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C

CCTV
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ˆ

Hz
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HERTZ

MICRO

MILLIm

k

VA

W

M MEGA

VOLT-AMPERE

WATTS

FOOT - CANDLEFC

V(ac)

VOLT (DIRECT CURRENT)

VOLT (ALTERNATING CURRENT)

V(dc)
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min

s

bps
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A AMPERE
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DEFINITIONS
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˝

CUSTOMARY UNITS OF MEASUREMENT:

COMMONLY USED SYMBOLS FOR UNITED STATES

SYMBOL

FO

Exist

PP

PB

SMFO

CMS cms

1

1

3 9A(21)

DESCRIPTIONS

CHANGEABLE MESSAGE SIGN

CLOSED CIRCUIT TELEVISION CAMERA

NUMBER AND SIZE OF CONDUCTORS AND CABLES

CONDUIT RUN NUMBERS

SIZE OF CONDUIT IN INCHES

INDICATED OR NOTED

TYPE 21 STANDARD

FOR FUTURE INSTALLATION OF 

3  No. 3� PULL BOX

5  No. 5 PULL BOX

6  No. 6 PULL BOX

7  No. 7 (CEILING PULL BOX)

8  No. 8 (PENDANT SOFFIT PULL BOX)

9  No. 9 PULL BOX

9A No. 9A PULL BOX

(C)  COMMUNICATIONS PULL BOX

(E)  PULL BOX WITH EXTENSION

(S)  SPRINKLER CONTROL PULL BOX

(21) ANCHOR BOLTS AND CONDUIT

(T)  TRAFFIC PULL BOX

PULL BOX, ADDITIONAL DESIGNATIONS OR 

PULL BOX, No. 5 UNLESS OTHERWISE

LEGEND NUMBERS2 3

32

PAIR

1�"C,  2#10, 15#14, 2 DLC, 12P#18

dhDH

TYPE A LOOP DETECTOR.

OUTLINE OF SAWCUT SHOWN

TYPE B LOOP DETECTOR.

OUTLINE OF SAWCUT SHOWN

TYPE E LOOP DETECTOR.

OUTLINE OF SAWCUT SHOWN

TYPE Q LOOP DETECTOR.

OUTLINE OF SAWCUT SHOWN

DETECTOR HANDHOLE

VV

PT

08
12,

ETTM

TOC

BC

PP

 

SC

 

 

RC

 

CB

 

AB

INSTALL PULL BOX IN EXISTING CONDUIT RUN

PROECT IN PLACE

 

SPLICE NEW TO EXISTING CONDUCTORS

 

OF THE CONTRACTOR

EQUIPMENT OR MATERIAL TO BE REMOVED AND BECOME THE PROPERTY

 

INSTALL CONDUIT INTO EXISTING PULL BOX

 

ABANDON. IF APPLIED TO CONDUIT, REMOVE CONDUCTORS

Sta

OCTA

RCTC RIVERSIDE COUNTY TRANSPORTATION COMMISION 

ORANGE COUNTY TRANSPORTATION AUTHORITY 

STATION

TRAFFIC OPERATION CENTER

ELECTRONIC TOLL AND TRAFFIC MANAGEMENT

CONDUIT WITH PULL TAPE

SINGLE MODE FIBER OPTICAL

PULL BOX

POWER POLE

EXISTING

FIBER OPTIC

CHANGEABLE MESSAGE SIGN

CLOSED CIRCUIT TELEVISION

CONDUIT

02-08-16

LEGEND:

ABBREVIATIONSVEHICLE DETECTORSEQUIPMENT IDENTIFICATION

CONDUIT AND CONDUCTOR IDENTIFICATION:

MISCELLANEOUS EQUIPMENT

PULL BOXES

NEW EXISTING

NEW EXISTING

NEW EXISTING
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EB ROUTE 91

WB ROUTE 91
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TELEPHONE DEMARCATION CABINET

POLE AND FOUNDATION DETAILS

SEE SIGN PLANS FOR CMS

5
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1 2 3 4
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CABLE FUNCTION

GROUND#8

PP

AB
 

Exist 3"C, 2#3/0, 1#2 
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3

4

2"(E) 3"(E)

NOTES: ALL CONDUITS AND CONDUCTORS ARE NEW UNLESS OTHERWISE NOTED.

