SP-SM); dense; yellowish brown; moist; mostly fine sand; few nonplastic fines; localized zone of medium to fine sand.

Well-graded SAND with SILT (SW-SM); dense; yellowish brown; moist; few fine, subrounded gravel; mostly coarse to fine sand; few nonplastic fines.

SILT (ML); dense; yellowish brown; moist; trace fine, subrounded gravel; trace fine sand; mostly medium plasticity fines; moderate cementation; sand is present in pockets.

Well-graded SAND (SW); very dense; yellowish brown; moist; trace fine, subrounded gravel; mostly coarse to fine sand; trace nonplastic fines.

SILT with SAND (ML); medium dense; yellowish brown; moist; little fine sand; mostly medium plasticity fines; weak to moderate cementation.

Poorly graded SAND with SILT (SP-SM); medium dense; yellowish brown; moist; mostly fine sand; some low plasticity fines; weak cementation; alternated very thin layers

of sand and silt.

SILT (ML); very dense; yellowish brown; moist; trace coarse sand; mostly medium plasticity fines; moderate cementation; cemented by calcium carbonate.

Poorly graded SAND (SP); medium dense; yellowish brown; moist; trace fine, subangular gravel, max. 0.5 in. dia.; mostly fine sand.

Well-graded SAND (SW); dense; yellowish brown; moist; few fine, subrounded gravel, max. 0.5 in. dia.; mostly coarse to fine sand; trace nonplastic fines.

SILTY SAND (SM); medium dense; dark yellowish brown; moist; mostly fine sand; little low plasticity fines; weak cementation.

SILT (ML); dense; yellowish brown; moist; mostly medium plasticity fines; moderate cementation; cemented by calcium carbonate.

Poorly graded SAND (SP); dense; yellowish brown; moist; mostly medium to fine sand; gravel encountered from Elev 779.5 to 777.3’. Coarse gravel consist of fresh, hard granite.

SILTY SAND (SM); dense; yellowish brown; moist; mostly fine sand; little low plasticity fines.

Poorly graded SAND (SP); yellowish brown; wet; trace fine, subrounded gravel, Max 0.5". dia.; mostly medium to fine sand; trace nonplastic fines.

Poorly graded SAND (SP); very dense; pale brown; moist; trace fine, subrounded gravel, Max 0.5" Dia; mostly medium to fine sand; trace nonplastic fines.

Terminated at Elev 765.3’

841+00 843+00 845+00

06-24-09

Poorly graded SAND with COBBLES (SP); very dense; yellowish brown; moist; trace cobbles; trace fine, subrounded gravel, max. 0.5 in. dia.; mostly medium to fine 

sand; trace nonplastic fines; cobbles consist of sandstone, fresh, hard, subrounded.

Poorly graded SAND (SP); dense; yellowish brown; moist; trace fine, subrounded gravel, Max. 0.5 in Dia; mostly fine sand; trace low plasticity fines.

Well-graded SAND with GRAVEL and COBBLES (SW); medium dense; yellowish brown; moist; trace cobbles; few fine, subrounded gravel, Max 0.75" Dia mostly coarse to fine 

sand; cobbles consist of granite, fresh, hard, subangular to subrounded.

06-25-09

6-25-09

6 

06-30-09 13 15  

BITTERWATER CREEK BRIDGE (REPLACE)

LOG OF TEST BORINGS 4 OF 6

06 Ker 46 6.8/19.8 242 244

3-8-10
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STRUCTURE DESIGN

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

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Unconfined

Compressive

Strength (tsf)

Pocket

Penetrometer

Measurement (tsf)

Torvane

Measurement (tsf)

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

A 1/8-inch thread cannot be rolled at any water content.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.

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
ti

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
ti

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
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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 (%)

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)

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)

Hand driven (1-inch soil tube)

Hand Auger

Note: Size in inches.

Symbol Description

R 

P

A 

D

R

CPT

HD 

HA

O

Hole

Type

BOREHOLE IDENTIFICATION

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

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)

50-0506lFILE =>

ENGINEERING SERVICES GEOTECHNICAL SERVICES

PREPARED BY:

          

Tip Bearing (tsf)

DIST COUNTY ROUTE
SHEET TOTAL

PLANS APPROVAL DATE

NoTOTAL PROJECT SHEETS

POST MILES

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

S

T
A

TE  OF  C ALI F O R N
I

A

Exp.

No.

CERTIFIED

ENGINEERING

GEOLOGIST

 Paredes-mejia 

1-31-10 

     Luis M    

  2329  

R
E

G
I

T
S

E

D
E

R

R
OF E SSI

P

O N A

G

L

O
L

O
G

I
S

T
 

E

CERTIFIED ENGINEERING GEOLOGIST DATE

7.3/19.8

06

442521

         W. Tang  03/09

50-0506

        04-02-09 04-24-09

6-25-09

6 

06-30-09 14 15  

BITTERWATER CREEK BRIDGE (REPLACE)

LOG OF TEST BORINGS 5 OF 6

06 Ker 46 6.8/19.8 243 244

3-8-10



STATE OF

CALIFORNIA
DEPARTMENT OF TRANSPORTATION

CU

EA

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

1
-
M

A
T

I
M

E
 P

L
O

T
T

E
D

 =
>

0
7
:
5
7

                                                                

REVISION DATES

DESIGN BRANCH                      

FOR REDUCED PLANS

ORIGINAL SCALE IN INCHES

0 1 2 3

POST MILE
                         

GS LOTB SOIL LEGEND

DIVISION OF ENGINEERING SERVICES

STRUCTURE DESIGN

50-0506lFILE =>

ENGINEERING SERVICES GEOTECHNICAL SERVICES

PREPARED BY:

          

DIST COUNTY ROUTE
SHEET TOTAL

PLANS APPROVAL DATE

NoTOTAL PROJECT SHEETS

POST MILES

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

S

T
A

TE  OF  C ALI F O R N
I

A

Exp.

No.

CERTIFIED

ENGINEERING

GEOLOGIST

 Paredes-mejia 

1-31-10 

     Luis M    

  2329  

R
E

G
I

T
S

E

D

E
R

R O F E SSI

P

O N A

G

L

O
L

O
G

I
S

T
 

E

CERTIFIED ENGINEERING GEOLOGIST DATE

W. Tang  03/09

06

442521

          7.3/19.8          

50-0506

04-02-09 04-24-09

6-25-09

6 

06-30-09 15 15  

BITTERWATER CREEK BRIDGE (REPLACE)

LOG OF TEST BORINGS 6 OF 6

06 Ker 46 6.8/19.8 244 244

3-8-10

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

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very loose

Loose

Medium Dense

Dense

Very Dense

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%

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

60

0 - 4

5 - 10

11 - 30

31 - 50

   > 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)

> 12"

No. 4 to 3/4"

SPT N   (Blows / 12 inches)

3/4" to 3"

3" to 12"
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