3

1
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2"2"
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CMS No. 1

KRAEMER Blvd OFF RAMP

6

6
6

CMS SERVICE

SEE DETAIL A

2

RC3#1/0,1#6 CMS

AB

CONDUIT SIZE

PULL TAPE

NTS

"A" LINE

 

SERVICE EQUIPMENT ENCLOSURE (RAMP METER)

Exist 120/240 V, TYPE III-BF

 

Exist PP No. 24739D 

 

3222 E Frontera St

SERVICE EQUIPMENT ENCLOSURE 

Exist 240/480 V, TYPE III-BF

9 9

 

ENCLOSURE 

STEPDOWN TRANSFORMER

Exist 480 V/120-240 V, 50 kVA 
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Exist 1�"C, 6P#19 

LEGEND (THIS SHEET ONLY):

  

  INSTALL GROUND ROD INSIDE No. 9 PULL BOX. 

NOTES:

1. FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY ENGINEERING

AT THE DISTRICT OFFICE. 

2. SEE SHEET E-12 FOR NOTES, LEGEND AND ABBREVIATONS.

  CONTROLLER ASSEMBLY. 

  CMS SIGN AND ALL NECESSARY EQUIPMENT TO PROVIDE A COMPLETE FUNCTIONING

  INSTALL NEW ELECTRONIC TOLL AND TRAFFIC MANAGEMENT (ETTM)

  MOUNTING DETAIL ON SHEET E-21. 

  INSTALL ETTM CMS VERIFICATION CAMERA ON EXTENSION ARM PER

  SEE SHEETS E-20, E-21. 

  INTEGRATE ALL ETTM COMPONENTS AS REQUIRED FOR A COMPLETE FUNCTIONING ETTM SYSTEM. 

  INSTALL COMMUNICATIONS SYSTEM MOUNTED INSIDE NEW CMS SIGN COMPLETE. 

  

  CMS: 2P, 240 V, 20 A CB (INSTALL). 

  BRANCH: 2P, 240 V, 150 A CB (Exist).

  MAIN: 2P, 240 V, 200 A CB (Exist). 

  MODIFY 120/240 V, TYPE III-BF SERVICE EQUIPMENT ENCLOSURE TO INCLUDE THE FOLLOWING: 
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RCExist 12 SMFO

1

RCExist 3#4/0, 1#2 CMS

AB

SEE DETAIL A
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  INSTALL GROUND ROD INSIDE No. 9 PULL BOX. 

LEGEND (THIS SHEET ONLY):

  (MID SPAN). SEE FIBER OPTIC SPLICING DETAIL ON SHEET E-20.

  SPLICE NEW FIBER OPTIC DROP CABLE TO EXISTING TRUNKLINE CABLE   

NOTES:

2. SEE SHEET E-12 FOR NOTES, LEGEND AND ABBREVIATONS.

 

AT THE DISTRICT OFFICE.

1. FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY ENGINEERING

  CMS SIGN AND ALL NECESSARY EQUIPMENTTO PROVIDE A COMPLETE FUNCTIONING CONTROLLER ASSEMBLY. 

  INSTALL NEW ELECTRONIC TOLL AND TRAFFIC MANAGEMENT (ETTM) 

  MOUNTING DETAIL ON SHEET E-21. 

  INSTALL ETTM CMS VERIFICATION CAMERA ON EXTENSION ARM PER

  COMPLETE FUNCTIONING ETTM SYSTEM. SEE SHEETS E-20, E-21. 

  TERMINATE FIBER OPTIC DROP CABLE. INTEGRATE ALL ETTM COMPONENTS AS REQUIRED FOR A      

  INSTALL COMMUNICATIONS SYSTEM MOUNTED INSIDE NEW CMS SIGN COMPLETE. 

  

  CMS: 2P, 240 V, 20 A CB(INSTALL).

  SPARE: 2P, 240 V, 60 A CB (Exist). 

  MAIN: 2P, 240 V, 200 A CB (Exist). 

  MODIFY 240/480 V TYPE III-BF SERVICE EQUIPMENT ENCLOSURE TO INCLUDE THE FOLLOWING CIRCUIT BREAKERS: 
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Telephone Demarcation  

Exist 1�"C, 6P#19 to

  

  INSTALL GROUND ROD INSIDE No. 9 PULL BOX. 

LEGEND (THIS SHEET ONLY):

NOTES:

2. SEE SHEET E-12 FOR NOTES, LEGEND AND ABBREVIATONS.

 

AT THE DISTRICT OFFICE.

1. FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY ENGINEERING

  TO PROVIDE A COMPLETE FUNCTIONING CONTROLLER ASSEMBLY. 

  INSTALL NEW ETTM CMS SIGN AND ALL NECESSARY EQUIPMENT

  MOUNTING DETAIL ON SHEET E-21. 

  INSTALL ETTM CMS VERIFICATION CAMERA ON EXTENSION ARM PER

  SEE SHEETS E-20, E-21. 

  INTEGRATE ALL ETTM COMPONENTS AS REQUIRED FOR A COMPLETE FUNCTIONING ETTM SYSTEM. 

  INSTALL COMMUNICATIONS SYSTEM MOUNTED INSIDE NEW CMS SIGN COMPLETE. 

  

   

  CMS: 2P, 240 V, 20 A CB (INSTALL).

  MAIN: 2P, 240 V, 150 A CB (Exist). 

  MODIFY EXISTING 120/240 V TYPE III-BF SERVICE EQUIPMENT ENCLOSURE TO INCLUDE THE FOLLOWING CIRCUIT BREAKER: 
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  SEE FIBER OPTIC SPLICING DETAIL ON SHEET E-20.

  SPLICE NEW FIBER OPTIC DROP CABLE TO EXISTING TRUNKLINE CABLE (MID-SPAN).  

LEGEND (THIS SHEET ONLY):

  

  INSTALL GROUND ROD INSIDE No. 9 PULL BOX. 

NOTES:

  

  AND ALL NECESSARY EQUIPMENT TO PROVIDE A COMPLETE FUNCTIONING CONTROLLER ASSEMBLY. 

  INSTALL NEW ELECTRONIC TOLL AND TRAFFIC MANAGEMENT (ETTM) CMS SIGN

  MOUNTING DETAIL ON SHEET E-21. 

  INSTALL ETTM CMS VERIFICATION CAMERA ON EXTENSION ARM PER

  COMPLETE FUNCTIONING ETTM SYSTEM. SEE SHEETS E-20, E-21. 

  TERMINATE FIBER OPTIC DROP CABLE. INTEGRATE ALL ETTM COMPONENTS AS REQUIRED FOR A  

  INSTALL COMMUNICATIONS SYSTEM MOUNTED INSIDE NEW CMS SIGN COMPLETE. 

  

     

  

  CMS: 2P, 240 V, 20 A CB (INSTALL).

  CAMERA: 1P, 120 V, 20 A CB (Exist).

  MAIN: 2P, 240 V, 200 A CB (Exist). 

  MODIFY EXISTING 120/240 V TYPE III-BF SERVICE EQUIPMENT ENCLOSURE TO INCLUDE THE FOLLOWING: 

2. SEE SHEET E-12 FOR NOTES, LEGEND AND ABBREVIATONS.

AT THE DISTRICT OFFICE. 

1. FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY ENGINEERING
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  SEE FIBER OPTIC SPLICING DETAIL ON SHEET E-20.

  SPLICE NEW FIBER OPTIC DROP CABLE TO EXISTING TRUNKLINE CABLE (MID-SPAN).  

LEGEND (THIS SHEET ONLY):

  

  INSTALL GROUND ROD INSIDE No. 5 PULL BOX. 

  CMS SIGN AND ALL NECESSARY EQUIPMENT TO PROVIDE A COMPLETE FUNCTIONING CONTROLLER ASSEMBLY. 

  INSTALL NEW ELECTRONIC TOLL AND TRAFFIC MANAGEMENT (ETTM) 

  MOUNTING DETAIL ON SHEET E-21. 

  INSTALL ETTM CMS VERIFICATION CAMERA ON EXTENSION ARM PER

  A COMPLETE FUNCTIONING ETTM SYSTEM. SEE SHEETS E-20, E-21. 

  TERMINATE FIBER OPTIC DROP CABLE. INTEGRATE ALL ETTM COMPONENTS AS REQUIRED FOR 

  INSTALL COMMUNICATIONS SYSTEM MOUNTED INSIDE NEW CMS SIGN COMPLETE. 

  

  CMS: 2P, 240 V, 20 A CB (INSTALL).

  SPARE: 2P, 240 V 60 A CB (Exist).

  BRANCH: 2P, 240 V, 150 A CB (Exist).

  MAIN: 2P, 240 V, 200 A CB (Exist). 

  EXISTING 120/240V TYPE III-BF SERVICE EQUIPMENT ENCLOSURE TO INCLUDE THE FOLLOWING CIRCUIT BREAKERS: 

NOTES:

2. SEE SHEET E-12 FOR NOTES, LEGEND AND ABBREVIATONS.

AT THE DISTRICT OFFICE. 

1. FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY ENGINEERING
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  SEE FIBER OPTIC SPLICING DETAIL ON SHEET E-20.

  SPLICE EXISTING FIBER OPTIC DROP CABLE TO EXISTING TRUNKLINE CABLE (MID-SPAN).  

LEGEND (THIS SHEET ONLY):

NOTES:

2. SEE SHEET E-12 FOR NOTES, LEGEND AND ABBREVIATONS.

AT THE DISTRICT OFFICE. 

1. FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY ENGINEERING
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  SEE FIBER OPTIC SPLICING DETAIL ON SHEET E-20.

  SPLICE NEW FIBER OPTIC DROP CABLE TO EXISTING FO CABLE.  

LEGEND (THIS SHEET ONLY):

  

  INSTALL GROUND ROD INSIDE No. 9 PULL BOX. 

NOTES:

2. SEE SHEET E-12 FOR NOTES, LEGEND AND ABBREVIATONS.

AT THE DISTRICT OFFICE. 

1. FOR ACCURATE RIGHT OF WAY DATA, CONTACT RIGHT OF WAY ENGINEERING

  FUNCTIONING CONTROLLER ASSEMBLY. 

  (ETTM) CMS SIGN AND ALL NECESSARY EQUIPMENT TO PROVIDE A COMPLETE 

  INSTALL NEW ELECTRONIC TOLL AND TRAFFIC MANAGEMENT 

  MOUNTING DETAIL ON SHEET E-21. 

  INSTALL ETTM CMS VERIFICATION CAMERA ON EXTENSION ARM PER

  A COMPLETE FUNCTIONING ETTM SYSTEM. SEE SHEETS E-20, E-21.

  TERMINATE FIBER OPTIC DROP CABLE. INTEGRATE ALL ETTM COMPONENTS AS REQUIRED FOR 

  INSTALL COMMUNICATIONS SYSTEM MOUNTED INSIDE NEW CMS SIGN COMPLETE. 

  CMS: 2P, 240 V, 20 A CB (INSTALL).

  SPARE: 2P, 240 V, 30 A CB (Exist).

  TELEPHONE DEMARCATION: 1P, 120 V, 15 A CB (Exist). 

  BRANCH: 2P, 240 V, 150 A CB (Exist).

  MAIN: 2P, 240 V, 200 A CB (Exist). 

  MODIFY EXISTING 120/240V TYPE III-BF SERVICE EQUIPMENT ENCLOSURE TO INCLUDE THE FOLLOWING CIRCUIT BREAKER: 



CMS 2-EB 91 PRICE SIGN

26 FO CABLE

CMS 4-NB 55 PRICE SIGN

123456789101112

BLUE

ORANGE

REMAINING

FIBERS

123456789101112

W
H
IT

E

12 SMFO CABLE

123456789101112

123456789101112

12 SMFO CABLE

ANAHEIM DATA CENTER

CMS 5-WB 91 PRICE SIGN

Sta 901+15

VAULT 1A

L
IN

K
 
1

123456789101112

WHITE

SLATE

123456789101112

G
R

E
E

N

12 SMFO CABLE

Sta 506+00

VAULT 52

LINK 11

26 FO CABLE

3
2
 

S
M

F
O
 

C
A

B
L
E

32 FO CABLE

FIBER PATCH PANEL

REMAINING

FIBERS

WHITE

SLATE

DUPLEX FO

JUMPER CABLE

FIBER PATCH PANEL

LINK 4

62 FO CABLE

LINK 6

96 SM/16 MM FO CABLE

Sta 566+70

VAULT  45

AQUA

ROSE

REMAINING

FIBERS

FIBER PATCH PANEL

B
R

O
W

N

SLATEWHITEBLACK

A
Q

U
A

R
O

S
E

A
Q

U
A

R
O

S
E

B
R

O
W

N

G
R

E
E

N
 

CMS 4

NB 55

CMS 2

EB 91

CMS 5

WB 91

DUPLEX FO

JUMPER CABLE TYP.

EXISTING FIBER OPTIC CABLE

PROPOSED FIBER SPLICE

FIBER CUT

ST/LC CONNECTOR

PROPOSED FIBER OPTIC CABLE

FIBER JUMPER

F
IB

E
R
 

D
IS

T
R
IB

U
T
IO

N
 

U
N
IT

CMS 2

F
IB

E
R
 

D
IS

T
R
IB

U
T
IO

N
 

U
N
IT

72 SMFO

EAST SR-91

WEST SR-91

PATCH CABLE

TRUNKLINE

TRUNKLINE

FIBER JUMPER

CAT 6 CABLE

CMS 4

CMS 5

FIBER OPTIC

ETHERNET SWITCH

CATALYST 3750G

NETWORK SWITCH

MATRIX SWITCHER

H.264 VIDEO DECODER

F
IB

E
R
 

D
IS

T
R
IB

U
T
IO

N
 

U
N
IT

CMS 2

EAST SR-91

WEST SR-91

TRUNKLINE

TRUNKLINE

CMS 4

CMS 5

COAX

VLAN 123

CMS SERVER

VLAN 125

CCTV SERVER

(BY OTHERS)

CAT-6

OTHER, TYPE AS NOTED

FIBER OPTIC CABLE

T
O

C
 

C
O

M
M

A
N

D
/

C
O

N
T

R
O

L

PRICE SIGNS VIDEO

(CISCO FIREWALL)

INFO SIGNS VIDEO

CELLULAR INTERFACE
CMS DATA

SIGNS 2,4,5,6

CELLULAR INTERFACE

CISCO ASA 5545 FW

VIDEO+DATA

SIGNS 1,3

VIDEO+DATA

VIDEO DECODER

AXIS

EXISTING EQUIPMENT

NEW EQUIPMENT, SEE SPECIFICATIONS

FIBER JUMPER

CAT 6 CABLE

FIBER OPTIC CABLE

EXISTING EQUIPMENT

NEW EQUIPMENT, SEE SPECIFICATIONS

CORE SWITCH

CISCO 4507

CMS SERVER/SOFTWARE

T
O

C
 

C
O

M
M

A
N

D
/

C
O

N
T

R
O

L

(VIRTUAL)

(VIRTUAL)

THE CONTRACTOR SHALL INSTALL THE PROPER NUMBER OF

SMALL FORM-FACTOR PLUGGABLE TRANSCEIVERS, FIBER OPTIC 

THE PROPER COMMUNICATION AS REQUIRED ON THESE PLANS
TO THE SATISFACTION OF THE ENGINEER.

123456789101112

123456789101112

CMS 6-WB 91 INFO SIGN

Sta 73+50

BLUE

ORANGE

FIBER PATCH PANEL

LINK 9

38 FO CABLE

B
L

U
E

GREEN

CMS 6

WB 91

B
L

U
E

O
R

A
N

G
E

LINK 9

38 FO CABLE

CMS 6 CMS 6

BUFFER TUBES

TYPICAL

ETHERNET SWITCH

T
X
-

1

R
X
-

1

DUPLEX FO

JUMPER CABLE

L
IN

K
 
5

9
6
 

S
M
/

1
6
 

M
M
 

F
O

DUPLEX FO

JUMPER CABLE

DUPLEX FO

JUMPER CABLE

Sta 577+50

VAULT 46

B
L

U
E

O
R

A
N

G
E

ORANGE

6
 

S
M

F
O
 

D
R

O
P
 

C
A

B
L
E

REMAINING

FIBERS

BLUE

ORANGE

12 SMFO CABLE

180 N. RIVERVIEW DR. ANAHEIM, CA 92808

ETHERNET SWITCH T
X
-

1

R
X
-

1

ETHERNET SWITCH T
X
-

1

R
X
-

1

ETHERNET SWITCH T
X
-

1

R
X
-

1

JUMPER CABLES, CAT 6, COAX AND SERIAL CABLES TO PROVIDE 

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

No.

Exp.

CIVIL

R
E

G
I

S
T

E
R

E

D
P

ROFESSIONA
L

E
N

G
I

N
E

E
R

S

T
A
TE

OF CALIF
ORN

IA

REGISTERED CIVIL ENGINEER

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

1
5
:
0
4

1
9
-

F
E

B
-
2
0
1
6

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

DATE

C
O

N
S

U
L

T
A

N
T
 

F
U

N
C

T
I

O
N

A
L
 

S
U

P
E

R
V
I
S

O
R

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

USERNAME => gmatsumoto

DGN FILE => 1213000093ua020.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 2998 PROJECT NUMBER & PHASE 12130000931BORDER LAST REVISED 7/2/2010

TRANSPORTATION AUTH0RITY

ORANGE COUNTY

550 S. MAIN STREET

ORANGE, CA 92863-1584

Riv

Ora,
55, 91

R0.0/R1.6

14.7/R17.9, 7.5/18.9,

E-20

0
2
-
0
8
-
1
6

ESPOSITO
MARK J.

69921

9-30-16

J
O

H
N
 

C
O

X

M
A

R
K
 
J
.
 
E

S
P

O
S
I
T

O
E

D
W

A
R

D
 

M
I
L

L
E

R

1200 ROOSEVELT

IRVINE, CA 92620

ADVANTEC

CONSULTING ENGINEERS

ELECTRICAL DETAILS

NO SCALE

GE VIDEO

211

No. 6E PULL BOX

02-08-16

02-16-16

FIBER OPTIC

SPLICE ENCLOSURE

FIBER OPTIC

SPLICE ENCLOSURE

FIBER OPTIC

SPLICE ENCLOSURE

4 SFP TRANSCEIVERS

20 km MINIMUM

DUPLEX FO

JUMPER CABLE

DULEX FO

JUMPER CABLE

FIBER OPTIC

SPLICE ENCLOSURE

FIBER OPTIC

SPLICE ENCLOSURE

FIBER OPTIC

DISTRIBUTION UNIT

4 SFP TRANSCEIVERS

20 km MINIMUM

SR-91 FREEWAY

SR-55 FREEWAY

ANAHEIM DATA CENTER

TRAFFIC OPERATIONS CENTER SERVER CLOSETANAHEIM DATA CENTER

COMMUNICATION SCHEMATIC

OCTA NETWORK

COMMUNICATION SCHEMATIC

RCTC NETWORK

FIBER OPTIC SPLICING DETAIL

NOTICE TO CONTRACTOR:

08
12,

254

LEGEND (THIS SHEET ONLY):

LEGEND(THIS SHEET ONLY):

LEGEND (THIS SHEET ONLY):

NOTES:

2. SEE SHEET E-12 FOR NOTES, LEGEND AND ABBREVIATONS.

1. CONTRACTOR SHALL REMOVE AND SALVAGE LEGACY COMMUNICATIONS EQUIPMENT AS REQUIRED
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02-16-16NOTICE TO CONTRACTOR:
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LEGEND (THIS SHEET ONLY):
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CMS WALKWAY SECTION.

CAMERA ASSEMBLY TO BE CENTERED ON 

NOTES:

2. SEE SHEET E-12 FOR NOTES, LEGEND AND ABBREVIATONS.

1. DETAILS SHOWN FOR SCHEMATIC PURPOSES ONLY. LOCATION AND MOUNTING OF EQUIPMENT SHALL BE PER THE MANUFACTURER’S SPECIFICATIONS.
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REFERENCE:

CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

CONSISTENCY OF COHESIVE SOILS

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

1 - 2

2 - 4

0.12 - 0.25

Description

Dynamic Cone Penetration Boring

Note: Size in inches.

Symbol Description

A 

D

O

Type

Hole

BOREHOLE IDENTIFICATION

S
i
z
e

S
i
z
e

Size

CPT

HA

HD

Hand Auger

Hand driven (1-inch soil tube)

Rotary drilled diamond coreR

Other (note on LOTB)

bucket)

Auger Boring (hollow or solid stem
Size

P

RC

RW

R

Rotary percussion boring (air)

Rotary core with continuously-sampled, self-casing wire-line

Rotary drilled with self-casing wire-line

Rotary drilled boring (conventional)
Less than 0.25 Less than 0.12

(tsf)

Shear Strength

0.12 - 0.25

Less than 0.12

Cone Penetration Test (ASTM D 5778)

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.25 - 0.5

0.5 - 1

Greater than 4

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

0.12 - 0.25

Less than 0.12

0.25 - 0.5

0.5 - 1

1 - 2

Greater than 2

Measurement, PP, (tsf)

Penetrometer

Pocket

Measurement, TV, (tsf)

Torvane

Measurement, VS, (tsf)

Vane Shear

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

or as noted

P = push sample,

(per ASTM 1586-99),

SPT N-Value

Casing driven

Top Hole El.

L
o
c
a
t
i
o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

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

Top Hole El.

Elev.

100

180/
0-
9

200

Date measured

Hole I.D.

Pushed

Boring Date

No count recorded

2

on tip element

Hole I.D.

Top Hole El.

Boring Date

Friction Ratio (%) Tip Bearing (MPa)

0246 302010

2

on tip element.

pressure measured

area) divided by

element (34.88 in

along sleeve friction

Pressure measured

Pressure measured

(2.33 in  area)

Terminated at Elev
Terminated at Elev

(inches)

Size of Sampler

Terminated at Elev Terminated at Elev

3 1

drop or as noted)

hammer with a 12 in.

(Using 28 lb hand

Blows per 12 in.

cone, or as noted)

hammer and a 2.2 in.

MB 156 percussion

(using a Stanley

seconds per 12 in.

Driving rate in

L
o
c
a
t
i
o
n
 

L
o
c
a
t
i
o
n
 

Weak

Moderate

Strong

Criteria

CEMENTATION

Description

little finger pressure.

Crumbles or breaks with handling or

finger pressure.

Crumbles or breaks with considerable

pressure.

Will not crumble or break with finger

(CPT) BORING

CONE PENETRATION TEST 

PENETRATION BORING

DYNAMIC CONE

254
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UC
(ASTM D 2166)

Unconfined Compression-Soil

(ASTM D 2938)

Unconfined Compression-Rock

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

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

CP

C

UU

CU

CR

EI

PI

M

OC

SE

UW

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

TESTING

FIELD AND LABORATORY

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

(CTM 643, CTM 422, CTM 417)

Corrosivity Testing

Triaxial (ASTM D 4767)

Consolidated Undrained

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) 

Liquid Limit (AASHTO T 89)

Plasticity Index (AASHTO T 90)

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)

Triaxial (ASTM D 2850)

Unconsolidated Undrained

Unit Weight (ASTM D 4767)

Poorly-graded GRAVEL

Poorly-graded GRAVEL with SAND

Poorly-graded GRAVEL with SILT

Poorly-graded GRAVEL with SILT and SAND

Poorly-graded GRAVEL with CLAY

Poorly-graded GRAVEL with CLAY and

Poorly-graded SAND

Poorly-graded SAND with GRAVEL

Poorly-graded SAND with SILT

Poorly-graded SAND with SILT and GRAVEL

Poorly-graded SAND with CLAY

Poorly-graded SAND with CLAY and

PERCENT OR PROPORTION OF SOILS

Criteria

5% - 10%

15% - 25%

30% - 45%

50% - 100%

Trace

Few

Little

Some

Mostly

Description

Description 60

MOISTURE

CriteriaDescription

Dry

Moist

Wet

No discernable moisture

Moisture present, but no free water

Visible free water

PARTICLE SIZE

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

Size (in.)

Greater than 12

3 - 12

3/4 - 3

1/16 - 1/5

1/64 - 1/16

1/300 - 1/64

SPT N   (Blows / 12 in.)

1/300 - 1/64

Less than 1/300

1/5 - 3/4

50

30

10

5

Greater than 50Very Dense

Dense

Medium Dense

Loose

Very Loose

COHESIONLESS SOILS

APPARENT DENSITY OF

estimated to be less than 5%

Particles are present but

Silt and Clay

30

10

5

0

-

-

-

-

254
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BLOWCOUNTS IS 0.65.

SAMPLER BLOWCOUNTS TO STANDARD PENETRATION TEST (SPT)

CONVERSION FACTOR FROM 2.4" MODIFIED CALIFORNIA RING (4)

ADVANCE THE DRIVE SAMPLER.

WEIGHT OF 140LBS FALLING A DISTANCE OF 30" WAS USED TO 

AN AUTOMATIC TRIP HAMMER SYSTEM CONSISTING OF A HAMMER(3)

SAMPLER.

2.4" SAMPLES WERE TAKEN USING A CALIFORNIA MODIFIED (2)

PRESENTATION MANUAL (JUNE 2010).

CALTRANS SOIL AND ROCK LOGGING, CLASSIFICATION AND   

THIS LOTB SHEET WAS PREPARED IN ACCORDANCE WITH THE            (1)

NOTES:
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BLOWCOUNTS IS 0.65.

SAMPLER BLOWCOUNTS TO STANDARD PENETRATION TEST (SPT)

CONVERSION FACTOR FROM 2.4" MODIFIED CALIFORNIA RING (4)

ADVANCE THE DRIVE SAMPLER.

WEIGHT OF 140LBS FALLING A DISTANCE OF 30" WAS USED TO 

AN AUTOMATIC TRIP HAMMER SYSTEM CONSISTING OF A HAMMER(3)

SAMPLER.

2.4" SAMPLES WERE TAKEN USING A CALIFORNIA MODIFIED (2)

PRESENTATION MANUAL (JUNE 2010).

CALTRANS SOIL AND ROCK LOGGING, CLASSIFICATION AND   

THIS LOTB SHEET WAS PREPARED IN ACCORDANCE WITH THE            (1)
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BLOWCOUNTS IS 0.65.

SAMPLER BLOWCOUNTS TO STANDARD PENETRATION TEST (SPT)

CONVERSION FACTOR FROM 2.4" MODIFIED CALIFORNIA RING (4)

ADVANCE THE DRIVE SAMPLER.

WEIGHT OF 140LBS FALLING A DISTANCE OF 30" WAS USED TO 

AN AUTOMATIC TRIP HAMMER SYSTEM CONSISTING OF A HAMMER(3)

SAMPLER.

2.4" SAMPLES WERE TAKEN USING A CALIFORNIA MODIFIED (2)

PRESENTATION MANUAL (JUNE 2010).

CALTRANS SOIL AND ROCK LOGGING, CLASSIFICATION AND   

THIS LOTB SHEET WAS PREPARED IN ACCORDANCE WITH THE            (1)
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